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U.  S.  DEPARTMENT  OF  AGRICULTURE. 

Scientific  Bureaus  and  Divwions. 

Weather  Bureau— M.  W.  Harrington,  Chief. 

Bureau  of  Animal  Industry— D.  E.  Salmon,  CMef. 

Division  of  Statistics— H.  A.  Robinson,  Staiistician. 

Division  of  Entomology — L.  O.  Howard,  Entomologist. 

Division  of  Chemistry— H.  W.  Wiley,  Chemist. 

Division  of  Botany— F.  V.  Coville,  Botanist. 

Division  of  Forestry— B.  E.  Fernow,  Chief. 

Division  of  Ornithology  and  Mammalogy — C.  Hart  Merriam,  Ornithologist. 

Division  op  Pomology— S.  B.  Heiges,  Pomologist. 

Division  of  Vegetable  Pathology — B.  T.  Galloway,  Chief. 

Division  of  Microscopy— T.  Taylor,  Microscopist. 

Division  of  Agricultural  Soils— M.  Whitney,  CMef. 


Office  of  Experiment  Stations — A,  C.  True,  Director. 


THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— 4 Mbwrn;     College    Station;     W.   L. 

Bronn.t     TJniontoivn:  Canebrake    Station;     H. 

Kenton. \ 
A RIZONA— Twcson .-  T.  B.  Comstock.  § 
Arkansas— Fai/etteBiHe;  R.  L.  Bennett.* 
C\i.\T?OKSlK— Berkeley :  E.  W.  Hilganl.* 
Coi.onADO — Fort  Collins:  Al.ston  Ellis.* 
CONNECTICCT — Ke%o  Haven:  State  Station ;  S.  W. 

Johnson.*    Storrs :   Storrs  Station;  W.  O.  At- 

Tvater.* 
Delaware — Newark  :  A.  T.  Neale.* 
Florida— I/«Ae  City .-  O.  Clute.* 
Georgia — Experiment:  K.J.  Redding.* 
Idaho— J/o«cow.-  C.P.  Fox.* 
Illinois — Urbana:  T.  J.  Burrill.t 
Indiana— Xa/at/f He;  C.S.  Plumb.* 
Iowa — imes:  James  "Wilson.* 
Kansas— Jfnn/iaHau:  G.  T.  Falrchild.§ 
Kentucky — Lexington:  M.  A.  Scovell.* 
Louisiana— A ttditftoji  Park,  New  Orleans :  Sugar 

Station.    Baton  Rouge:  State  Station.  Calhoun: 

North  Louisiana  Station.    "W.  C.  Stubbs.* 
Maine— Oro)io:  W.  H.  Jordan.* 
Maryland- CoJiej/e/'tirfc:  R.  H.Miller.* 
Massachusetts — Amherst .-  Hatch  Station ;  H.  H. 

GootU'll.* 
'S\jcH\aAy—Agri4:ultural  College:  C.  D.  Smith.* 
Minnesota — <!>7.  Anthony  I'ark:  W.  M.  Liggett. § 
Mississippi— AyricuZturaJ  College:  S.  M.Tracy.* 
Missouri— CoZumbio;  P.  Schweitzer.U 


Montana— -Bo?emnn  .-  S.  M.  Emery.* 
Nebraska— inico?»:  C.  L.  Ingersoll.* 
Nevada— 7?eMo :  J.  E.  Stubbs.' 
NewHa.mpshire— /)?<c/!a)»i.;  C.  S.  Murkland.  H 
New  Jersey— JVew  Brunswick:  State  Station  .  E. 
B.  Voorhees.*  New  Brunsivick :  College  Station ; 
A.Scott.* 
New  Mexico— JfpsfHa  Park:  S.  P.  McCrea.* 
New  York— Geneva  :  State  Station ;    P.Collier.* 
Jthaca :  Cornell   University  Station;  I.P.Rob 
erts  * 
North  Carolina— /laieip/t;   H.  B.  Battle.* 
North  Dakota— Facf/o:  J.  B.  Power.* 
Ohio— iroo«<er;  C.  E.Thorne.* 
Oklahoma— iStiHioa^er:  J.  C.  Neal.* 
Oregon — Corvallis:  J.M.  Bloss* 
Pennsylvania— S<a<e  College:  H.  P.  Arm8l)y.* 
UhodeIslanv— Kingston:  C   O.  Flagg.* 
South  CAnoLiNA—CZej/i«o II  College:  E.  B.  Craig- 
head.* 
South  Dakota— Brootingr*  .•  J.  H.  Shepard.' 
Tennessee— A'woxwiiie:  C.  F.  Vanderlbrd.H 
Texas— C'oHei^e  Station:  J.  H.Connell.  * 
Vtam— Logan:  J.  H.  Paul.* 
VEimo'ST— Burlington:  .T.  L.  Hills.* 
NiRQlsiA— Blacksburg :  J.  M.  McBryde.* 
Washington- PwWman;  E.  A.  Bryan.* 
West  Virginia— il/or(7a;i(oi«»i.-  J.  A  Myers.* 
"Wisconsin — Madison:  "W.A.Henry.* 
Wyoming— iaramie;  A.  A.Johnson.* 


*  Director. 

t  President  of  board  of  direction. 

;  Assistant  director  in  charge. 


5  Chairman  of  councU. 
II  Secretary. 
U  Acting  director. 
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A.  C.  TRUE,  Ph.  1).,  Director. 


E.  W.  Allen,  Ph.  D.,  Assistant  Director — Chemistry,  Foods,  Animal  Production, 
and  Dairying. 

W.  H.  Ukal — Meteorologj',  Fertilizers  (including  methods  of  analysis).  Soils,  and 

Agricultural  Engineering. 
Waltkk  H.  Evans,  Ph.  D. — Botany  and  Diseases  of  Plants. 
J.  E.  DuGGAU — Field  Crops  and  Veterinary  Science. 

F.  C.  Test — Horticulture  and  Entomology. 

With  the  cooperation  of  the  scientific  divisions  ot  the  Department  and  the  Abstract 
Committee  of  the  Association  of  Official  Agricultural  Chemists. 


LIST  OF  STATION  PUBLICATIONS  ABSTRACTED. 

Alabama  College  Station:  Page. 

Bulletin  55,  April,  1894 145 

56,  May,  1894 288 

57,  May,  1894 290 

58,  August,  1894 964 

59,  January,  1895 982 

60,  January,  1895 982 

Arizona  Station: 

Bulletin  11,  December,  1893 85 

1  (second  series),  June  30,  1894 431 

Annual  Report,  1892 346 

Arkansas  Station: 

Bulletin  27,  March.  1894 196,  212,  215,  217,  240,  2.52 

28,  Juno,  1894 3S9,  391,  402,  409,  411,  419,  423,  430 

29,  July,  1894 531,538 

30,  September,  1894 663 

31,  December,  1894 878, 889,  890,  898,  902,  923,  942 

32,  December,  1894 942 

Sixth  Annual  Report,  1893 2 1 ,  44,  45,  ■! 6,  53,  .56,  76,  87 

Seventh  Annual  Report,  1894. .  787,  789.  807,  808,  809,  819,  822,  832.  838,  842,  846.  8,49 

California  Station  : 

Bulletin  104,  April,  1894 141 

105.  October,  1894 71.^,717 

106,  Deieuiber,  1894 721 

Annual  Report,  1893  and  1894 . .  775,  788,  790,  791,  792,  793,  794,  798,  806,  807,  808.  809, 

812,  814,  815,  816,  817,  81S,  819,  820,  821,  822,  829,  830,  831.  832,  838,  849 

III 


IV  EXPERIMENT    STATION    RECORD. 

Colorado  Station:  Page. 

Bulletiu  27,  August,  1894 485 

28,  September,  1894 553 

29,  November,  1894 901 

30,  February,  1895 981,  982,  984,  987,  1029 

Sixth  Annual  Report,  1893 296,  315,  346 

Connecticut  State  Station: 

Bulletin  119,  May,  1894 247 

Seventeenth  Annual  Report,  1893 110, 130, 134, 136, 140, 148, 153, 163, 169 

Connecticut  Storrs  Station: 

Bulletiu  13,  October,  1894 655 

Sixth  Annual  Report,  1893 390,  398,  402,  405,  443,  444,  445,  458,  463,  478,  485 

Delaware  Station: 

Bulletin  23,  December,  1893 81 

24 ,  J uly ,  1894 298 

Sixth  Annual  Report,  1893 788, 

795,  802, 810,  811,  816,  827,  830,  832,  834,  842,  843,  845,  846,  847,  849 
Florida  Station: 

Bulletin  22,  November,  1893 286 

23,  December,  1893 559 

24,  January,  1894  (Annual  Report,  1893) 635, 636,  646,  654,  678 

Georgia  Station: 

Bulletin  22,  October,  1893 400 

23,  December,  1893 525, 530 

24,  February,  1894 527,542 

25,  November,  1894 811 

26,  December,  1894 801 

27,December,  1894 883,884,898 

Sixth  Annual  Report,  1893 485 

Idaho  Station: 

Bulletin  7.  April,  1894 236 

8,  .July,  1894 283 

Illinois  Station: 

Bulletiu  31,  March,  1894 29,  31,  35 

32,  April,  1894 83 

33,  June  9,  1894 234,248,250 

34,  August,  1894 391,408,412 

35,  August,  1894 431 

36,  August,  1894 663 

37,  February,  1895 980 

Indiana  Station: 

Bulletin  49,  March,  1894 38 

50,  April,  1894 134,138 

51,  August,  1894 '. 413,  414 

52,  November,  1894 640 

53,  December,  1894 985,  989, 991,  997, 1003 

Sixth  Annual  Report,  1893 378,414,485 

Iowa  Station: 

Bulletin  24 307,314,321,342 

25 391,414,452,453,460,471,475,477 

26 , 551 

27 985,991,997,998,1004,1013,1029 


PUBLICATIONS    ABSTRACTED.  V 

KaICSAS  StatIOX  :  Page. 

Bulletin  43,  December,  1893 37,  38 

44,  December,  1893 55 

45,  December,  1893 32 

46,  May,  1894 224 

47,  August,  1894 538,  57 1 

Sixth  Annual  Report,  1893 281,346 

Kkxtucky  Statiox: 

Bulletin  50,  April,  1894 51 

51,  August,  1894 401 

52,  December,  1894 980 

53,  December,  1894 1000 

Third  Annual  Report,  1890 202,  215,  210,  221,  229,  233,  235,  252 

Fourth  Annual  Report,  1891 269,  274,  287,  288,  294.  295,  29G,  299,  300,  337,  347 

Fifth  Annual  Report,  1892 274,  283,  287,  288,  295,  296,  299,  300,  315,  337,  347 

Sixth  Annual  Report,  1893 272,  287,  294,  296,  311,  314,  315,  316,  317,  347 

Louisiana  Stations  : 

Bulletin  25  (second  series) 41 

26  (second  series) 39 

27  (second  series) 142 

28  (second  series) 206,  215,  216,  217,  235,  2J3,  245 

29  (second  series) 512,  524, 529,  542, 543,  574,  582 

30  (second  series) 544 

31  (second  series) 710 

32  (second  series) 805 

Maine  Station: 

Bulletin    9  (second  series),  March  15,  1894 51 

10  (second  series),  April  1,  1894 51 

11  (second  series),  Ai)ril  2,  1894 34 

12  (second  series),  May  1,  1894 632 

13  (second  series),  June  1,  1894 666 

14  (second  series),  September  15,  1894 630 

15  (second  series) 847 

Annual  Report,  1893. . .  691,  709,  716,  725, 732,  734,  740,  743,  744,  746,  747,  750,  753,  755 

Maryland  Station: 

Bulletin  26,  June,  1894 209 

27,  August,  1894 287 

28,  September,  1894 539 

29,  and  Appendix,  December,  1894 880,  882 

30,  January,  1895 980 

•       31,  March,  1895 983 

Massachusktts  Hatch  Station: 

Bulletin  24,  April,  1894 64, 65 

25,  April,  1894 55,61 

26,  October,  1894 626,636 

Meteorological  Bulletin  61,  January,  1894 117 

62,  February,  1894 117 

63,  March,  1894 117 

64,  April,  1894 117 

65,  May,  1894 117 

66,  June,  1894 117 

67,  July,  1894 391 

68,  August,  1894 391 

69,  Septemlier,  1894 391 


VI  EXPERIMENT    STATION    RECORD. 

Massachusictts  Hatch  Station— Coiitiimed.  Page. 

Meteorological  Bulletin  70,  Octolier,  189 1 513 

72,  December,  1894 700 

73,  January,  1895 976 

74,  February,  1895 970 

75,  March,  1895 976 

Massachusetts  State  Station: 

Bulletin  52,  June,  1894 117, 134, 163 

53,  July,  1894 196,202 

54,  August,  1894 282  287 

55,  October,  1894 513,  522 

56,  November,  1894 621,631 

57,  March,  1895 976,980,1023 

Eleventh  Annual  Report,  1893 282,283,287.288, 

290,  291, 293,  294,  295,  296,  297,  317,  318,  322,  326,  328,  329,  330,  331,  332,  343 

Michigan  Station: 

Bulletin  103,  February,  1894 54 

104,  February,  1894 55 

105,  February,  1894 52 

106,  February,  1894 53 

107,  February,  1894 239 

108,  February,  1894 208,  227,  228 

109,  February,  1894 218 

110,  February,  1894 242 

111,  July,  1894 299 

112,  June,  1894 401 

113,  October,  1894 660 

114,  October,  1894 632 

115,  October,  1894 623 

116,  October,  1894 648 

117,  December,  1894 713 

Minnesota  Station  : 

Bulletin  32,  December,  1893 21,  46,  55,  57 

33,  July,  1894 .301 

34,  September,  1894 522,  553 

35,  October,  1894 918,  923,  925,  928,  939,  941 

36,  November,  1894 1008. 1009 

37,  December.  1894 1003 

Annual  Report,  1893. . .  689,  691, 703,  706,  722,  723, 729,  738,  742, 749,  752,  753,  754,  755 

MississiPi'i  Station: 

Bulletin  28,  January,  1894 437 

29,  May,  1894 395 

30,  May,  1894 442 

Sixth  Annual  Report,  1893 786, 

789,  797,  798,  799,  806,  807,  808,  819,  821,  829,  838,  843, 846, 847,  849 
Montana  Si'ation  : 

Bulletin  1,  March,  1894 172 

2,  May,  1894 147 

3,  June,  1894 931 

4,  June,  1894 932 

Nebraska  Station  : 

Bulletin  33,  April,  1894 117,123 

34,  ^lay,  1894 150 

35,May  1,1894 203.216 


PUBLICATIONS    ABSTRAcTEi'.  VII 

Neisuaska  Station — Continued.  Page. 

Bulletin  36,  May  1,  1894 209 

37,  Januiu  y-December,  1894 976,  978 

38,  August  25, 1894 985 

39,  January  26, 1895 990 

40,  January  26,  1895 1003 

41,  February  4, 1895 1028 

Nevada  Station: 

Bulletin  22.  December,  1893 57 

23.  December,  1893 411 

Sixth  Annual  Report,  1893 293,347 

New  Hampshire  Station  : 

Bulletin  19,  February,  1894 302 

New  Jersey  Stations: 

Bulletin  99,  April  4, 1894 148 

100,  Juno  11.  1894 204 

101,  July  2,  1894 332 

102,  July  30,  1894 396 

103,  October  8,  1894 649 

104,  November  19,  1894 706 

105,  November  20,  1894 839 

106,  November  22, 1894 832 

107,  January  10, 1895 905 

108,  February  20, 1895 994 

Annual  Report,  1893 785, 

794,  797,  805,  806,  807,  808,  811,  812,  813,  816,  818,  823,  835,  841, 842, 846, 849 
New  Mexico  Station: 

Bulletin  13,  October,  1894 73I 

14,  December,  1894 984 

Fourth  Annual  Report,  1893 347 

New  York  Cornell  Station: 

Bulletin  64,  March,  1894 62 

65,  April,  1894 77 

66,  May,  1894 245 

67,  June,  1894 217 

68,  August,  1894 425 

69,  August,  1894 420 

70,  August,  1894 421 

71,  August,  1894 420 

72,  September,  1894 546 

73,  Septemlier,  1894 554 

74,  October,  1894 545 

75,  October,  1894 641 

76,  November,  1894 732 

77,  November,  1894 724 

78,  November,  1894 911 

79,  December,  1894 901,  910 

80,  December,  1894 899 

8 1,  December,  1894 908 

82,  December,  1894 1023 

83,  December,  1894 1004 

84,  January,  1895 988 

Fifth  Annual  Report,  1892 418,  423,  424,  437,  443,  469,  483,  485,  48i) 

Sixth  Annua  1  Report,  1898 630,  637.  638,  647,  653,  C54,  666,  67.S 


VIII  EXPERIMENT    STATION    RECORD. 

New  York  State  Station:  Page. 

Bulletin  69  (new  series),  March,  1894 53 

70  (new  series),  April,  1891 339 

71  (new  series),  May,  1894 340 

72  (new  series),  June,  1894 302 

73  (new  series),  July,  1894 287 

74  (uew  series),  September,  1894 739 

75  (new  series),  September,  1894 833 

76  (new  series),  October,  1894 817 

Eleventh  Annual  Report,  1892 21, 

23,  25,  45,  46,  50,  54,  55,  56,  59,  62,  65,  68,  69,  70,  77,  81,  83,  85, 87 

Twelfth  Annual  Report,  1893 966,  976,  978,  980, 

984,  987,  993,  998, 1001, 1010, 1011, 1013, 1016, 1017, 1022, 1023, 1026, 1030 

North  Carolina  Station: 

Bulletin  98,  March  1,1894 34,58,65 

99,  April  15, 1894 245 

100,  March  26, 1894 236 

101,  August  2, 1894 483 

102,  August  3, 1894 483 

103,  August  17, 1894 569,582 

104,  August  18, 1894 527 

105,  September  4, 1894 547,  561 

106,  September  6, 1894 573 

107,  September  6, 1894 547 

108,  September  22, 1894 731 

109,  October  15, 1894 921 

Special  Bulletin  21,  May  22, 1894 27 

22,  February  16, 1895 882 

23,  March  3, 1895 882 

24,  March  16, 1895 980 

25,  March  30, 1895 980 

State  Weather-Service  Bulletin  54,  March  31, 1894 21 

55,  April  30, 1894 117 

56,  May  31, 1894 117 

57,  June30,  1894 282 

58,July,  1894 391 

59,  August,  1894 391 

60,  September  30, 1894 621 

61,  October  31, 1894 621 

62,  November  30,  1894 702 

63,  December  31,  1894 879 

64,  January  31, 1895 976 

65,  February  28,1895 976 

Seventh  Annual  Report  of  the  Meterological  Division,  1893 390 

North  Dak^^ta  Station  : 

Bulletin  13,  April,  1894 139,165 

14,  June,  1894 472 

15,  September,  1894 752 

Fourth  Annual  Report,  1893 513,515,582 

Ohio  Station: 

Bulletin  51,  December,  1893 150 

52,  December,  1893 116 

53,  March,  1894 201,210 

54,  October,  1894 635 

Twelfth  Annual  Report,  1893  .... 172 


PUBLICATIONS    ABSTRACTED.  IX 

Oklahoma  Station  :  f age. 

Bulletin  10,  April,  1894 34 

11,  July,  1894 75B 

12,  September.  189 1 722 

13,  December  1894 752 

14,  January,  1895 989 

15,  February,  1895 - 985,  988,  997, 1007 

16,  March,  1895 983 

Oregon  Si  ation  : 

Bulletin  29,  February,  1894 55 

30,  March,  1894 36 

31,  April,  1894 65,71 

32,  November,  1894 822 

33,  December,  1894 836 

Third  Annual  Report,  1891 582 

Annual  Report,  1892 582 

Pennsylvania  Station  : 

Bulletin  26,  January,  1894 446 

27,  April,  1894 940 

28,  July,  1894 1014 

Annual  Report,  1892 108, 

109, 110, 115, 124, 127, 128, 142, 150, 155, 157, 159, 165, 169, 172 

Annual  Report,  1893 695, 

701,  703,716,  717,  718,  719,  720,  722,  726,  727,  730,  731,  735,  752,  753,  755 

Rhode  Island  Station: 

Bulletin  28,  July,  1894 391,401 

29,  October,  1894 522 

30,  November,  1894 882,906 

South  Carolina  Station: 

Bulletin  16,  April,  1894 141 

17,  July,  1894 402 

18  (new  series),  August,  1894 530 

Sixth  Annual  Financial  Report,  1893 347 

South  Dakota  Station: 

Bulletin  37,  December,  1893 51 

38,  January,  1894 161 

39,  Februarj-,  1894 338 

40,  May,  1894 403 

Fifth  Annual  Report,  1892 513,  543,  549,  550,  560, 568,  581, 582 

Tennessek  Station  ; 

Bulletin,  Vol.  Vll,  No.  1,  January,  1894 691 

2,  October,  1894 724 

Texas  Station: 

Bulletin  29.  December,  1893 323 

30,  March,  1894 470,471,472,473 

31,  June,  1894 438 

32,  September,  1894 899 

Sixth  Annual  Report,  1893 547,567,582 

Utah  Station: 

Bulletin  27,  March,  1894 86 

28,  April,  1894 71 

29,Maj^l894 240,251 

30,  June,  1894 240 


XII  EXPERIMENT    STATION    RECORD. 

Office  of  Road  Inqiiry — Continued.  Page. 

Bulletin  8 „ 170 

9 345 

10 677 

11 912 

12 1029 

Division  of  Statistics: 

Report  11.5  (new  series),  May,  1894 .54,  87 

116  (new  series),  June,  1894 172 

117  (new  series),  July,  1894 347 

118  (new  series),  August,  1894 347 

•    119  (new  series),  Sejitember,  1894 486 

120  (uew  series),  October,  1894 582 

121  (new  series),  November,  1894 582 

122  (new  series),  December,  1894 755 

123  (uew  series),  .lanuary-February,  1895 913 

124  (new  series),  March,  1895 943 

Division  of  Vegetable  Pathology: 

Bulletin  5 47 

6 558 

7 432 

Farmers'  Bulletin  17,  May  11,  1894 233 

Journal  of  Mycology,  Vol.  VII,  No.  4,  August  1.5,  1894 555 

Weather  Bureau: 

Bulletin  11 695 

11,  Pt.  2 507,509,511,618,639 

13 573 

B 19 

C 874 

Circular,  August  22, 1894 419 

Circular  of  Information 20 

Instructions   for  Obtaining    and   Transcribing   Records  from  Rrecording 

Instruments    621 
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With  the  beginning  of  the  present  volume  of  the  Record  the  general 
arrangement  of  the  abstracts  has  been  materially  changed.  The  topical 
arrangement,  which  heretofore  has  covered  only  the  abstracts  of  station 
publications  and  the  list  of  titles  of  recent  investigations,  has  now  been 
extended  to  the  entire  contents  of  the  Record.  Abstracts  of  station, 
Department,  and  foreign  investigations  are  grouped  together  by  sub- 
jects. Titles,  reprints,  and  articles  of  less  scientific  interest  are  printed 
in  brevier  type  and  arranged  at  the  end  of  theresijecfcive  topics,  thereby 
economizing  considerable  space.  The  list  of  the  station  publications 
abstracted  is  continued  in  the  table  of  contents  of  each  number,  so  that 
the  account  of  the  work  of  any  station  can  be  easily  found. 

The  change  in  arrangement  is  intended  to  make  the  Record  more 
convenient  for  reference  and  for  general  reading,  to  improve  its  general 
appearance,  to  economize  space,  and  to  provide  for  further  extension 
of  the  subject  matter.  Abstracts  and  titles  of  articles  on  agricultural 
science  in  American  publi(;ations  will  be  included.  It  is  the  imrj^ose 
to  make  the  review  of  the  literature  in  the  several  lines  as  compre- 
hensive as  practicable,  so  that  this  publication  may  be  a  record  of  the 
progress  of  agricultural  science. 

Under  the  new  arrangement  the  scientific  divisions  of  the  Depart- 
ment will  more  definitely  cooi)erate  with  this  Office  in  the  preparation 
of  the  Record. 

The  unpublished  investigations  of  the  late  Prof.  Gnstav  Kiihn,  for 
twenty-five  years  director  of  the  experiment  station  at  Mockern,  Ger- 
many, have  recently  been  compiled  and  published  by  his  successor.  Dr. 
O.  Kellner.^  These  works  cover  a  period  of  nearly  twenty  years,  and 
represent  a  large  part  of  the  life-work  of  this  eminent  investigator.  A 
list  of  Prof.  Klihn's  published  works  has  already  been  given  (E.  S.  R., 
3,  p.  837).  The  part  now  presented  to  the  public  is  perhaps  of  even 
greater  scientific  value.  It  had  been  withheld  from  publication  until 
results  could  be  verified  by  further  experiments  or  a  series  of  investi- 
gations completed.     In  this  respect  it  presents  a  striking  example  of 

•  Laudw.  Vers,  Stat.,  44, 
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the  caution  exercised  by  a  thorough  scientist  in  publishing  the  results 
of  his  investigation.  It  was  not  for  a  temporary  success  that  he  was 
striving,  but  for  the  demonstration  of  a  ])rinciple  that  would  bear  the 
test  of  subsequent  study.  His  work  bears  evidence  of  a  well-defined 
plan,  which  was  only  interrupted  by  his  sudden  death. 

The  data  for  each  experiment  had  beeu  calculated,  summarized, 
and  filed  with  copious  notes  in  a  most  orderly  manner.  In  some 
cases  the  mannscript  had  been  partially  prepared  for  publication.  The 
work  of  comi)leting  this  task  has  fallen  into  able  hands,  and  has  been 
performed  in  a  manner  that  makes  the  volume  a  most  valuable  contri- 
bution to  the  science  of  animal  nutrition.  Although  only  summaries  of 
the  data  are  given,  the  book  covers  580  printed  pages.  It  includes 
experiments  on  the  digestibility  of  a  large  number  of  concentrated 
feeding  stuffs  and  by-products,  especially  those  obtained  in  the  extrac- 
tion of  the  volatile  oil  from  seeds;  an  investigation  of  Stutzer's  method 
of  artificial  digestion,  with  a  comparison  of  the  results  of  natural  and 
artificial  digestion,  and  a  lengthy  investigation,  with  the  aid  of  the 
respiration  apparatus,  on  the  formation  of  fat  in  the  body  from  the 
carbohydrates  of  the  food,  and  on  the  relation  of  the  food  to  the  excre- 
tion of  hydrocarbons. 

Abstracts  of  some  of  these  investigations  are  given  in  the  present 
number  of  the  Eecord. 

In  connection  Avith  the  study  on  artificial  digestion  mentioned  above, 
the  history  of  the  development  of  the  method  is  interesting. 

After  some  preliminary  studies  on  the  action  of  acid  pepsin  solution 
on  the  proteids  of  various  materials.  A.  Stutzer^  in  1880  proposed  a 
method  for  determining  the  digestibility  of  protein  outside  the  body. 
This  consisted  in  digesting  2  gm.  of  a  feeding  stuft'  with  250  cc.  of 
acid  pepsin  solution  at  the  temperature  of  the  body  for  24  hours.  He 
believed  tliat  this  treatment  dissolved  the  maximum  amount  of  protein 
digestible.  The  portion  dissolved  he  designated  as  the  albuminoids  of 
the  material,  and  the  portion  undissolved  he  called  "  nuclein."  The  lat- 
ter he  believed  to  have  no  nutritive  value  for  animals.  • 

Soon  after  this  T.  Pfeiffer^  compared  the  results  of  artificial  digestion 
and  natural  digestion  with  sheep.  His  object  was  to  determine  whether 
the  nuclein  in  the  food  was  all  excreted  as  such,  or  slightly  changed, 
and  whether  this  nuclein  had  any  nutritive  value.  He  found  that  more 
nitrogen  was  excreted  than  was  accounted  for  by  the  nuclein  in  the 
food.  Deducting  the  metabolic  nitrogen  in  the  feces,  there  was  much  less 
nitrogen  than  an  equivalent  of  the  nuclein.  From  14  to  35  per  cent  of 
the  nuclein  was  found  to  be  digested  by  the  animals;  and  the  residue 
from  pepsin  digestion  was  found  not  to  belong  to  the  nuclein  group  at 
all.    This  led  Stutzer^  to  revise  his  method  and  suggest  the  digestion 

'  Jonr.  Landw.,  28  (1880),  pp.  195,  435;  29  (1881),  p.  473, 

»  Jour.  Laudw.,  31  (1883),  p.  221. 

3  ZtscLi-.  physiol.  Cliew,,  9  (1885),  p.  211. 
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with  alkaline  pancreas  solution  after  the  pepsin  digestion.  He  found 
that  when  a  digestive  solution  containing  the  pancreatic  juice  in  proper 
concentration  and  with  the  proper  amount  of  alkali  (soda)  was  allowed 
to  act  directly  upon  the  substance  witbout  previous  treatment  with 
isepsin  it  dissolved  practically  the  same  amount  as  pepsin ;  but  when 
allowed  to  act  upon  the  residue  from  pepsin  digestion  it  dissolved  from 
20  to  30  per  cent  more  of  the  protein.  Consequently  he  believed  that 
different  groups  of  proteids  were  dissolved  by  pepsin  and  by  pancreas, 
and  that  for  the  digestion  to  be  complete  pancreas  digestion  must  follow 
the  pepsin  digestion.  He  described  a  method  for  artificial  digestion  in 
which  this  order  of  treatment  was  followed.  The  fact  that  direct  treat- 
ment with  pancreas  dissolved  practically  the  same  amount  as  pepsin 
would  seem  to  be  opposed  to  Stutzer's  conclusion  that  the  two  digestive 
solutions  dissolved  separate  groups  of  proteids. 

Pfeiffer^  made  further  digestion  trials  in  which  he  attempted  to  deter- 
mine the  metabolic;  nitrogen  in  the  feces  by  treating  the  latter  with 
pepsin  solution.  Taking  this  metabolic  nitrogen  into  account,  he  found 
that  the  artificial  digestion  with  pepsin  and  pancreas  agreed  with  the 
natural  digestion  as  closely  as  parallel  experiments  on  animals.  It  was 
then  confidently  believed  that  the  utility  of  Stutzer's  new  method  was 
demonstrated,  and  that  the  method  had  been  useful  in  calling  atten- 
tion to  the  error  of  determining  digestibility  by  the  natural  method 
without  taking  the  metabolic  nitrogen  into  account.  Since  this  time 
the  metabolic  nitrogen  has  frequently  been  taken  account  of  in  diges- 
tion experiments  on  animals  and  has  sometimes  been  a  convenient 
means  of  reconciling  the  differences  between  results  on  different  ani- 
mals. The  investigations  of  Kiihn,  which  are  now  published,  throw  a 
new  light  on  the  whole  question.  Kiihn  found  that  digesting  2  gm.  of 
substance  with  250  cc.  of  acid  pepsin  solution  for  24  hours  did  not  dis- 
solve the  total  amount  of  pepsin- soluble  nitrogen;  but  that  to  do  this 
500  cc.  of  pepsin  solution  must  be  used  and  the  digestion  continued  for 
at  least  48  hours.  In  the  case  of  some  materials  which  resist  the  action 
of  pepsin  solution,  as  the  residues  from  the  extraction  of  volatile  oils 
from  the  seeds  of  umbelliferous  plants,  the  digestion  should  be  con- 
tinued for  72  or  84  hours.  He  found  by  laboratory  experiments  and  by 
experiments  on  animals  that  the  action  of  the  pancreas  solution  was 
due  wholly  to  the  soda  added  in  its  prei)aration,  and  was  not  therefore 
a  true  digestive  process.  The  results  of  artificial  digestion  by  his 
method,  i.  e..  500  cc.  of  pepsin  solution  acting  for  48  hours,  agreed  well 
with  those  by  natural  digestion;  and  the  nitrogen  dissolved  from  the 
residue  of  the  pepsin  digestion  by  treatment  with  pancreas  solution 
was  found  to  be  indigestible  to  animals.  Digestion  with  pepsin  solution 
in  the  manner  described,  without  subsequent  digestion  with  pancreas 
solution,  dissolved  all  of  the  protein  of  the  feeding  stuff"  which  could  be 
digested  by  animals.  In  the  case  of  the  residues  from  umbelliferous 
seeds,  which,  as  mentioned  above,  resist  the  action  of  the  pepsin, 

1  Jour.  Landw.,  H  (1886),  p.  425. 
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feeding  experiments  showed  that  they  likewise  resist  the  action  of  the 
digestive  juices  of  the  animal,  and  that  not  more  protein  was  taken  out 
in  natural  digestion  than  was  dissolved  by  treatment  for  84  hours  in  the 
manner  described. 

The  results  of  Prof.  Kiihn's  investigations  suggest  an  interesting  line 
of  study.  The  omission  of  digestion  with  pancreas  is  a  simplification 
of  the  method  which  will  be  welcomed  by  all  who  have  occasion  to  make 
determinations  of  digestibility  by  artificial  means.  But  the  accuracy 
of  the  method  proposed  by  Kiihn  needs  to  be  demonstrated  by  experi- 
ments on  a  variety  of  materials  in  connection  witli  trials  on  different 
kinds  of  animals.  Doubtless  other  groups  of  feeding  stuffs  than  the ' 
residues  mentioned  will  be  found  to  require  special  treatment  in  order 
to  secure  correct  coefficients.  The  experience  with  the  original  method 
has  shown  the  danger  of  too  hasty  conclusions.  The  wide  interest 
manifested  in  the  develoi^ment  of  artificial  digestion  is  evidence  of  the 
desirability  of  a  reliable  method  for  this  purjiose,  even  though  it  applies 
only  to  the  i)rotein.  Such  studies  of  methods  of  investigation  form  a 
legitimate  and  profitable  line  of  work  for  the  experiment  stations. 


AMERICAN  DIGESTION  EXPERIMENTS. 

W.  H.  Jordan.  • 

The  purpose  of  arranging  the  following  summary  of  American  diges. 
tion  coefficients  is  to  place  them  in  a  form  convenient  for  reference  and 
use.  The  amount  of  work  performed  in  this  direction,  when  collected 
in  one  mass,  seems  surprisingly  large.  We  have  for  so  long  depended 
upon  German  averages  as  an  aid  in  calculating  feeding  rations  that  we 
are  slow,  perhaps,  in  finding  out  the  extent  and  value  of  our  own  figures. 
But  for  some  foods,  as  will  be  i)ointed  out,  we  have  far  better  figures 
than  any  heretofore  available. 

Twelve  American  experiment  stations  have  made  digestion  experi- 
ments. One  hundred  and  fifty- four  experiments,  with  as  many  distinct 
samples  of  foods,  are  included  in  this  work  as  here  presented,  involving 
312  single  trials.  The  exteut,  character,  and  distribution  of  these  experi- 
ments can  best  be  seen,  perhaps,  in  tabular  form.  Quite  a  number  of 
exj^eriments  for  deterndning  the  digestibility  of  rations  are  not  included 
in  this  summary  and  a  few  are  excluded  that  are  considered  defective. 

Experiments  hy  States. 


Colorado 1 

Maine 57 

Maryland 4 

Massachusetts 10 

Minnesota 5 

New  York 7 


North  Carolina 19 

Oregon 1 

Pennsylvania 40 

Texas 3 

Utah..... 2 

Wisconsin 5 


Animals  used. 


Experiments. 

Cows 16 

Cow  and  goat 4 

Goats 7 

Goatu  aud  sheep 3 


Experiments. 

Sheep 83 

Steers 21 

Steers  and  sheep 4 

Swiue 8 
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Distribution  of  experiments. 


Kuniber  of 

Single 

experiments. 

trials. 

21 

44 

1 

2 

17 

37 

1 

2 

63 

126 

lu 

20 

4 

5 

•5 

11 

6 

14 

18 

41 

A.— Experiments  with  ruminants. 


Green  foddera : 
Griusses '  . . 
Legumes'*. 

Silage: 

(ira.sses  ... 


LciiTunes 

Drit'd  I'dddcrs: 

Grasses 

Lesrnmes 

Miscellaueous  fodders. 

Roots 

Grains 

By-products 


Total . 


B.— Experiments  with  swine. 


Grains  and  by-products 


302 


10 


1  Under  this  term  are  included  the  corn  plant  and  all  other  plants  belonging  to  the  grass  family. 
"  Includes  all  plants  belonging  to  the  Leguminosm. 

It  is  noteworthy  that  63  of  the  146  experiments  with  ruminants  were 
made  with  the  corn  plant  as  fodder — mostly  with  the  whole  plant — of 
various  varieties  and  in  various  stages  of  development.  This  gives  an 
amount  of  information  in  regard  to  the  digestibility  of  this  most 
important  and  j^eeuliarly  American  product  never  before  possessed,  and 
which  is  based  upon  so  many  observations  as  to  make  it  reliable  for 
use  in  feeding  practice. 

The  coefficients  obtained  for  certain  by-products  are  also  new  and 
important,  as  they  show  the  digestibility  of  feeding  stuffs  that  are 
peculiar  to  our  markets,  and  are  used  especially  by  dairymen  in  very 
large  quantities.  This  refers  particularly  to  milling  products  and  the 
wastes  from  the  manufacture  of  glucose,  starch,  and  vegetable  oils,  and 
includes  bran  and  middlings  from  wheat,  gluten  "feeds,"  and  the  oil 
meals.  The  digestibility  of  separate  species  of  the  grasses  and  legumes 
has  also  been  studied. 

Much  attention  has  been  given  to  tlie  influence  of  the  stage  of 
development  of  certain  fodder  plants  upon  their  digestibility,  as  well 
as  the  effect  iu  this  direction  of  drying  and  ensiling. 


American  digestion  experiments.  7 

Areraf/e  digestion  coefficients  of  American  feed iiu)  staffs  as  determined  by  American  experi- 
ments. 
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A.— Experiments  with  ruminants. 

GREliN  KODDER  (fid  wlieii  green). 

Corn  (maize)  fodder — 

Whole  pl;int,  average  of  all  trials 

Dent,  immature.  Pennsylvania 

in  milk,  Pennsylvania 

mature,  Pennsylvania 

Sorghum,  Nortli  Carolina' and  Texas 

Kye,  Pennsylvania 

Timolhy  [I'ldeuin  j'ratfnse),  Utah 

Ilunjiarian  yrass  (Setaria  italica),  Maine. 

Pasture  grass,  Pennsylvania. .  -^ 

lied  clover  {'Tii/olium pratense) 


Corn  (maize)  silage,  whole  plant — 

Average  of  all  kinds 

Dent,  immature,  Maine,  Kew  York,  and 
Pennsylvania 

Dent,  in  milk,  Pennsylvania 

Mint,  mature,  Maine  and  Xew  York 

Soja-bean  silage 


DRIED  FODDEKS  (fed  air-dry  or  partiallj'  so). 

Corn  (maize)  fodder,  whole  plant — 

Average  of  all  kinds 

Dent  immature,  Maine  and  Pennsylvania 
in  milk,  New  York  and  Pennsyl- 
vania   , 

mature,  Pennsylvania 

Mint,  matui'e,  Maine 

Sweet,  mature,  Maine 

Corn  (maize)  butts,  Maryland 

Husks,  Maryland 

fodder,  tops  above  ear,  Mary- 
land   

pulled,     Maryland, 
North  Carolina,  and 

Texas  

stover,  Pennsylvania 

Sorghum  fodder,  leaves,  North  Carolina 

0;it  .straw,  Maine 

liay  from  grasses  named: 

Barley,  Maine.. 

Blue  joint  (Galamagroatis  canadensis), 

Maine 

Cat-tail  millet  {Pennisetum  npicaium), 

North  Carolina 

Hungarian  grass  {Setaria  i'toKca), Maine. 
Johnson    grass    {Horghuni     halepciue), 

North  Carolina 

Orchard    grass     (Daetylis     glomeiata), 

Maine  and  New  York 

Redto])  (Agrostiis  vidgaris),  Maine 

Timothy  (I'hleuinprate7ise),  average  of 

all  kinds,  Maine  and  Utah 

in  full  bloom, 

Maine 

late  cut, 

Maine 

Wild-oat    grass    {Danthonia    spicata), 

Maine 

Witch  grass  {Triticum  repens),  Maine  .. 

Pasture  grass,  Pennsylvania 

Mixed  grasses,  New  York  and  Pennsyl- 
vania   

Hay  from  legumes  named: 

Alfalfa,  Colorado  and  New  York 

Alsike      clover    (Trifulium    hybridum), 

Maine 

Crimson  clover  (Trifolium  incarnatutn). 
North  Carolina 


56 


57 


69 
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Aierage  digestion  coefficients  of  American  feedinf}  stuffs  as  determined  by  American  experi- 
ments— Coutiuued. 
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A.— EXPEEIMENTS  WITH  EUMINANTS— Cout'd. 

DKIED  FODDERS — Continued. 

Hay  fnun  letru'iif's  named— Coufiniud. 

"Kt'd  clover  (Tiifolium  pratense),ii&me 

and  Wisconsin 

>Vliite  clover  (Trifoli'>  mrc/)ens),  Maine  . 

Cowpea  vines,  Nortli  Carolina 

Soja-bean  vines,  N ortb  Carolina 

MISCELLANEOUS  FODDERS. 

Buttercup  hay  (Ratntnculus  acris),  Maine. . . 

Peanut-vine  bay,  North  Carolina 

Sorjrbura  bagasse,  North  Carolina 

Svhite  weed,  white  daisy  (Chrysanthemum 
leucanthewicm),  Maine 

KOOTS. 

Sugar  beets,  Maine 

Mangel-wiirzels  Maine 

Ituta-bagas,  Maine 

U'urnips  (stiap  leaf),  Maine 

Potatoes,  Maine 

GRAINS  (fed  wliole  or  ground). 

Cornaud-cob  meal.  North  Carolina 

Corn  meal.  North  Carolina  and  New  York  .. 

Cotton  seed,  raw.  North  Carolina 

roasted,  North  Carolina 

Pea  meal,  Maine 

BY-PKODUCTS. 

Brewers'  grains,  dried,  Massachusetts 

Corncobs,  Mas.sachusetls 

Cotton-seed  bulls.  North  Carolina  and  Texas, 
meal,  North  Carolina  find  "NVis- 

sin 

Gluten  feed  (Butfalo),  Massachusetts 

meal.  Maine 

Linseed  meal,  new  jjrocess,  Massachusetts. . 
(dd  ])roress.  Massachusetts  .. . 

Malt  sprouts,  "V\'iscon.sin 

AVheat  bran,  Maine  and  Massachusetts 

middlings,  Maine  and  Massachusetts 

B. — EXPERISIE.VrS   WITH  SWINE. 
GRAINS  AND  BY-PRODUCTS. 


Barley,  Minnesota 

Corn  (maize)  (wbolekernel),  Maine  and  Min 

nesota 

meal,  Maine 

Corn-and-cob  meal,  Maine I 

Peas,  Minnesota I 

AVheat  shorts.  ^Minnesota 

"Wheat  bran,  Minnesota 
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RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


Sixth  Annual  Meeting  of  the  Association  of  German  Agricul- 
tural Experiment  Stations  [Landic.  Vers.  tStat.,  43  {1894),  JS'o.  5,  pp. 
321-374). — The  sixth  annual  meeting  of  this  association  was  held  at 
Wiirzbiirg,  September  8  and  9, 1893,  and  was  presided  over  by  F.  Nobbe.^ 
The  following  is  a  brief  summary  of  the  proceedings  as  affecting- 
methods  of  analysis: 

Examination  of  Thomas  slag. — The  use  of  concentrated  sulphuric  acid 
as  a  solvent  for  Thomas  slag,  as  proposed  by  G.  Loges,  was  adopted  as 
the  ofldcial  method  without  debate.  The  recommendations  of  the  pre- 
vious meeting  regarding  the  valuation  of  line  meal  and  phosphoric  acid 
in  Thomas  slag  were  also  adopted  after  brief  discussion. 

Determination  of  phosphoric  acid. — Comparative  tests  by  34  stations 
of  the  molybdic  methods  of  Fresenius,  Wagner,  and  Maercker,  and  of 
the  citrate  method  on  a  solution  of  sodium  phosj)hate  are  reported  by 
H.  Schultze  and  the  results  discussed  by  several  others.  The  recom- 
mendation of  the  reporter  that  these  methods,  and  especially  In  eubauer's 
method,  be  referred  to  the  section  on  fertilizers  for  further  study  was 
adopted.  A  motion  that  similar  comparative  tests  of  the  methods  of 
nitrogen  and  potash  determination  be  carried  out  was  also  adopted. 

Determination  of  nitrogen  in  nitrate  of  soda. — After  general  discus- 
sion of  methods,  the  following  recommendation  of  Miiller  was  adoi)ted : 
The  nitrogen  in  nitrate  of  soda  is  to  be  determined  by  a  direct  method; 
in  addition  to  Kiihn's  method,  the  methods  of  TJlsch,  Jodlbauer,  Forster, 
and  Schlosing-Grandeau  may  be  used.  Baumert  specially  commended 
the  Ulsch  method,  while  Stutzer  and  Wagner  maintained  that  the 
aluminum  method  is  unreliable.  Stutzer  called  attention  to  the 
variations  in  the  methods  of  examination  of  nitrate  of  soda  employed 
by  the  German  Agricultural  Council,  the  German  Agricultural  Society, 
the  Association  of  Exi)eriment  Stations,  the  German  Fertilizer  Manu- 
facturers' Union,  and  the  Union  of  Wholesale  Fertilizer  Dealers.  He 
claimed  that  the  old  difference  method  is  still  extensively  used,  and 
that  during  the  x)ast  year  the  nitrogen  content  of  nitrate  of  soda,  as  indi- 
cated by  this  method,  often  fell  below  15.5  per  cent  on  account  of  the 
fact  that  the  nitrate  contained  a  considerable  percentage  of  potash. 
In  order  that  no  injustice  might  be  done,  he  recommended  that  where  a 
guaranty  of  15.5  per  cent  of  nitrogen  is  given  a  variation  of  0.25  i)er 
cent  of  nitrogen  be  allowed  until  July  1,  1894. 

'  For  proceediugs  of  the  filth  annual  meeting,  see  E.  S.  R.,  i,  p.  979. 
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Analysis  of  potash  salts. — The  only  recommendation  reported  under 
this  Lead  was  that  of  F.  Xobbe  that  the  Kali  Syndicate  of  Stassfiirt  be 
allowed  a  representative  in  the  permanent  section  of  the  association, 
which  was  adopted. 

Fertilizer  control. — The  form  of  contract  between  fertilizer  manufac- 
turers or  dealers  and  the  exi^eriment  stations,  and  the  plan  of  adjust- 
ment of  differences  regarding-  fertilizer  analyses  adopted  at  the  last 
meeting,  was  discussed  and  modified  to  some  extent,  but  the  essential 
features,  as  heretofore  published  in  the  Record,  remain  the  same. 

Soil  analysis. — A.  Emmerling  reported  on  the  methods  proposed  by 
J.  Kiihn  at  the  previous  m»eeting.  The  principal  modifications  of 
Kiihn's  methods  i)roposed  were  changes  in  the  classification  of  the  soil 
particles  and  the  substitution  of  Wagner's  modification  of  Kiihn's  elu- 
triation  cylinder  for  the  original  Kiihn  cylinder.  The  classification, 
proposed  is  as  follows : 

Over  5  mm.  diameter,  stone,  gravel,  etc. 
5-2  mm.  diameter,  "grand." 
2-1  mm.  diameter,  very  coarse  sand. 
1-0.5  mm.  diameter,  coarse  sand. 
Fine  earth  ^  0.5-0.2  mm.  diameter,  medium  sand. 
Under  0.2  mm.  diameter,  fine  sand. 
(^Suspended  matter  (very  fine  sand,  silt,  clay,  etc.). 

For  chemical  analysis  it  was  recommended  that  the  fine  earth  obtained 
by  sifting  the  dry  soil  through  a  2  mm.  sieve  be  used. 

A  simple  method  of  determining  the  volume  of  soil  was  described  by 
K.  Heinrich.  as  follows:  An  amount  of  fine  earth  corresponding  to  100 
gm.  of  dry  substance  is  placed  in  an  ordinary  burette  filled  to  the  first 
mark  with  white  sand,  and  then  saturated  with  water.  After  the 
excess  of  water  is  drained  off  the  volume  is  read  from  the  scale. 

On  motion  of  Wagner,  the  methods  recommended  were  ordered  to  be 
subjected  to  trial  during  another  year,  and  on  motion  of  Klein,  it  was 
directed  that  trials  of  Schone's  apparatus  be  included  in  the  compara- 
tive tests. 

Seed  control. — After  a  report  by  Kobbe  was  read  and  discussed  a  per- 
manent section  on  seed-testing  was  appointed,  consisting  of  three  mem- 
bers, for  the  purjiose  of  improving  methods,  and  especially  of  securing 
uniformity.     This  committee  consists  of  Nobbe,  Heinrich,  and  Dietzell. 

Analysis  of  feeding  stuffs. — The  recommendations  of  the  reporter  on 
this  subject,  A.  Emmerling,  after  fall  debate  and  amendment  by  H. 
Schultze  and  G.  Loges,  were  adopted,  as  follows: 

(1)  The  qualitative  examination  of  feeding  stuffs  for  sand  as  well  as 
mineral  adulteration  is  made  obligatory,  and  when  the  preliminary  test 
indicates  the  presence  of  more  than  normal  amounts,  quantitative  deter- 
mination by  incineration  and  extraction  with  hydrochloric  acid  is  to  be 
carried  out  and  the  results  reported  when  the  content  of  these  materials 
is  1  per  cent  or  more. 

(2)  The  permanent  section  on  feeding  stuffs  recommends  that  in  each 
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fodder  analysis  an  examination  should  be  made  for  noxious  weed  seed. 
The  presence  of  such  indicates  whether  the  material  has  been  adulter- 
ated, as  for  instance  with  grain  refuse.  It  is  not  necessary  to  determine 
the  number  and  the  kind  of  weed  seed  and  to  calculate  their  proportion 
per  kilogram. 

(3)  If  a  microscopic  examination  of  the  feeding  stuff  shows  an  unusual 
amount  of  smut  spores,  this  fact  should  be  reported  as  well  as  the  joos- 
sible  danger  from  this  source. 

The  recommendation  that  feeding  stuffs  be  examined  for  ergot  was 
referred  to  the  section  on  feeding  stuffs  for  further  investigation. 

A  discussion  of  the  food  value  of  the  carbohydrates  was  postponed, 
at  the  suggestion  of  the  reporter,  until  more  preliminary  work  has  been 
done  on  this  subject. 

Determination  of  the  specific  gravity  of  curdled  milk,  M.  Wet- 
bull  {Milch  Ztg.,  23  (1894),  No.  16,  pp.  247,  24ti).—\n  a  previous  article^ 
the  author  stated  as  the  result  of  experiments  that  when  a  definite 
volume  of  ammonia  was  added  to  curdled  milk  the  contraction  in  volume 
was  so  slight  that  the  specific  gravity  of  the  milk  could  be  calculated 
witli  the  formula: 

Vol.  of  aminouia  X  sp.  gr.  of  aniiuonia  -+-  vol.  of  milk  X  sp.  gr.  of  milk  =  vol.  of  the 

mixture  x  its  sp.  gr. 

As  the  specific  gravity  of  the  milk  is  the  oidy  unknown  factor  this 
is  easily  calculated. 

The  method  has  since  been  tested  by  J.  Okulitsch,^  who  invariably 
obtained  too  low  results.  The  samjjles  tested  by  him  were  rather  high 
in  specific  gravity,  and  he  used  only  3  per  cent  ammonia. 

The  author  then  made  a  second  series  of  experiments  with  22  samples, 
using  different  amounts  of  ammonia,  which  he  reports  in  the  present 
pai)er.  The  specific  gravity  was  determined  with  a  Westphal  balance 
and  with  a  picnometer,  and  the  mixture  was  allowed  to  stand  an  hour 
or  so  after  adding  the  ammonia  to  allow  the  air  bubbles  to  rise.  The 
author's  conclusions  from  the  experiments  are  that — 

(1)  The  specific  gravity  of  normal  milk  which  has  stood  for  1  or  2 
weeks  and  curdled  can  be  accurately  determined  by  the  method  given. 

(2)  With  the  addition  of  common  ammonia  equal  to  one  tenth  of  the 
volume  of  the  milk,  the  error  does  not  exceed  0.0005  in  careful  work. 

(3)  Owing  to  the  contraction  the  results  are  more  likely  to  be  slightly 
too  high  than  too  low. 

(4)  In  accurate  work  it  is  advisable  not  to  materially  exceed  the 
amount  of  ammonia  mentioned,  since  the  error  in  reading  is  then  mul- 
tiplied, and  the  reduction  to  15°  C.  is  more  dilhcult,  as  the  tables  for 
conversion  do  not  include  the  figures  for  such  thin  milk. 

Determination  of  fat  in  cheese,  F.  H.  Werenskiold  {Rpt.  Chem. 
Control  Sta.  Christiania,  1893,  pp.  28,  29). — Comparative   determina- 

'  Chem.  ztg.,  17  (1893),  p.  1670;  abs.  iu  Milch  Ztg.,  22  (1893),  p.  786. 
«  Milch  Ztg.,  23  (1894),  p.  84. 
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tions  of  fat  in  a  sample  of  reindeer  cheese  were  made  in  duplicate  by 
the  following  three  methods:  (1)  A  weighed  quantity  of  cheese  was 
pulverized  with  sand,  dried  at  100°  C,  and  extracted  with  ether;  (2)  the 
cheese  was  cut  into  very  thin  slices,  dried  directly  at  100°  C,  and 
extracted  with  ether;  or  (3)  the  cheese  was  cut  into  very  thin  slices 
and  kept  in  a  desiccator  until  almost  dry,  and  then  extracted  with  ether. 
Five  grams  of  cheese  Avere  taken  for  each  determination.  The  dupli- 
cate determinations  by  the  first  method  gave  41.64  and  42.40  per  cent 
of  fat,  respectively;  by  the  second  method,  41.  92  and  42.  34  per  cent; 
and  by  the  third  method,  43.11  and  43.11  per  cent."  The  last  method 
gave  the  best  results,  but  it  required  more  time  than  the  other  methods. 
In  some  cases  it  is  the  only  available  method,  since  very  watery  cheese 
melts  in  drying  by  heat  to  a  mass  which  can  not  be  x>iilverized  and 
from  which  the  fat  can  not  be  completely  extracted.  The  cheese  in 
question  had  about  28  per  cent  of  water. — f.  w.  woll. 

Investigations  on  the  artificial  digestion  of  the  protein  in  feed- 
ing stuffs,  G.  KtJHN  et  al,  reported  by  O.  Kellner  [Landw.  Vers. 
JStat.,  44,  pp.  188-256). — These  experiments  were  made  between  1882 
and  1892.  The  earlier  ones  were  on  the  method  of  artificial  digestion, 
i.  e.,  the  quantity  of  pepsin  solution,  the  duration  of  digestion,  and  the 
acidity  of  the  digestive  solution. 

With  reference  to  the  first  point,  trials  were  made  with  hay,  peanut 
cake,  and  the  residue  from  the  extraction  of  the  volatile  oil  from  cara- 
way seed,  using  2  gm.  of  substance  and  from  250  to  000  cc.  of  pepsin 
solution  containing  1  per  cent  of  HOI,  and  allowing  the  latter  to  act 
from  24  to  48  hours.  Increasing  the  solution  to  500  cc.  and  allowing  it 
to  act  for  48  hours  both  increased  the  nitrogenous  matter  dissolved, 
but  increasing  the  pepsin  solution  to  600  cc,  had  little,  if  any,  effect. 
Consequently  in  later  experiments  500  cc.  of  pepsin  solution  and  2  gm. 
of  substance  Avere  used. 

As  to  the  duration  of  the  action,  the  nature  of  the  substance  was 
found  of  importance.  For  coarse  fodders,  as  different  kinds  of  hay  and 
straw,  and  such  concentrated  foods  as  brans,  brewers'  grains,  oil  cakes, 
and  ground  meat,  48  hours  was  ample,  and  increasing  the  time  did  not 
increase  the  protein  dissolved.  But  for  the  residues  from  the  extrac 
tion  of  the  volatile  oils  from  anise,  caraAvay,  fennel,  and  coriander 
seeds  an  increase  up  to  84  hours  was  advantageous;  and  although  the 
time  was  not  extended  further,  feeding  trials  showed  that  not  more 
protein  Avas  digested  from  these  residues  than  Avas  dissolved  by  84 
hours'  treatment.  It  is  explained  that  the  long  treatment  required 
is  due  to  the  resin  in  the  seeds  of  umbelliferous  plants.  This  is  held 
in  solution  by  the  volatile  oils,  and  Avhen  these  are  removed  by  treat- 
ment Avith  steam,  the  resin  dries  doAvn  and  makes  the  cells  quite 
impervious  to  the  solution. 

In  the  third  series,  pepsin  solutions  Avere  used  containing  1  and  2 
per  cent  of  HCl,  respectively,  at  the  close  of  the  digestion;  and  500  cc. 
of  solution  -was  allowed  to  act  48  hours.    On  coarse  fodders,  oil  cakes, 
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brans,  and  brewers'  grains,  1  per  cent  of  HCl  was  as  effective  as  3; 
but  on  the  residues  of  umbelliferous  seeds  2  per  cent  of  HCl  was  con- 
siderably more  effective. 

The  conclusion  from  the  experiments  was  that  Stutzer's  method  should 
be  modified  so  as  to  allow  500  cc.  of  the  pepsin  solution  with  1  per  cent 
HCl  to  act  on  2  gm.  of  substance  for  at  least  48  hours,  and  in  the  case 
of  materials  like  the  residue  of  umbelliferous  seeds,  which  present  an 
unusual  resistance  to  the  solution,  72  or  84  hours. 

It  will  be  remembered  that  Stutzer  first  proposed  to  digest  with  pep- 
sin solution  for  24  hours,  and  when  it  was  found  that  the  results  were 
lower  than  in  digestion  trials  with  animals  he  proposed  to  follow  the 
pepsin  digestion  with  alkaline  pancreas  digestion.  Experiments  ^vere 
made  by  the  authors  to  determine  whether  the  favorable  action  of  the 
pancreas  solution  was  due  to  the  soda  it  contained.  In  these  the  pep- 
sin digestion  was  followed  by  digestion  with  alkaline  pancreas  solution 
or  with  soda  solution  of  equal  strength.  Excluding  the  residues  of 
umbelliferous  seeds,  it  was  found  that,  as  a  rule,  when  the  Kiihn  method 
(mentioned  above)  was  followed  the  action  of  the  pancreas  was  appar- 
ently due  to  the  soda  it  contained.  In  the  case  of  umbelliferous  seed 
resulues  the  results  were  irregular. 

Twenty-two  digestion  experiments  were  made  with  oxen  to  compare 
the  results  of  natural  and  artificial  digestion,  and  to  test  the  accuracy 
of  Pfeiffer's  statement  that  animals  digest  more  protein  than  is  dis- 
solved by  digestion  with  pepsin  alone.^  These  experiments  were  with 
hay  and  rice  meal,  cotton-seed  meal,  ground  meal,  or  aniseed  resi- 
due; and  the  artificial-  digestion  was  according  to  Kiihn's  method. 
They  showed  that  Pfeiffer's  conclusions  were  wrong.  The  protein 
insoluble  in  i)epsin  (by  Kiihn's  method)  was  all  voided  by  the  animals, 
indicating  that  pei)sin  dissolves  all  that  can  be  digested  by  ruminants. 
In  the  method  of  artificial  digestion  followed  by  Pfeiffer  not  all  of  the 
pepsin-soluble  protein  was  dissolved.  In  other  experiment  the  feces 
were  digested  with  pepsin  (Kiihn's  method)  and  i>ancreas  solutions, 
and  the  food  was  submitted  to  like  digestion.  The  amount  of  nitrogen 
left  undissolved  by  this  digestion  was  greater  in  the  feces  than  in  the 
food;  in  other  words,  this  artificial  digestion  with  pepsin  and  pan- 
creas dissolved  more  protein  than  was  actually  taken  out  by  natural 
digestion  and  by  subsequent  treatment  of  the  feces.  If  the  nitrogen 
dissolved  from  the  food  by  alkaline  pancreas  was  really  digestible, 
then  it  would  have  been  taken  up  by  the  animal  and  the  total  amount 
of  pepsin-insoluble  nitrogen  would  not  have  reappeared  in  the  feces,  as 
was  the  case.  Hence  the  conclusion  from  botli  laboratory  experiments 
and  experiments  on  animals  is  that  when  all  of  the  pepsin-soluble  nitro- 
gen of  a  food  is  dissolved  by  artificial  digestion,  a  further  solution 
by  treatment  with  alkaline  pancreas  is  not  a  true  digestive  action,  but 
is  only  a  result  of  the  solvent  action  of  the  soda  added  in  the  prepara- 


i  Jour.  Landw.,  31,  p.  22X, 
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tion  of  tlie  pancreas  solution.  lu  the  case  of  aniseed  residue,  whicli, 
as  mentioned  above,  resisted  tlie  action  of  pepsin  solution,  all  of  the 
pepsin-insoluble  nitrogen  of  the  food  passed  into  the  feces,  showing 
that  in  the  case  even  of  umbelliferous  seed  residues  natural  digestion 
was  not  more  effective  than  artificial  digestion  by  KUhn's  method. 

The  main  points  brought  out  by  these  investigations  are  that  in  arti- 
ficial digestion  of  feeding  stuffs  500  cc.  of  pepsin  solution  with  1  per 
cent  of  HOI  should  be  allowed  to  act  on  2  gm.  of  substance  for  at 
least  48  hours;  that  in  some  cases  the  action  should  be  prolonged  to 
84  hours;  that  treatment  with  alkaline  i:)ancreas  solution  appears  to  be 
superfluous,  and  the  action  due  alone  to  the  soda  in  the  solution;  tliat 
the  nitrogen  dissolved  by  alkaline  j)ancreas  solution  is  not  digestible 
by  ruminants;  that  animals  do  not  digest  more  than  is  dissolved  by 
pepsin  solution  by  Kiihn's  method;  and  that  Kiihn's  method  gives  the 
amount  of  digestible  protein  in  ordinary  feeding  stuffs. 

Effect  of  chloroform  on  artificial  digestion  with  pepsin,  Dubs 
{Virehow''s  Arch.  path.  Anat.  and  Fhysiol.,  131,  pp.  51IJ-540). — Experi- 
ments were  made  on  the  effect  of  chloroform  on  the  digestion  of  albu- 
minoids by  a  hydrochloric  acid  solution  of  scale  pepsin  and  a  hydro- 
chloric acid  extract  of  the  lining  of  the  stomach.  In  small  doses — 
that  is,  0.23  to  0.30  per  cent — chloroform  was  found  to  promote  the 
solvent  action  of  the  scale  pepsin,  but  iu  large  doses  it  checked  the 
action.  The  effect  of  chloroform  on  the  hydrochloric  acid  extract  of 
the  stomach  was  the  same,  except  that  larger  doses  were  required  to 
check  the  action,  about  0.7  per  cent  of  chloroform  promoting  the  sol- 
vent action  in  this  case.  This  difference  is  believed  to  be  due  to  the 
presence  of  albuminoid  bodies  in  the  pepsin  i^repared  directly  from  the 
stomach.  The  difference  was  more  pronounced  the  larger  the  amount 
of  these  albuminoid  bodies  present.  Conducting  a  current  of  air 
through  the  digestive  solution  had  an  unfavorable  effect  on  the  arti- 
ficial digestion,  which  was  more  marked  in  the  case  of  the  scale  pepsin. 
Aside  from  the  above  action,  chloroform  in  a  large  excess,  had  a  purely 
mechanical  influence,  weakening  the  digestive  solution  by  sex^aratiug 
the  pepsin. 

Report  of  the  convention  of  the  Association  of  Austrian  Food  Chemists  and 
Microscopists  in  Vienna,  May  10  and  11,  1894  {Chem.  Zifj.,  IS  (i'SDd),  i\"o.  41,  pp. 
763-7G6). 

A  new  chemical  element  (?),  K.  J.  Bayer  {Chem.  Ztg.,  IS  {1894),  No.  37,  pp.  671, 
672). 

Concerning  the  hydrogen  peroxide  of  the  atmosphere,  E.  Schone  {Ber.  deut. 
chem.  Ges.,  S7  (1S94),  No.  9,  pp.  1233-1235). 

The  chemistry  of  plant  cell  membranes,  part  III,  E.  Schulze  {Ztschr.  phijsiol. 
Chem.,  19, pp.  3S-G9;  abs.  in  Boi.  Centhl.,  58  {1894),  No.  6,  pp.  209, 210). 

On  the  chemistry  of  chlorophyll,  E.  Schunck  and  Marchlewski  {Ann.  Chem., 
278  {1894),  No.  3,  pp.  329-345). 

Concerning  the  nucleo-proteids,  O.  Hammarsten  ( fT^^saZa  Idkareforenings  fiir- 
hatidUmjen,  1893,  pp.l-lSj  abs,  in  Ccutbl.  agr,  C}iem.,  23,  No.  5,  pp.  301-303). 
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Note  on  lemon  and  orange  peel,  E.  G.  Clayton  (Analysi,  18D4,  June.  p.  1S4.) 

A  new  method  for  determining  albumen,  ¥.  Kluu  (t'enibl.  I'hijaiol.,  1S03,  p. 
Q27;  abs.in  Ztsriir.  (iiKiIi/t.  Clicm.,  33,  No.  3,  p.  3S0). 

Recognition  of  coloring  matter  in  bntter  (Ahs.in  Mollc.  Zt[i.,  S  {1S84),  Xo.,.'0,p. 
291). 

Determination  of  fat  in  cheese,  S.  Bondzynski  (Ztschr.  analyt.  Chem.,  33,  No.  2, 
pp.  1SG-1S9). 

A  new  method  for  determining  the  fat  content  of  milk,  Frohwkin  (Molk. 
Zt;/.,  S  (1S::>4),  No.  22,  pp.  323,  324). 

Comparison  of  the  Soxhlet  and  the  Liebermann  and  Szekely  metliods  for 
determining  fat  in  milk,  V.  Veukodi  {Ztschr.  Nahr.  Uyg.  D'aar.,  S,  pp.  02-95;  <ibs. 
ill  Clwm.  Cciiibl.,  1S94,  I,  No.  20,  p.  976). 

The  analytical  and  technical  examination  of  fats  and  naphtha  products,  D. 
lIoLDE  (Chem.  Ztij.,  IS  C1S94),  No.  3S,  pp.  704-709). 

The  causes  of  errors  in  the  chemical  analysis  of  flours  and  the  means  of 
removing  the  same,  ISallaxd  dUv.  Inlcniat.  Falaif.,  7  (1S94),  No.  9,  p.  140). 

Means  of  studying  and  distinguishing  betw^een  different  kinds  of  meal,  E. 
SrAi/rii  {Ztschr.  aiigcw.  Chciti..  1S94,  No.  10,  pp.  295-297). — After  a  brief  review  of 
other  methods  tlie  results  of  refractometer  tests  of  the  fat  arc  reported.  The  method 
promises  to  be  useful  in  connection  with  other  tests. 

Progress  in  the  examination  of  spices  and  their  adulteration,  T.  F.  Hanau- 
SEK  {Chem.  Ztcj.,  IS  {1S94),  No.  39,  pp.  723-726). 

Observations  on  the  detection  of  cotton  oil  in  lard,  E.  J.  Bevan  {llev.  Inieniat. 
Falsi/.,  7  {1S94),  No.  9,  pp.  US,  149). 

Means  of  distinguishing  oils,  E.  Mingiole  {UJi/r.  e  Iiid.  Ayr.,  27  {1S94),  No.  9, 
pp.  139,  140). 

Concerning  the  elementary  compo-sition  of  the  oil  of  colza,  G.  Ponzio  {Gazz. 
Chimica  Ital.,  1S93,  No.  12.  pp.  595-597;  abs.  in  Staz.  i>2)er.  Ayr.  Ital.,  26  {'1S94),  No.  3, 
pp.  287,  288). 

The  feeding  value  of  dried  beet  chips  (Tidskr.  Laiidtman,  15  {1894),  pp.  217-220). 

On  the  analysis  of  plant  seeds,  E.  .Scuulze  {Chem.  Zty.,  IS  {1894),  No.  43,  JU). 
799-802).— A  review. 

Determination  of  starch  in  compressed  yeast,  F.  Filsixgeu  {Chem.  Zt/j.,  IS 
{1S94),  No.  40,  p.  74-2). 

Determination  of  nitric  nitrogen  in  water  in  the  state  of  bioxide  of  nitrogen, 
A.  Bariixk  {Bui.  S*>c.  Chim.  Paris,  11-12  {1894),  No.  10,  p.  434). 

On  the  reliability  of  the  determination  of  phosphoric  acid  as  magnesium 
pyrophosphate  {Ztschr.  anali/t.  Chem.,  33,  No.  3,  pp.  362  370). — Resume. 

Volumetric  determination  of  phosphoric  acid,  A.  F.  Hollkman  {Ztschr.  anatyt. 
Cham.,  33,  No.  2,  pp.  185,  186). 

A  laboratory  vacuum  apparatus  for  evaporation,  Soxhlet  (Chem.  Ztg.,  18 
{1894).  No.  39,  pp.  721-723,  fuj.  1). 

A  simple  apparatus  for  the  extraction  for  analysis  of  gases  dissolved  in 
water,  S.  Harvey  {Analyst,  1894,  June,  pp.  121-124,  fuj.  1). 

Note  on  an  improved  specific  gravity  bottle,  H.  Louis  {Jour.  Soc.  Chem.  hid., 
13  {1894),  No.  4,  p.  S22,fi(/s.  2). — The  bottle  is  iitted  with  a  ground-giass  cover  for 
the  stopper,  which  prevents  evaporation  from  the  capillary  tube. 


BOTANY. 

The   assimilation  of  free   nitrogen  in  the   plant  kingdom,  B. 

Frats^k  [Bot.  Ztg.,  51  (1893),  pt.  1,  No.  9,  pp.  lo9-15(i;  abs.  in  Forsch. 
Geb.  agr.  Phys.,  16  {1893),  JSfo.  5,  pp.  475-477). — The  author  reviews 
aud  criticises  adversely  the  work  of  Kossowitsch  and  Helhiegel,  and 
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claims  tliat  the  power  to  assimilate  free  nitrogen  is  an  almost  universal 
one,  being  possessed  by  many  orders  of  plants  besides  tlie  Leguminosw. 
He  summarizes  his  own  results  as  follows: 

(1)  Legumes  assimilate  free  nitrogen  even  when  not  in  symbiotic 
relation  with  the  tubercle  fungus. 

(2)  The  symbiotic  fungus  when  cultivated  apart  from  the  host  plant 
develops  vigorously  when  it  is  supplied  with  organic  combined  nitro- 
gen, but  only  feebly  in  free  nitrogen. 

(3)  The  amount  of  nitrogen  which  accumulates  in  the  root  tubercles 
is  not  sufficient  to  supply  the  amount  which  mature  legumes,  even 
when  grown  in  soil  free  from  nitrogen,  possess  in  their  seeds  and  other 
organs.  The  tubercles  can  not  hold  all  the  assimilated  nitrogen,  but 
must  give  it  up  to  the  platit;  of  this  and  the  way  it  is  effected  there  is 
as  yet  no  evidence. 

(4)  Kon-leguminous  plants  assimilate  free  nitrogen  as  follows: 
Fungi,  algic,  mosses,  OscUlaria,  Wostoc^  Ulothrix,  and  flowering  plants 
as  oats,  buckwheat,  spurry,  Brass ica  napus,  white  mustard,  potato,  and 
Acer  platanoides. 

(5)  The  value  of  nitrates  applied  to  the  soil  is  best  shown  when  the 
l^lants  are  small  and  the  power  of  assimilation  still  weak. 

The  author  claims  that  the  ability  to  assimilate  free  nitrogen  is 
more  widely  spread  in  the  plant  world  than  that  of  carbonic  acid 
assimilation,  but  that  it  varies  in  degree  according  to  the  kind  of 
plant.  That  it  is  assimilated  as  well  by  the  alga  as  the  fungus,  and 
that  assimilation  of  free  nitrogen  is  a  function  pertaining  to  active 
protoplasm  and  the  place  of  assimilation  is  in  no  particular  plant 
orgiin,  but  in  all  the  cells  under  certain  conditions. 

The  influence  of  city  fog  on  cultivated  plants,  F.  W.  Oliver 
{Abs.  in  Forsch.  Geb.  agr.  Phys.,  16  {1893),  No.  5,  pp.  496,  497).— The 
author  found  by  his  investigations  that  city  fog  has  a  twofold  influence 
on  plants.  The  first  is  that  it  causes  the  light  to  be  so  greatly  diffused 
that  the  chlorophyll  activity  is  interfered  with  and  starch  production 
is  greatly  reduced;  and  the  second  is  the  direct  injury  done  to  plants 
by  sulphurous  acid,  hydrocarbons,  and  other  poisonous  substances 
held  in  the  fog.  If  a  sound  plant  be  brought  into  an  atmosphere 
charged  with  sulphurous  acid,  as  in  the  case  of  thick  fog,  it  will  quickly 
die  without  dropping  its  leaves.  In  dilute  sulphurous  acid  the  green 
of  the  leaves  gradually  disappears  until  the  plant  resembles  one  grown 
in  the  dark  or  in  a  greatly  diffused  light.  Through  the  darkness  due 
to  the  fog  the  protoplasm  becomes  less  efficient  against  injurious  influ- 
ences and  the  death  of  the  leaves  is  hastened.  Ferns  and  other  shade- 
loving  plants  are  less  influenced  by  city  fog  than  plants  requiring  sun- 
shine, and  monocotyledonous  plants  less  than  dicotyls. 

The  principal  eftect  sulphurous  acid  exerts  upon  plants  is  that  it 
causes  a  shrinking  of  the  protoplasm  of  the  cells,  gaining  access  to 
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them  through  the  stomata  of  the  leaves.  In  addition  to  the  compounds 
already  mentioned,  the  author  investijiated  the  action  of  pyridine,  ana- 
line,  and  phenol,  all  of  which  he  found  to  have  a  detrimental  effect  on 
vegetation. 

The  effect  of  city  fog  on  iiowers  and  flower  buds  was  observed  to  be 
as  injurious  as  in  the  case  of  the  leaves. 

A  study  of  the  constituents  of  the  nodes  and  internodes  of  the 
sugarcane,  J.  L.  Beeson  {Amer.  Chem.  Jour.,  16  {1894),  JSfo.  (J,  j^P- 
457-464). — The  author  reports  his  investigations  on  the  source  of  the 
reducing  sugar  found  iu  the  expressed  canejnice.  It  is  the  common 
belief  that  the  nodes  are  tlie  main  source  of  the  reducing  sugar,  but 
numerous  analyses  show  by  comparing  the  nodes  with  the  internodes 
that  the  higher  percentage  is  found  in  the  internodes.  The  author 
summarizes  as  follows: 

"  It  has  been  found  in  the  course  of  this  investigation  that  the  juice  of  the  nodes  of 
the  cane  is  (juite  different  i'rom  that  of  the  iuternodes,  containing  markedly  less 
reducing  sugars,  more  'solids  not  sugar,'  and  more  coagulable  bodies;  that  the 
'tiber'  of  the  nodes  coutains  more  albuminoids,  more  insoluble  carbohydrates  not 
sugars  which  readily  pass  into  reducing  sugars;  that  as  the  cane  deteriorates  reduc- 
ing sugars  are  iormed  more  rapidly  in  the  nodes  than  in  the  interuodes,  and  that 
jjrohably  glnclose  is  the  lirst  visible  productof  jdant  assimilati'jn  by  the  young  caue. 
In  our  opinion  these  facts  can  be  best  explained  by  the  hypothesis  that  the  physio- 
logical function  of  the  node  in  the  cane  is  siuiilar  to  that  of  the  seeds  in  the  case  of 
dowering  plants— to  store  food  in  the  region  of  the  eye  for  the  use  of  the  young 
l)lant  before  it  has  taken  sufficient  hold  of  the  earth  to  draw  sustenance  from  the 
atuiosphcre  and  soil.  This  hypothesis  is  further  confirmed  by  the  fact  that  the  iso- 
lated nodes  of  the  cane  when  planted  will  germinate  and  grow  to  maturity. 

"If  this  be  true  in  regard  to  the  cane,  it  may  be  true  also  in  the  case  of  all  varieties 
of  plants  which  propagate  from  the  nodes  or  joints." 

The  perennity  of  mycelium,  E.  Eoze  {Bui.  Soc.  Mycol.  France,  10 
{18'Jl),  JSFo.  3,px).  94-97). — The  autiior  found  several  specimens  of  PeHjft 
coccinea  during  the  month  of  February,  and  this  led  him  to  investi- 
gate the  subject  of  the  perennity  of  the  mycelium  of  a  large  number  of 
mushrooms.  He  gives  a  preliminary  list  of  genera  and  species  of  Ba- 
sidiomycetes  having  a  perennial  m.ycelium,  and  requests  the  reporting 
to  him  of  others  when  observed. 

Sexual  reproduction  of  fungi,  P.  A.  Dandeard  (Le  Botunisie,  1803,  G,  pp.  221;  abs. 
i)i  Bot.  Centhl.,5S  (1894),  10,  2)p.  324-337).— An  account  of  the  methods  of  reproduc- 
tion in  Ustilago,  Doassansia,  Entyloma,  Urocij-^tis,  and  Tilletia. 

The  irritability  of  plants,  W.  Pi'effer  (  Verhandl.  Ges.  bot.  deut.  Xaturforsdi.  nud 
Aerzle,  1S9S;  abs.  in  Bot.  ZUj.,  52  {1894),  pt.  2,  No.  2,  pp.  22-24). 

The  chemical  irritability  of  fungi,  M.  Mivosui  {Bot.  Ztf/.,  52  {1804),  pt.  I,  No.  1, 
pp.  1-27;  abs.  in  Bot.  Cenibl.,  58  {1894),  No.  5,  pp.  1GI-IG4). 

Effect  of  the  so-called  chemical  intensity  of  light  on  the  grovvth  of  plant 
organs,  ,J.  Wiesxer  {Sitzniigsber.  Wiener  J kad.  Wissensch.,  102, 1, p.  201;  abs.  in  Nattir- 
irrs.s.  Bioidsch.,  9,  pp.  160-162,  and  Chem.  Cenibl.,  65  {1894),  I,  No.  19,  p.  000). 

The  influence  of  mechanical  strain  on  the  gro-wth  of  plants,  R.  Hec.lkij  (CoJin's 
Bnfrcifj.  Biol.  PJianze,  6  {1893),  pp.  582-432;  abs.  in.  Bot.  Cenibl.,  58  {1S04),  No.  0,  pp. 
290-301). 
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Morphological  studies  cf  Umbelliferae,  L.  G.  de  LAMAiniEiiK  (raris:  1S93, 
pp.  :!00;  nbs.  in  J'.ot.  ('ciilhL,r,S  (ISf/d),  No.  G,  pp.  215-21S^. 

Can  -white  mustard  (Siuapis  alba)  assimilate  nitrogen?  B.  Hansti:e\ 
{Tidskr.  vomle  Lcnulbr.,  1  {1S94),  pp.  ni-l^o). 

Notes  on  a  rapid  method  of  hardening  and  preparing  tissues  for  microscopic 
examination,  J.  Coats  {.hmr.  of  Path.,  2  {lS9i),  No.  4,  pp.  402-405). 

Reversion  in  plants,  L.  Biikton  {Itvv.  Eaux  et  Forels,  33  {1S94),  No.  9,  pp.  210- 
2  Li). 

Concerning  Oryza  clandestina,  F.  liucnKXAU  {Bot.  Ztij.,52  (lS94),pt.  1,  No. 
4,  pp.  S3-96). 

New  and  noteworthy  grasses,  F.  ljAMSOS-8cinn^En  {Toncij  Bnl.  21,  2^P-  228- 
230). 


EACTERIOLOGY. 

The  physiological  action  of  the  soluble  products  of  certain  bacteria,  especi- 
ally Staphylococcvis  pyogenes  aureus,  J.  Salvioli  (Berl.lcUn.  IFochenschr.,  31,  pp. 
307-300;  abs.  in  Chem.  CcntbL,  1S04,  I,  No.  21,  p.  1006). 

Concerning  the  decomposition  of  amygdalin  by  means  of  microorganisms,  C. 
Feumi  aud  a.  MoxTESAXO  {CcntbL  Bald.  u.  Par.,  15  {1S94),  No.  19  and  20,  pp.  722- 
727).  * 

An  apparatus  for  culture  of  anaerobic  bacteria,  Zkttxow  (Centhl.  Paht.  n. 
Par.,  15  {1S94),  No.  17,  pp.  G3S-642). 

The  period  of  incubation  of  microorganisms  of  the  air  and  w^ater  in  nutritive 
gelatin  {Ann.  Microyraphic,  1SD4,  3,  pp.  111-llS). 

Concerning  gelatin  preparations,  H.  Timpe  {Centbl.  Bait.  u.  Par.,  15  {1S94),  No. 
17,  pp.  G4 1-647). 

An  improvement  in  plate  cultures,  E.  Fkeudexkeich  {Centbl.  Bait.  u.  Par.,  15 
(1S94)  No.  17,  pp.  643,  644). 

The  role  of  microbes  {Rev.  Scientif.,  1894,  10,  2)p.  289-204). 

Sachsia,  a  new  genus  of  yeast-like  fungus,  J.  C.  Bay  {Ber.  dent.  hot.  Ges.,  12 
{1S04),  No.  4,  pp.  90-03. 

Behavior  of  cholera  bacilli  in  milk  and  dairy  products,  H.  Weigmann  aud  G. 
ZlKN  {Luitdw.   Wochcnbl.  Schlcs.  Bolst.,  1S04,  No.  19,  i)p.  298,  299). 


METEOROLOGY. 

Notes  on  climate  of  Wyoming,  B.  C.  Buffum  ( Wyoming  Sta.  Bui. 
17,  2^P'  36-45). — Observations  daring  1803  on  temperature,  barometric 
l)ressnre,  precipitalion,  Imniidity,  dew-point,  movement  of  wind,  terres- 
trial radiation,  e\'aporation,  and  soil  temperatures  at  Laramie,  and  on 
temperature  and  precipitation  at  Lander,  Saratogai,  Sheridan,  Sun- 
dance, Wheatland,  Bates  Park  (l^'reeland),  and  Inyan  Kara  are  sum- 
nmrized.     The  general  summary  for  the  year  is  as  follows: 


METEOROLOGY.  19 

Annual  siimmarij  of  meteorological  observations  in  Wyoming. 


Laramie. 

Lander. 

Saratoga. 

Temperature  (defrrees  F.) : 

87.2  (July  21) 

—  0.  2  (Feb.  27) 

45      (Sept.  14) 

0.5  (Dec.     2) 

94  (July  19) 

—10  (Feb.  14) 

45  (Jan.  20) 

3  (Mar.  22) 

89  (July  21) 

—13  (Jan.   16) 

53  (Jan.  30) 

5  (Apr.  25) 

Highest  annual  mean 

39.3 

JuneGand  Aug.lG 

3.48 

U  (.Sept  8/ 
0  (Feb.  I,  Apr.  25. 
May  G). 

56.9 
21.7 

9.35  (July) 
37.525  (May-Oct.) 

23.  418  (Sept.   1) 

22.501  (Jan.  31) 

*23. 196 

SW.  and  W. 

G8  (May  25) 

127,236.8 

May  21,  25,  26,  27, 
Sept.  22,23. 

Precipitation  (in.) : 

15,27.         '        "■ 

Terrestrial  radiation : 



Evaporation  (in.) : 

Greatest  montlily 

Total  fur  six  months 

Barometer : 

Higliest 

"Winds : 

Prevailing  direction 

Greatest  velocity  (miles  per  hour)  . . . 

Miles  traveled  in  year 

Sheridan. 

Sundance. 

Wheatland. 

Temperature  (degrees  F.) : 

102  (July  20) 

—45  (Feb.     J) 

55  (Oct.    21) 

0(Apr.  29,  Nov.  17) 

96  (Julv22.  Aug.6) 

—31.5  (Jan.  31) 

49  (Feb.  4) 

2  Feb.  5,  Apr.  24, 

(May  24). 

108  (June  18) 

—16  (Jan.  2.S) 

55  (Mar  30) 

0  (Apr.  17) 

48  8 

May  27,  Sept.  23 

May  22,  Sept.  23 

May  19.   Sept.  23, 
24, 25. 

*  Eecord  not  complete. 

The  average  annual  mean  temperature  for  the  6  experiment  farms 
and  Bates  Park  (Freelaud)  was  42.7°  F.  The  greatest  annual  precip- 
itation, 19.25  inches,  occurred  at  Bates  Park.  The  average  precipita- 
tion for  the  year  for  places  furiiisliing  complete  records,  as  given  in  the 
table,  was  11.36  inches. 

"  During  the  year  1893  the  climate  has  been  exceptional  in  many 
respects  and  unfavorable  to  the  growth  of  crops."  September  was 
colder  than  in  previous  years,  frosts  generally  appeared  earlier,  and 
precipitation  was  unusually  small. 

The  currents  of  the  G-reat  Lakes,  M.  W.  Harrington  ( U.  S.  Dept. 
Agr.,  Weather  Bureau  Bui.  B,  Feb.,  1894,  pp.  6  (folio),  maps  6). — The 
methods  used  and  the  results  obtained  in  a  study  of  the  currents  of  these 
lakes  during  the  navigation  seasons  of  1893  and  1893  by  means  of  float- 
ing bottles  are  reported,  and  a  map  of  each  lake  is  giv^en  on  which  the 
probable  courses  of  the  floating  bottles  are  traced,  and  from  these  cer- 
tain well-defined  currents  are  outlined  on  a  general  current  chart  of  all 
the  Great  Lakes.     The  data  upon  which  these  charts  are  based  were  us 
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follows:  For  Lake  Superior,  35  bottles  recovered  in  1892  ami  30  in 
l.*^03;  Lake  Michigan,  1G3  in  1892  and  35  in  1893;  Lake  Huron,  142  in 
1892  and  48  in  1893;  Lake  Eric,  CO  in  1892  and  30  in  1893;  and  Lake 
Ontario,  55  in  1892  and  25  in  1893. 

Protection  from  lightning,  A.  McAdie  {U.  S.  Dept.  Agr.,  Weather 
Jiiirean  Circular,  April,  ISHi,  pp.  20,  pis.  11). — This  is  a  circular  of 
information,  giving  "statistics  of  actual  losses,  tbe  theory  of  protec- 
tion in  language  free  from  technicalities,  a  collection  of  practical  rules 
for  guidance  in  selecting  and  maintaining  conductors,  and,  finally,  a 
notable  illustration  of  the  successful  use  of  protectors,"  viz,  the  Wasli- 
ington  Monument  at  Washington,  D.  C. 

The  statistics  reported  show  that  in  the  United  States  during  the  4 
years  1890-93,  784  deaths  due  to  lightning  occurred — practically  all 
during  the  6  months  April  to  September — the  maximum  deatb  rate 
being  in  June  and  July.  During  the  8  years  ending  with  1892,  3,510 
tires  due  to  lightning  occurred,  involving  a  loss  of  $12,003,835.  Dur- 
ing 9  years  ending  1892,  2,335  barns,  104  churches,  and  004  dwellings 
have  been  struck  by  lightning. 

"One  inteTesting  point  which  appears  to  be  shown  by  statistical  studies  of  light- 
ning stroke  is  tlie  decreased  liability  to  accident  in  thickly  settled  coninmnities. 

"  It  may  be  said,  in  general,  that  the  risk  in  the  country  is  live  times  greater  than  in 
the  city.  For  ordinary  dwelling  houses,  not  unduly  exposed  in  city  blocks,  lightning 
rods  are  hardly  necessary,  a  very  considerable  protection  being  aftorded  by  the  tin 
roofing,  numerous' cornices,  gutters,  etc.  The  geological  as  well  as  the  topograph- 
ical conditions  may  have  some  influence  upon  the  iiequency  of  lightning  stroke. 
According  to  the  authority  already  (juoted,'  if  1  represents  the  frequency  of  light- 
ning stroke  in  a  chalk  formation,  2  will  represent  the  liability  for  marl,  7  for  clay,  9 
for  sand,  and  22  for  loam. 

"With  regard  to  trees,  the  oak  is  most  freque^itly  and  the  beech  the  least  fre- 
quently struck.  The  values  are  something  like,  if  1  represents  the  frequency  for 
the  beech  tree,  15  for  pines,  other  trees  generally  averaged  at  40,  and  5i  for  oaks." 

The  different  kinds  of  lightning  flashes  and  the  function  and  value 
of  lightning  rods  are  discussed. 

"The  statement  that  lightning  always  follows  the  path  of  least  resistance,  as  com- 
monly understood  and  stated,  needs  modification.  True  it  is  that  when  the  air  is 
strained  by  being  subjected  to  the  electrifications  of  cloud  and  earth,  the  weakest 
spot  gives  away  first,  and  this  is  apt  to  be  in  line  with  some  small  elevated  knob  or 
surface;  but  it  is  equally  true,  and  is,  perhaps,  the  more  general  case,  that  when  a 
really  vigorous  disruptive  discharge  docs  occur,  it  is  somewhat,  as  Dr.  Lodge  apHy 
puts  it,  like  an  'avalanche.'  As  a  matter  of  fact,  we  find  from  the  study  of  actual 
cases  where  buildings  have  been  struck  that  lightning  often  disregards  entirely 
metallic  surfaces  and  points.  What  we  should  first  know  is  whetlier  the  condition 
is  to  be  one  of 'steady  strain'-  or  'impulsive  rush'^  discharge.  In  the  case  of 
•steady  strain"  the  metal  is  apt  to  influence  the  path  of  discharge;  in  the  case  of  an 
'impulsive  rush"  discharge  even  points  seem  to  lose  their  efficiency  and  become  of 
little  use.  .  .  . 

"While  not  going  into  details  regarding  the  question  of  tlie  sliape  of  the  rod.  let 
ns  emphasize  the  fact,  so  recently  brought  out,  that  if  an  electric  current  flows 
steadily  in  one  direction  in  a  cylindrical  Avire  its  intensity  is  the  same  in  all  por- 

'  Royal  Prussian  Bureau  of  Statistics. 
*  Terms  used  bv  Prof.  Lodge. 
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tions  of  the  wire,  as  shown  by  Hertz,  but  that  with  a  current  of  an  oscilhitory 
cliaracter,  i.  e.,  a  current  wliich  rai)idly  reverses  its  direction,  this  condition  no 
longer  hokls,  and  if  the  direction  is  altered  very  rapidly  tlie  interior  of  the  wire — in 
our  case  the  lightning  rod — may  be  almost  free  from  current." 

Si)eciflc  directions  are  given  regarding  the  proper  construction  and 
maintenance  of  conductors  and  otlier  means  of  protection  against 
liglitning,  and  reference  is  made  to  the  prevalent  misapprehensions 
"that  lightning  never  strikes  twice  in  the  same  place;  that  the  most 
exposed  place  is  always  struck;  thut  a  few  inches  of  glass  or  a  few  feet 
of  air  will  serve  as  a  competent  insulator  to  bar  the  progress  of  a  flash 
that  has  forced  its  way  through  a  thousand  feet  of  air,"  etc. 

Prompt  and  unremitting  efforts  to  restore  consciousness  in  persons 
struck  by  lightning  are  urged.  "There  is  reason  for  believing  that 
lightning  often  brings  about  suspended  animation  rather  than  somatic 
death.  .  .  .  ^o  records  sufficiently  extended  and  authentic  are  avail- 
able to  ascertain  what  x>roportion  of  persons  struck  by  lightning 
are  killed  outright.  I  know  of  but  one  record,  and  in  that  of  212 
persons  struck  74  were  killed." 

Mateorological  observations  (Arkansas  Sta.  Rpt.  189S,  pp.  143, 144). — A  tabulated 
summary  of  obsers'ations  on  temperature,  rainfall,  and  cloudiness  from  May  to 
October,  1891,  at  Fayetteville,  Ark. 

Meteorology  for  1892,  E.  D.  Njcwton  {Neiv  York  State  Sta.  Ept.  1S92,  pp.  701- 
716). — Tables  are  given  which  show  the  monthly  precipitation  since  1882;  a  daily 
record  of  direction  and  movement  of  wind  during  each  month  of  1892;  a  daily  sun- 
shine record  for  1892,  and  a  monthly  summary  of  the  sunshine  record  May  1,  1885, 
to  .January  1,  1893;  and  daily  readings  of  maximum,  minimum,  and  standard  ther- 
mometers for  each  month  of  the  year  1892. 

Meteorological  summary  for  North  Carolina  for  March,  1894,  H.  B.  Battle, 
C.  F.  vox  1Ii:kmaxx,  and  R,  Nunn  (North  Carolina  Sta.  Met.  Bui.  54,  jyp.  39-52, 
maps  2). — Notes  on  the  weather  and  detailed  summaries  of  observations  by  the  State 
weather  service  cociiierating  with  the  Weather  Bureau  of  this  Department. 
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Conservation  of  moisture  in  the  soil,  S.  B.  Green  (Minnesota 
Sia.  Bui  32,  pp.  232-338). 

Sijnopsis. — Means  of  reducing  the  loss  of  soil  moisture  by  evaporation  are  dis- 
cussed. Wind-breaks  are  valuable  for  this  purpose,  but  mulching  is  sliown 
to  be  especially  effective  by  the  results  of  experiments  and  observations  at  the 
station. 

The  three  ways  in  which  water  which  reaches  the  soil  is  dissipated — 
surface  drainage,  underground  drainage,  and  evaporation — are  brieHy 
discussed,  and  means  of  lessening  the  loss  of  water  from  evaporation 
are  explained.  The  means  suggested  are  wind-breaks,  mulching,  and 
cultivation.  The  advantages  of  wind-breaks  are  deduced  largely  from 
tlicoretical  considerations,  but  results  of  quite  extensive  experience 
with  mulches  on  trees,  shrubs,  small  fruits,  and  grapes  on  the  station 
farm  are  reported.    The  water  content  of  soil'  and  subsoil  of  mulched, 
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cultivated,  and  uncultivated  lands  at  different  dates,  as  determined  by 
H,  Snyder,  are  also  reported. 

The  results  of  these  observations  and  experiments  are  summarized 
as  follows: 

"(1)  The  water-holding  and  consequently  diongbt-resistiug  qualities  of  the  soil  are 
increased  by  the  addition  of  organic  matter  to  the  soil. 

"  (2)  The  loss  of  water  by  evaporation  from  the  surface  of  the  soil  must  be  regarded 
as  the  prime  factor  in  robbing  the  soil  of  its  moisture. 

"  (3)  Anything  that  breaks  the  force  of  the  wind  may  make  the  difference  between 
success  and  failure  in  growing  crops  by  lessening  the  evaporation. 

"  (4)  Evaporation  from  the  soil  may  be  largely  prevented  by  the  use  of  a  mulch  on 
the  surface. 

"  (5)  The  use  of  a  mulch  may  sometimes  increase  the  amount  of  water  in  the  upper 
1  foot  of  soil  on  1  acre  by  1,700  bbls.,  and  it  probably  exerts  as  much  influence  ou 
the  several  upper  feet  of  soil.  As  the  roots  of  corn  and  most  other  vigorous  plants 
penetrate  several  feet  into  the  soil,  the  increase  due  to  a  covering  of  mulch  must  be 
considerable. 

**  (6)  It  will  be  found  that  a  circular  plat  of  land  6  feet  in  diameter  that  is  mulched 
may  have  the  water  it  contains  increased  in  a  period  of  drought  by  8  gallons  in  the 
upper  2  feet  of  soil.     This  indicates  the  great  value  of  a  mulch  around  street  trees. 

"(7)  The  use  of  a  mulch  ou  many  garden  crops  will  often  make  the  difference 
between  success  and  failure." 

Investigations  on  nitrification,  E.  Godlewski  {Anzieg.  Akod. 
KraMu,  Dec,  1892;  abs.  in  Centhl.  agr.  Chem.,  22  {1893),  No.  12, 
pp.  848-851,  and  in  Jour.  Assoc.  Anc.  Elev.  Gemhloux,  4  {1894),  No.  8, 
pp.  269,  270). — Experiments  to  determine  whether  the  organisms  of 
fermentation  derive  their  carbon  from  mineral  substances,  as  claimed 
by  Winogradsky,  or  are  dependent  upon  the  volatile  organic  sub- 
stances of  the  air  absorbed  by  the  nutrient  solution,  as  suggested  by 
Elfving,  are  reported  in  detail.     The  conclusions  reached  are  that — 

(1)  It  is  very  imj^robable  that  the  nitromonas  derive  their  carbon 
from  the  organic  substances  of  the  air. 

(2)  Nitromonas  placed  in  a  pure  mineral  solution  are  not  able  to 
assimilate  the  carbon  of  magiiesinm  carbonate. 

(3)  It  is  very  probable  that  these  organisms  find  the  carbon  which 
they  need  in  the  free  carbonic  acid  or  in  the  carbonic  acid  of  bicarbon- 
ates. 

These  investigations  also  confirm  the  opinion  widely  entertained 
that  free  nitrogen  is  formed  during  nitrification. 

The  author  suggests  that  the  nitromonas  find  in  the  oxidation  of 
ammonia  a  source  of  energy  sufficient  to  enable  them  to  accomijlish  the 
dissociation  of  carbonic  acid. 

Methods  of  soil  analysis,  F.  H.  Werenskiold  {Bpt.  Chem. 
Control  Sta.  Christiania,  1893,  pp.  21, 30). — The  solution  is  prepared  by 
digesting  150  gm.  of  fine  soil  with  500  cc.  of  10  per  cent  HOI  in  the 
cold  for  48  hours  with  frequent  shaking  (carbonates  that  may  be  pres- 
ent are  previously  saturated  with  HCl).  The  solution  is  filtered  through 
a  dry  filter. 

Determination  of  lime. — Lime  is  determined  in  the  filtrate  in  the  fol- 
lowing manner:  50  cc.  (corresponding  to  15  gm.  of  soil)  are  boiled  in  a 
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100  cc.  flask  with  a  little  KCIO3,  nearly  neutralized  with  ammonia,  and 
tlien  boilotl  with  sodium  acetate,  which  will  precipitate  the  greater  por- 
tion of  tlie  iroiT,  silica,  and  phosphoric  acid.  Tlie  solution  is  cooled 
rapidly,  made  up  to  100  cc,  and  passed  through  a  dry  filter;  50  cc.  (cor- 
responding to  7.5  gm.  of  the  original  sample)  is  strongly  acidified  with 
acetic  acid  and  the  lime  is  precipitated  by  ammonium  oxalate  with 
heating.  The  jirecipitate  is  washed,  dried,  ignited  in  a  platinum  cru- 
cible over  a  blast  lamj)  for  about  10  minutes,  dissolved  in  a  measured 
quantity  of  dilute  HCI  of  known  strength,  and  titrated  with  a  baryta 
solution.  The  solution  must  be  previously  filtered  if  turbid  or  colored 
from  undissolved  oxide  of  irou  or  manganese. 

Determination  of  potash  and  phosphoric  acid. — One  hundred  cubic  cen- 
timeters of  the  filtrate  is  measured  into  a  200  cc.  tlask  and  oxidized  with 
25  to  30  cc.  of  a  saturated  bromin  solution  (the  oxidation  is  often  incom- 
plete). Tbe  solution  is  then  boiled  until  tlie  bromin  is  driven  off,  pre- 
cipitated with  ammonia  and  carbonate  and  oxalate  of  ammonia,  cooled, 
filled  to  mark,  and  filtered.  Fifty  cubic  centimeters  of  the  filtrate  is 
evaporated  to  dryness,  first  on  a  water  bath,  then  in  an  air  bath;  the 
ammonia  salts  are  careftdly  volatilized  and  about  1  cc.  of  a  saturated 
oxalic  acid  solution  is  added  to  the  residue,  again  evaporated,  and  care- 
fully ignited.  Organic  matter  is  destroyed  by  this  method,  and  salts 
of  heavy  metals  changed  into  carbonates.  Tbe  alkalies  are  then  dis- 
solved in  boiling  water,  a  little  HCI  added,  and  the  potash  determined 
in  the  usual  manner. 

The  precipitate  formed  by  the  addition  of  ammonia  and  carbonate 
and  oxalate  of  ammonia  is  transferred  to  a  filter,  washed  with  a  little 
boilingwater  to  remove  the  greater  portion  of  the  ammonia  salts,  boiled 
with  concentrated  H2SO4  (silica  precipitated),  made  up  to  100  cc.  in  a 
graduated  flask  and  filtered.  The  phosphoric  acid  is  determined  in 
the  usual  way  in  500  cc.  of  the  filtrate  (corresponding  to  15  gm.  of  the 
sample). — f.  w.  woll. 

Soil  temperatures.  R.  D.  Newton  {New  Yorh  State  Sta.Rpt.  lS92,pp.717-7S3).—A. 
tabulated  record  for  1892  of  tri-daily  readings  of  soil  thermometers  at  depths  of  from 
1  to  18  iu.is  given. 

Soil  temperatures,  B.  C.  Buffum  {Wyoming  Sta.  Bid.  17,  p. 42). — A  table  shows 
the  weekly  means  of  observatious  at  depths  of  from  3  to  72  in.  at  Laramie,  Wyo., 
during  the  year  1893. 

Researches  on  the  behavior  of  soils  toward  -water,  A.  Peiffeu  {Ilev.  Agron., 
3  {1894),  Xo.  l,pp.  9-14).-— A.  brief  resume?  of  the  work  of  WoUny  ou  the  absorption, 
percolation,  and  evaporation  of  soil  water;  of  A.  Miiller  ou  the  effect  of  fro.st;  and 
of  R.  Sachsse,  A.  Becker,  and  T.  Sobluaiug  on  the  effect  of  tlie  flocculation  of  clay  by 
lime  on  the  movement  of  soil  water. 

A  preliminary  examination  of  certain  soils  of  the  arrondissement  of  Beziers, 
H.  Lagatu  and  L.  Semichon. — A  65-page  pamjthlet  reporting  results  of  mechanical 
and  chemical  analyses,  with  description  of  samples  of  44  samples  of  soils  with  corre- 
sponding subsoils  made  at  the  National  School  of  Agricultuie  of  Montpellier. 

Agricultural  charts  of  the  canton  of  Ferte-sous-Jouarre,  Gatelueu  {Compt. 
Bend.,  118  {1894),  No.  21,  pp.  1167-1170).— A  brief  discussiou  of  the  practical  value  of 
this  chart,  which  ia  based  upon  a  careful  agricultural  survey  and  shows  the  area  and 
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<;eolo(;ic!il  oriniii  of  the  soils  of  this  locality,  their  cLoiuical  and  physical  character, 
and  the  fertilizers  needed. 

Concerning  nitrification,  G.  Tolo:mki  (Staz.  Sper.  Ar/r.  IlaL,  26  (1894),  No.  3,  j)}). 
24G-2G3). — A  review  of  the  suhject  and  a  record  of  the  author's  experiments  and 
oltservations  on  the  conditions  under  which  nitrification  occurs. 

On  the  utilization  of  marshes,  U.  Sverdkup  (T((/«Av.  norske  Landhr.,  1  (1894),  i)p. 
l.'>5-170). 

The  valuation  of  arable  soils  on  a  scientific  statistical  basis,  G.  TiiOMS  (Jour. 
Landw.,  42(1894),  A'o.  l,pp.  1-31,  fig.  1,  d(jm.  i).— This  is  substantially  a  reprint  of 
an  article  published  in  MiU.  kaiserl.  livldnd.  gemelniitz  okon.  Sac,  1893,  No.  IS,  and 
already  abstracted  (E.  S.  R.,  5,  p.  418). 
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Leather  refuse,  its  value  in  agriculture,  J.  B.  Ltndsey  {Agricul- 
tural tScience,  8  (ISOJ),  Ko.  2,  pp.  49-61;  No.  3,  pp.  98-108).— The  author 
reviews  methods  which  have  been  employed  to  render  the  nitrogen  of 
leather  available  to  growing-  plants ;  pot,  plat,  and  field  experiments  with 
leather  waste  as  a  fertilizer  for  different  crops;  and  work  on  artificial 
digestion  and  nitrification  of  leather.  He  then  reports  the  results  of 
experiments  by  himself  on  the  method  (proposed  by  Dabney)  of  detecting 
leather  in  fertilizers  by  means  of  a  phosphoric  acid  solution  of  phosphate 
of  iron;  on  the  digestibility  in  pepsin  and  pancreas  solutions  of  raw 
leather  and  leather  which  had  been  heated  with  water  in  a  pressure 
bottle  at  110°  C.  for  0  hours,  as  compared  with  that  of  tankage  and  dried 
blood;  and  in  treating  leather  with  different  amounts  and  strengths  of 
sulphuric  acid  and  drying  with  bone  ash  or  floats,  tests  being  made  in 
the  resulting  product  for  tannic  acid. 

"The  results  of  the  combined  experiments  in  the  field  and  in  pots,  together  with 
artificial  digestion  experiments  and  nitrification  experiments,  indicate  that  leather, 
either  raw,  roasted,  or  steamed,  is  a  very  slow  acting  form  of  nitrogen  as  a  source  of 
plant  food.  .  .  .  Carefully  conducted  experiments  by  Wagner  give  it  a  relative 
value  of  20,  nitrate  of  soda  being  equal  to  100.  From  the  mass  of  evidence  at  our 
command  it  would  seem  that  this  figure  about  expresses  its  relative  worth  as  a  direct 
source  of  plant  food.  ... 

"Artificial  digestion  experiments  show  that  the  nitrogen  in  either  untreated, 
steamed,  or  ro.'isted  leather  after  being  acted  upon  by  sulphuric  acid  has  a  digesti- 
bility of  70  per  cent.  If  pot  and  field  experiments  corroborate  the  digestion  experi- 
ments, it  would  make  plain  that  the  nitrogen  in  leather  after  being  thus  treated 
Avonld  l)e  as  available  :is  a  source  of  plant  food  as  the  nitrogen  in  the  average  fish, 
blood, etc. 

"  Wliether  it  would  be  practicable  from  au  economical  standpoint  to  thus  utilize 
the  leather  waste  is  of  course  another  question  which  must  be  answered  by  practical 
experiments.  .  .  . 

"The  various  experiuients  made  would  indicate  that  leather,  sulphuric  acid,  water, 
and  floats  should  be  mixed  in  about  the  following  relative  proportions: 
2,000  lbs.  50"  B.  sulphuric  acid. 
GOO  lbs.  ground  leather. 
800  lbs.  water. 
2.700  lbs.  floats. 
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"The resulting  mixture,  when  in  fairly  dry  condition,  wonld  weigh  approximately 
5,000  lbs.,  shrinking  about  18  to  20  per  cent.  It  would  have  approximately  the  fol- 
hjwing  composition: 

Per  cent. 

Moisture 1 18.00 

Available  phosphoric  acid 8.50 

Insoluble  phosphoric  acid 2. 00 

Total  phosporic  acid 10. 50 

Total  nitrogen 0.  90 

"Two  thousand  pounds  of  sulphuric  acid  will  not  take  up  more  than  600  lbs.  of 
leather  and  render  the  leather  70  per  cent  digestible." 

Cooperative  fertilizer  experiments  in  Norway  in  1892,  F.  H. 

Werenskiold  {N'orsJc  Landmandshlad,  13  {lS9i),  pp,  97-99). — The 
experiments  were  conducted  uuder  tlie  auspices  of  the  SmAleneue 
County  Agricultural  Society,  and  the  analytical  work  was  done  by  the 
Chemical  Control  Station  at  Christiauia.  Seven  farmers  rei)orted  results 
during  1892.  Barley  was  in  all  cases  grown  on  3  experimental  plats. 
Of  these,  plats  1  and  2  received  Thomas  slag  j)hosphate  and  superphos- 
l)hate,  respectively,  while  plat  3  received  no  phosphoric  acid.  The 
quantities  of  fertilizers  applied  and  size  of  plats  are  not  given  in  the 
report.  The  average  composition  of  the  ash  of  the  grain  and  straw 
produced  was  as  follows : 

Composition  of  asli.  of  grain  and  straw  from  differently  treated  plats. 


Plat  1,  Tliomas  slag 

Plat  2,  supex'pliospliate. 
I'lat  H,  uo  phosphale  ... 


Grain. 


Nitrogen. 


Per  cent. 
1.72 
1.69 
1.80 


Pbos- 

phoric 

acid. 


Percent. 
0.98 
0.92 
0.92 


Potash. 


Percent. 
0.63 
0.60 
0.58 


Straw . 


Nitrogen 


Per  cent. 
0.45 
0.48 
0.60 


Phos- 

plioric 

acid. 


Per  cent. 
0.22 
0.22 
0.23 


Potash. 


Percent. 
1.59 
1.51 
1.47 


The  following  average  yield  of  grain  and  straw  were  obtained: 
Average  yields  of  grain  and  straw. 


Grain. 

straw. 

Platl 

Kg. 

8;?.  7 

79.7 

oa.i 

luj. 
144. 1 

Plat  2  

138.0 

Plats 

114.2 

The  average  increase  in  yield  per  ar  (=  one  fourth  acre)  with  fertili- 
zers on  plats  1  and  2  over  plat  3  was  61.8  kg.  of  grain  and  89.7  of  straw 
with  Thomas  slag  phosphate,  and  49.8  kg.  of  grain  and  73.2  of  straw 
with  superjihosphate. — F.  w.  woll. 

Commercial  fertilizers,  P.  Collier  and  L.  L.  Van  Slyke 
{Neio  York  State  Sta.  Rpt.  1892,  pp.  209-221,  4.95-5^9).— Remarks  on 
the  conduct  of  the  fertilizer  control,  the  text  of  the  State  fertihzer  law, 
a  schedule  of  trade  values  for  1892  and  1893  and  notes  on  valuation, 
statistics  of  the  fertilizer  trade  in  New  York,  and  tabulated  analyses 
of  247  brands  of  fertilizers  examined  during  the  year. 
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Of  the  247  brands  analyzed  32  were  accompanied  by  guaranties  of 
definite  amounts  of  eacli  of  tlie  fertilizing-  constituents,  wbile  in  case 
of  215  brands  the  inaxinium  and  minimum  amounts  were  guaranteed. 

"In  the  32  samples  in  wMcli  a  definite  amount  of  each  constituent  was  guaranteed 
the  average  quantity  guaranteed  and  found  was  as  follows: 

Constituents  guaranteed  and  found  in  commercial  fertUizem. 


Kitrogen. 

Available 

phosphoric 

acid. 

Potash. 

Per  cent. 
2.785 
3.171 

Per  cent. 
8.638 
9.450 

Per  cent. 
5.040 

5. 373 

"  Or  an  excess  of  13.9  per  cent  of  nitrogen,  of  9.4  of  available  phosphoric  acid,  and 
of  6.7  of  iiotash  over  the  guaranteed  amonnt.   .  .  . 

"  Of  the  215  samples  where  minimum  and  maximum  amounts  were  given  as  guar- 
anteed, the  average  results  are  as  follows: 

Minimum  and  maximum  constituents  guaranteed  and  amount  found  in  commercial  fer- 
tilisers. 


Nitrogen. 


Availahlo 

phosplioric 

acid. 


Potash. 


^lininiuni  guarantpcd 
Maximuni  guarautced 
Pound 


Per  cent. 
1.984 
2.  960 
2.251 


Per  cent. 

8.446 

10.  600 

9.339 


Per  cent. 
3.044 
3.980 
3.371 


"Or  iin  excess  of  13.4  per  cent  of  nitrogen,  of  10.6  of  available  phosphoric  acid, 
and  of  10.7  of  potash  over  the  minimum  amonnt  guaranteed;  while  the  maximum 
amounts  guaranteed  were  19.6  per  cent  of  nitrogen,  13.5  of  available  phosphoric 
acid,  and  18  of  potasii  greater  than  the  actual  amounts  of  each  of  these  constitu- 
ents found  to  be  present." 

Eeplies  to  circulars  of  inquiry  sent  out  during  1891  and  1892  to  fer- 
tilizer manufacturers  doing  business  in  the  State  show  the  aggregate 
sales  in  the  State  in  1892  to  have  been  92,020  tons. 

Fertilizer  inspection  and  analysis  in  Vermont,  J.  L.  Hills  and 
B.  O.  White  {Vermont  Sta.BiU.41,  pp.16). — This  includes  the  sched- 
ule of  trade  values  of  fertilizing  ingredients  for  1893  and  1894;  notes  on 
valuation;  tabulated  analyses  and  valuations  of  79  samples  of  fertiliz- 
ing materials,  including  various  factory-mixed  fertilizers,  wood  ashes, 
muck,  and  tankage;  a  comparison  of  the  values  of  fertilizers  licensed 
in  1893  and  1894,  and  a  review  of  10  years  of  fertilizer  insi^ection  in 
Vermont. 

"  The  comparison  of  the  average  composition  of  the  fertilizers  sold  in  the  State  this 
year  with  those  of  the  past  10  years  shows  that  the  1894  goods  are  of  poorer  quality 
than  any  sold  during  this  time.  The  average  selling  price  is  lower  than  ever  before, 
being  85  cts.  less  than  last  year,  but  the  average  valuation  is  $1.62  less  than  in  1893, 
based  on  the  same  (1894)  trade  values.     . 

"  Since  1885  over  90  different  brands  of  fertilizers  have  been  sold  in  Vermont.  Sell- 
ing prices  have  dropped  17  per  cent  and  valuations  20.  The  percentage  of  cost  over 
valuation  was  least  in  1889  and  is  most  now.     Owing  to  the  lower  prices  of  nitro- 
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gen  and  phosphoric  acid  the  buyer  does  not  pay  as  much  now  for  plant  food  as  10 
years  ago,  yet  he  pays  more  than  at  any  time  during  the  past  6  years." 

Experimeuts  ill  green  nianiiring  at  Alnarp  (S-wedeii),  1893  (Tichkr.  Landtmiin, 
15  (1S94),  2}p.  245,  246). 

Green  manuring  vs.  stable  manure,  P.  Wagxer  (Brannsohw.  landw.  Zig.,  Q2 
{1894),  No.  ^'0,2>p.  SO,  90;  No.  21,  pp.  93,  94.) — A  controversial  article  on  the  value  of  the 
nitrogen  in  chemical  I'ertilizcrs,  in  green  manures,  and  instable  manure. 

The  use  and  value  of  poudrette,  J.  H.  Vogel  (Deut.  landw.  Presse,  21  (1SD4), 
No.  44,  pp.  434,  435.) — A  popular  paper  on  the  fertilizing  value  of  poudrette  and  the 
couditions  under  which  its  use  is  advantageous. 

The  value  of  peat  for  cleaning  and  disinfection,  L.  F.  Nilson  (Tidshr. 
Lavdtman,  15  {1S94),  i)p.  311-315,  329-333,  347-351). 

Phosphoric  acid  from  different  sources,  Maercker  ( Westpreuss.  landw.  Mitt.; 
als.  in  I'Uhling's  landw.  Ztg.,  43  {1S94),  No.  10,  pp.  317-321).— The  agricultural  value 
of  phosphoric  acid  in  Thomas  slag,  superphosphate,  bone  meal,  prepared  phosphate 
meal,  and  floats,  as  determined  by  experiments. 

Phosphatic  fertilizers,  Maizieres  {U Engrais,  9  {1S94),  No.  21,  pp.  492,  493). 

Determination  of  the  value  of  commercial  potash,  O.  Bernheimer  {Chem.  Ztg., 
IS  {1894),  No.  40, pp.  742,  743). 

Potash  and  soda  for  crops,  P.  Collier  {Cultivator  and  Country  Gentleman,  1S94, 
Mag  31). 

Potash  and  soda,  W.  F.  Massey  {Southern  Planter,  1894,  June). 

Contributions  from  Alnarp  laboratory  (S'wedeii) :  I,  fertilizers  and  amend- 
ments {Tidslr.Landtmdn,  15  {1894),  pp.  227-232). 

Fertilizer  inspection  and  analysis  in  North  Carolina,  H.  B.  Battle  {N^orth  Car- 
olina Sla.  Special  Bui.  21,  pj).  2). — Tabulated  analyses  and  valuations  of  15  brands  of 
fertilizers. 

Commercial  fertilizers,  H.  A.  Huston  {Special  Bui.  Purdue  University,  Mag,  1894, 
pp.  11). — Statistics  are  given  of  the  fertilizer  trade  in  Indiana  in  1893,  with  com- 
ments on  changes  in  the  character  of  the  fertilizers  sold  in  the  State,  data  relating 
to  amount  of  plant  food  removed  from  the  soil  in  different  farm  crops,  illustrations 
of  the  returns  that  can  be  secured  from  the  use  of  fertilizers,  notes  on  valuation 
and  on  the  conduct  of  the  State  fertilizer*  control,  and  tabulated  analyses  of  247 
brands  of  fertilizers  legally  on  sale  in  Indiana,  May,  1894. 

FIELD  CROPS. 

The  culture  of  barley  for  malting  purposes,  H.  Scn.jERNrNa 
( UgesTcr.  Landmiind,  39  {1894),  pp.  146, 147), — The  aiitlior,  wlio  is  director 
of  tlie  Vy  Garlsberg  chemical  laboratory  at  Copenhagen,  takesissue  with 
Sonne  in  his  conclusions  drawn  from  the  culture  experiments  with  bar- 
ley conducted  by  the  Danish  Agricultural  Society  (B.  S.  E.,  5,  p.  716). 
Looking  at  the  qitestion  from  the  brewer's  standpoint,  he  says  there 
are  only  two  factors  to  be  considered  in  judging  the  malting  properties 
of  a  sample  of  barley,  viz,  its  purity  and  its  power  of  germination. 
Under  the  former,  color  is  to  be  noted,  but  is  not  of  prime  importance. 
By  far  the  most  important  factor  for  the  malting  is  the  germination. 
If  this  is  perfect  the  first  condition  of  a  good  product  and  a  good  yield' 
is  at  hand. 

The  total  nitrogen  content  and  the  mealiness  can  not,  on  the  other 
hand,  be  deemed  of  importance  in  considering  this  question.  The 
nitrogen  in  barley  is  present  in  various  organic  combinations  of  dif- 
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feieiit  ])ioi)erties,  the  relative  proportions  of  wliicli  are  almost  unknown 
tons.  \i  is  iiioie  a  question  of  the  composition  of  the  nitrogenous 
comi)OuiHls  than  of  the  (juautities  of  these  present.  In  14  samples  of 
malt  it  was  found  that  from  28  to  40  per  cent  of  the  total  nitrogen  of 
the  barley  went  into  the  wort.  The  nitrogen  content  of  the  latter 
depends  less  on  the  quantity  of  nitrogen  in  the  barley  than  on  the 
process  of  malting  practiced. 

The  yield  of  extract  decreases  as  the  nitrogen  content  of  the  barley 
increases,  viz,  about  2  per  cent  for  every  3  per  cent  of  protein  con- 
tained in  the  barley.  The  author  states  that  this  has  an  influence  only 
on  the  market  value  of  the  bai?ley  and  not  on  its  value  for  malting  pur- 
poses. He  considers  the  mealiness  of  the  barley  of  no  importance  in 
judging  its  malting  value,  and  quotes  Prof.  Gronlund  {Tidsskr.  Lan- 
dokon.,  1882,  p.  654),  whose  investigations  show  that  even  a  very  hard 
barley  may  be  changed  almost  entirely  to  a  soft  barley  during  the  ger- 
mination by  the  action  of  water  for  an  extended  period.  These  results 
were  confirmed  by  Nielsen  (  Ugeskr.  Landmlind,  1883). — F.  w.  woll. 

Experiments  with  different  phosphates  on  red  clover,  E.  von 
LiEBENBERG  {Mitt.  Ycr.  F'ord.  landw.  Versuchs.  Oesterr.,  1893,  No.  8, 
pt.  II,  pp.  151-153). — It  is  generally  accepted  as  a  fiict  that  leguminous 
plants  respond  to  applications  of  phosphoric  acid  and  potash,  but  do 
not  require  applications  of  nitrogen,  and  it  is  a  common  practice  to 
depend  upon  the  excess  of  phosphoric  acid  in  the  fertilizer  applied  to 
'the  cereal  croj)  in  which  clover  is  usually  sown  to  supply  the  following 
crop  of  clover  with  this  element. 

The  observation  of  the  author  that  manuring  of  cereals  with  phos- 
])horic  acid  and  potash  on  the  soils  used  often  jiroved  uni^rofitable,  and 
doubt  as  to  the  extent  of  the  after  action  of  phosphoric  acid  applied  to 
previous  crops,  led  to  the  institution  of  experiments  to  determine  whether 
direct  manuring  of  clover  with  phosphoric  acid  is  economical  and 
whether  the  cheaper  insoluble  phosphates  might  not  be  substituted  for 
the  expensive  superphosphates  for  this  purpose.  Ground  Thomas  slag, 
steamed  bone  meal,  Eedonda  phospha-te,  bone  ash,  and  spodium  super- 
phosphate were  applied  November  5  at  rates  of  60  and  120  kg.  per 
hectare  to  clover  seeded  in  rye  on  triplicate  plats  (containing  IGO  sq. 
m.)  of  soil  of  known  composition,  4  plats  remaining  unmanured. 

The  tabulated  yields  of  hay  at  2  cuttings  show  that  spodium  super- 
phosphate was  the  only  manure  which  increased  the  yield,  and  that  the 
use  of  this  fertilizer  was  profitable.  The  plats  receiving  the  crude  phos- 
phates actually  gave  a  lower  yield  than  those  receiving  no  fertilizer. 

The  results  with  the  superphosphate  seemed  to  be  due  to  the  more 
complete  diffusion  of  the  phosphoric  acid  of  this  material  in  the  soil. 
With  the  crude  phosphates,  on  the  other  hand,  the  small  amount  of 
phosphoric  acid  which  became  available  remained  in  the  surface  layer 
of  the  soil  and  was  exhausted  by  tlie  clover  in  its  earlier  stages  of 
growth,  but  when  the  plant  developed  and  its  roots  spread  out  in  the 
lower  layers  of  the  soil  it  suffered  from  a  deticiency  of  phosphoric  acid. 
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Another  point  of  special  interest  observed  in  these  experiments  was 
that  applications  of  phosphoric  acid  were  beneficial  to  clover  on  soil 
which  was  not  actually  poor  ia  phosphoric  acid  and  on  which  cereals  do 
not  generally  respond  to  applications  of  this  element  of  plant  food. 

Field  experiments  with  corn,  1893,  G.  E.  Morkow  and  F.  D. 
Gardner  {Illinois  Sta.  Bui.  31,  pp.  333-360). 

Synopsis. — Accouuts  are  given  of  experiments  in  the  following  lines:  (1)  Test  of 
varieties,  (2)  time  of  planting,  (3)  depth  of  planting,  (4)  thickness  of  jilanting, 
(5)  planting  in  hills  and  drills,  (6)  frequency  and  depth  of  cultivation,  (7)  root- 
liruniug,  (8)  continuous  cropping  rs.  a  rotation  of  crops,  (9)  time  of  harvesting, 
and  (10)  cross  fertilization.  The  results  of  these  and  previous  experiments  at 
the  station  favor  (1)  medium  maturing  varieties  with  ears  above  the  average  in 
size,  (2)  planting  from  May  10  to  15,  (3)  shallow  planting,  (4)  planting  from 
about  12,000  to  24,000  kernels  per  acre,  (5)  either  hills  or  drills,  (6)  only  enough 
cultivation  to  keep  the  soil  free  from  weeds  and  surface  well  stirred,  (7)  the 
avoidance  of  root-pruning,  (8)  rotation  of  crops,  (9)  late  harvesting,  and  (10) 
cross  breeding  to  increase  yield. 

The  experiments  in  1893  were  in  continuation  of  those  reported  in 
Bulletin  25  of  the  station  (E.  S.  R.,  4,  p.  409).  As  in  previous  years, 
the  experiments  were  conducted  on  dark-colored,  fertile  prairie  soil 
about  18  in.  dee]),  with  a  yellow  clay  subsoil.  As  a  rule,  there  were 
4  plants  in  hills  3|  feet  apart  each  way.  For  the  3  months  beginning 
June  11  the  rainfall  was  only  0,94  in.  The  temijerature  during  all  the 
growing  season  was  somewhat  below  the  average. 

Varieties  (pp.  337-351). — The  test  of  varieties  occupied  119  plats." 
The  results  are  given  as  heretofore  in  detail  in  tables,  summaries,  and 
general  notes.  Mixtures  of  2  and  4  varieties  in  4  out  of  5  cases  gave 
larger  yields  than  the  single  varieties,  a  result  directly  opposed  to  that 
secured  in  1892.  "  No  variety  has  been  shown  to  be  greatly  superior 
to  the  others,  nor  has  it  been  shown  that  the  yield  depends  upon  either 
the  color  of  the  kernel  or  on  the  exact  shape  of  either  the  ear  or 
kernel." 

Time  of  planting  (pp.  351-353). — Burr  White  was  planted  at  intervals 
of  a  week  from  May  0  to  June  17.  The  largest  yield  was  from  plant- 
ing May  13,  closely  followed  by  the  planting  of  May  6.  "  Taking  the 
average  of  6  years,  the  largest  yield  was  from  planting  May  11  to  16, 
with  but  little  decrease  in  yield  from  planting  anytime  from  April  27 
to  May  23." 

Depth  of  planting  (p.  353). — The  results  of  planting  corn  at  depths  of 
from  1  to  7  in.  during  5  years  are  tabulated.  The  yields  decreased  as 
the  depth  of  planting  increased. 

Thickness  of  planting  {i^p.  353-355). — Tabulated  data  are  given  for 
experiments,  iu  which  from  1  to  4  kernels  were  planted  in  hills  from  3  to 
coin,  apart.  "The  result  of  all  trials  at  the  station  clearly  indicates 
that  in  average  seasons,  in  central  Illinois  at  least,  a  lessened  yield 
may  be  expected  if  the  number  of  stalks  is  less  than  3  in  a  hill." 
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Hills  VS.  drills  (p.  355). — Notes  and  tabulated  data  are  given  for  an 
experiment  occupying  10  plats.  "In  no  year  out  of  the  6  was  any 
material  difference  shown  in  the  yield  of  corn,  whether  planted  in  hills 
or  drills,  where  equal  numbers  of  kernels  were  planted." 

Frequency  and  depth  of  cultivation  (pp.  355,  356). — Ordinary  and  fre- 
quent cultivation  at  different  depths  were  compared  with  mere  removal 
of  the  weeds  on  11  plats.  Taking  the  average  of  5  years,  shallow  cul- 
tivation produced  5.9  bus,  per  acre  more  than  deep,  and  scraping  the 
surface  2.7  bus.  more  than  deep  cultivation. 

Boot-pruning  (p.  357). — In  1893  alternate  rows  of  corn  were  root- 
pruned  and  yielded  78.8  bus.  per  acre  5  the  rows  not  root-pruned  yielded 
100.3  bus.  per  acre. 

Continuous  corn  cropping  contrasted,  with  rotation  of  crops  (pp.  357, 
358). — Tabulated  data  give  the  results  secured  during  the  last  6  years 
on  half-acre  plats  which  had  been  under  test  for  18  years.  On  3  plats 
corn  was  grown  continuously,  and  on  1  corn  and  oats,  without  manure, 
alternated.  On  6  unfertilized  plats  corn  was  grown  for  2  successive  years 
in  a  6  years'  rotation,  consisting  of  corn,  oats,  and  clover.  On  1  of  the 
plats,  continuously  in  corn,  barnyard  manure  was  applied  annually  at  the 
rate  of  24  two  horse  wagon  loads  per  acre;  on  another  plat  different  com- 
mercial fertilizers  were  used,  and  still  another  was  unfertilized.  As 
the  average  of  the  yields  for  the  last  6  years  the  plats  manured  with 
barnyard  manure  yielded  more  than  the  rotation  plats  without  manure; 
but  in  the  dry  seasons  of  1887  and  1893  the  rotation  plats  yielded  more 
than  the  plat  with  barnyard  manure.  "The  yields  from  the  plat  to 
which  no  fertilizers  were  applied  have  practically  equaled  those  from 
that  to  which  commercial  manures  have  been  applied ;  but  they  fell 
far  short  of  those  from  the  rotation  plats,  and  seemed  below  those  from 
the  plat  on  which  the  corn  was  grown  in  rotation  with  oats." 

Time  of  harvesting  (pp.  358,  359). — Corn  cut  early  with  the  ears 
mostly  in  the  roasting-ear  stage  and  the  husks  and  leaves  green  yielded 
2,521  lbs.  of  corn  per  acre;  harvested  when  most  of  the  ears  were 
glazed  and  when  a  few  husks  and  leaves  were  becoming  dvy  the  yield 
was  3,232  lbs.  Late  harvesting  when  the  corn  was  fully  ripe  resulted 
in  a  yield  of  3,874  lbs.  Both  early  and  late  harvesting  gave  a  larger 
yield  of  stover  than  harvesting  at  an  intermediate  date. 

Gross  fertilization  (pp.  359,  3G0). — Three  plats  were  planted  with  corn 
from  self-fertilized  ears  and  3  others  with  corn  resulting  from  cross 
fertilization  between  different  stalks  of  the  same  variety.  "In  every 
instance  the  cross-fertilized  ear  produced  the  largest  yield  and  the 
stalks  were  visibly  larger,"  but  the  self-fertilized  ears  were  more  uni- 
form in  character. 

Four  plats  were  planted  with  four  cross-bred  ears  each,  the  result  of 
crossing  2  varieties.  In  3  out  of  four  cases  the  yield  from  the  cross 
was  greater  than  the  average  yield  of  the  parent  varieties,  the  average 
dilfercnce  being  2.3  bus.  x^er  acre  in  favor  of  the  crosses. 
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Rate  of  growth  and  chemical  composition  of  the  com  plant, 

E.  H.  FAKRiNGrTON  {Illinois  Sta.  Bid.  31,  pp.  3G1-381). 

Sii)iopsis. — Tabulated  data  giving  the  height  of  plants,  weight  of  dry  matter,  and 
uieteoiological  conditions  for  each  week  of  the  growing  season  for  the  years  1889, 
1890, 1891,  and  1892.  The  composition  of  the  green  plant  for  each  week  of  the 
growing  season  of  1892  is  given  in  tables  and  general  notes.  The  data  show 
that  the  increase  in  dry  matter  continued  about  4  weeks  after  the  plant  had 
reached  its  maximum  height.  An  experiment  in  germinating  corn  seeds  showed 
that  the  loss  of  dry  matter  during  germination  was  considerable. 

1b  these  experiments  the  following  varieties  of  corn  were  used:  In 
1889,  Edmunds,  planted  May  4 5  in  1890,  Burr  White,  planted  May  5; 
in  1891,  Leamiug,  planted  May  9;  in  1892,  Burr  White,  planted  June 
3.  From  6  to  226  stalks  were  measured  each  week,  and  3  samples,  each 
consisting  of  3  plants,  were  analyzed  weekly.  The  average  percentage 
of  the  total  height  and  dry  matter  made  each  week  after  the  time  when 
the  plants  were  1  foot  high  was  as  follows,  the  figures  being  the  aver- 
age results  for  4  years: 

Percentage  of  groivth  in  height  and  increase  in  dry  matter,  1889-92. 


Week. 

Growth 
iu  height. 

Increase  in 
dry  matter. 

Week. 

Growth 
in  height. 

Increase  in 
dry  matter. 

riist 

Per  cent. 

11.6 

8.3 

11.3 

14 

20.3 
12 
12.7 

1 
Per  cent.   ) 

Eighth  

Ninth 

Per  cent. 
8.2 

Per  cent. 
10 

0.6 
2 

3.2 

6.2 

13.5 

10.3 

11  2 

Tliinl 

Tenth i 

•1  3 

J'oiirth 

\l 

ril'th         

Twelfth ' 

7 

Sixth         

Tliirtecntli 

8  4 

8  6 

The  proportionate  growth  for  corresponding  weeks  in  1889,  1890, 
and  1891  was  quite  uniform.  In  1892,  when  the  corn  was  planted  late, 
a  greater  percentage  of  the  growth  was  made  later  in  the  season  than 
in  the  other  years. 

"The  higher  the  temperature  the  better  the  corn  growth,  and  according  to  the 
observations  made  heat  seemed  to  be  more  beneficial  than  rain.  The  most  rapid 
growth  in  height  was  made  when  the  corn  was  between  3  and  6  ft.  tall.  It  grew  2 
ft.  per  week  for  2  weeks  in  succession  the  last  of  June,  1890.  The  excessive  rain  of 
April,  May,  and  June,  1892,  prevented  the  same  growth  of  corn  as  in  the  previous 
years  during  these  months,  but  about  3  in.  in  height  per  day  was  made  in  the  last 
week  in  July,  1892.  The  table  shows  that  in  the  first  3  years  the  corn  reached  its 
maximum  height  8  weeks  after  it  was  1  ft.  high,  but  in  1892  it  kept  on  increasing  in 
height  for  10  weeks  from  this  time. 

"No  uniform  relation  between  growth  of  plant  and  meteorological  conditions  can 
be  (Exactly  traced  from  these  figures,  which  cover  a  period  of  4  years  of  observations." 

In  1892,  when  the  corn  was  planted  about  a  month  later  than  usual, 
the  green  corn  plants  were  analyzed  each  week.  The  figures  show  that 
the  plants  attained  their  maximum  height  August  19,  their  greatest 
weight  of  water  August  20,  and  their  greatest  weight  of  dry  matter 
September  10. 

"When  a  corn  plant  has  reached  its  total  growth  in  height  it  has  attained  only 
one  half  the  weight  of  dry  substance  it  will  gain  if  left  to  grow  to  maturity.     .     . 
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"[One  hundred  pounds  of]  youiif?  corn  plants  2  ft.  high  contained  as  much  pro- 
tein and  ash  as  the  same  quantity  of  fully  ni.itur.'  corn,  although  the  young  corn 
plant  has  90  and  the  ripe  plant  only  60  per  cent  of  water.  This  does  not  hold  true 
of  the  other  constituents,  however.  The  fiber,  starch,  etc.,  in  100  lbs.  of  the  ripe 
plant  is  nearly  10  times  that  in  the  young  corn.  The  relation  between  the  nitroge- 
nous (protein)  and  carbonaceous  (fiber,  starch,  etc.)  constituents  is  as  1  to  3  in  the 
young  plant  and  as  1  to  13  in  the  ripe  corn  plaut  in  September  and  October. 

"One  hundred  lbs.  corn  2  ft.  high  contained  1.8  lbs.  ash,  2.8  lbs.  nitrogenous 
matter,  6.2  lbs.  carbonaceous,  and  89.2  lbs.  water. 

"  One  hundred  lbs.  ripe  corn  9  ft.  high  contained  1.8  lbs.  ash,  2.8  lbs.  nitrogenous 
matter,  35.4  lbs.  carbonaceous,  and  60  lbs.  water." 

Wlien  planted  in  tlie  first  half  of  May  4^  months  were  required  for 
the  corn  plant  to  reach  its  maximum  weight  of  dr}^  substance;  when 
planted  later  the  requisite  time  was  less. 

Corn  kernels  were  sprouted  in  moist  cotton,  and  when  the  root  and 
stem  each  measured  2  to  3  in.  the  plants  were  analyzed.  About  one 
fourth  of  the  dry  matter  of  the  kernel  was  l9st  in  germination.  Corn 
kernels  were  sprouted  in  the  ground,  and  when  the  plants  were  from  1 
to  4  in.  high  with  roots  about  5  in.  long  they  were  analyzed,  and  tlien 
contained  from  58  to  79  per  cent  of  the  original  dry  matter  of  the  kernels. 
Corn  plants  10  to  12  in.  high  were  analyzed  about  10  days  after  the  seed 
was  planted.  In  some  of  these  plants  the  dry  matter  was  less  than 
that  in  the  kernel  idanted. 

Experiments  with  corn,  C.  C.  Georgeson,  F.  C.  Burtis,  and  D. 
H.  Otis  {Kansas  Sta.  Bui  45,  pp.  129-149). 

Synopsis. — Experiments  on  (1)  frequency  of  cultivation,  (2)  detasseling,  (3)  ditTer- 
ent  distances  between  rows  and  in  the  diill,  (4)  butt,  middle,  and  tip  heruels 
as  seed,  (5)  methods  of  planting  and  cultivating,  and  (6)  varieties.  The  results 
for  1893  favor  (1)  cultivating  once  a  week,  (2)  not  detasseling,  (3)  planting  every 
16  in.  in  rows  4  ft.  apart,  (4)  planting  kernels  from  the  tip  of  the  ear,  (3) 
listing  and  deep  cultivation,  closely  followed  by  surface  planting  and  shallow 
culture.     Forty-eight  varieties  were  tested. 

Frequency  of  cultivation  (pp.  129-131). — This  experiment  occupied  30 
plats.    The  following  table  gives  the  average  results  for  three  years: 

Frequency  of  cnJiiration. 


Times 
cultivated 

(luring 

season  of 

1891. 


Times 
cultivated 

during 

sea3on  of 

1892. 


Times 
cultivated 

during 

season  of 

1893. 


Average 

yield  per 

acre. 


Twice  a  week... 
Once  a  weekr... 
Once  in  2  weeks 


Bushels. 
40.  .SI 
41.2!) 
40.86 


The  table  shows  that  the  best  results  were  secured  by  cultivating 
corn  once  a  week. 

Detasseling  (pp.  lo2-13S). — On  2  plats  the  tassels  were  removed  from 
alternate  rows.  (  n  2  plats  all  the  tassels  which  first  appeared  were 
pulled,  those  developing  later  being  left  entire.     Ou  2  plats  the  tassels 
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were  removed  from  alternate  stalks  iii  each  row.  Two  plats  were  not 
detasseled.  The  variety  used  was  Piasa  Queen,  a  medium  early  yellow 
eoru  planted  at  distances  of  16  in.  by  3^  ft.  On  the  plats  from  which 
the  tassels  were  removed  on  alternate  rows  the  detasseled  rows  yielded 
114.55  lbs.  of  corn,  the  rows  with  tassels  entire  185.75  lbs.  Where  only 
the  first  tassels  were  removed  the  yield  per  plat  was  329.57  lbs.  On  the 
l)lats  from  which  the  tassels  were  remov^ed  from  alternate  stalks  the 
detasseled  stalks  yielded  71.77  lbs.,  and  the  stalks  not  detasseled  151.G1 
lbs.  On  the  plats  not  detasseled  the  yield  per  plat  was  357.30  lbs. 
"Owing-  to  the  unfavorable  weather  at  the  critical  period  in  the  growth 
of  the  crop  there  was  scarcely  pollen  enough  produced  to  fertilize  the 
ears,  even  had  all  the  tassels  remained,  and  removing  them  made  the 
evil  worse."  These  results  are  opposed  to  those  secured  in  1892,  when  a 
gain  resulted  from  detasseling. 

Distance  (pp.  138-142). — An  experiment  to  determinethe  best  distance 
between  rows  and  between  plants  in  the  drill  occupied  70  plats.  The 
largest  yield  of  marketable  corn  resulted  from  planting  at  distances  of 
16  in.  by  4  ft. 

Seed  corn  from  different  parts  of  the  ear  ( pp.  143, 144). — This  experiment 
in  which  "  Dole  ninety-day  corn  "  was  used  occupied  15  plats.  In  1893, 
contrary  to  former  results,  the  kernels  from  the  tip  of  the  ear  gave  the 
largest  yield  of  corn.  Tlie  following  table  gives  the  average  yield  of 
corn  for  3  years  resulting  from  planting  the  kernels  from  the  butt,  tip, 
and  middle  of  the  ear: 

Aveivf/es  of  3  yeaiti'  trials  of  seed  corn  front,  bitti,  tip,  and  middle  of  ear. 


Nature  of  seed. 


Good  ears 
per  acre. 


Nubbius 
per  acre. 


T(.tnl 

yield  per 

acre. 


Batt  l<eriiel,s  .. 
Middle  kernels 
Tip  keruels  . . . 


Bushels. 
28. 04 
26.36 
27.19 


Bushels. 
13. 44 
12.31 
13.04 


Bushels. 
41.48 
38.67 
40.23 


Methods  of  planting  and  cultivatinf/  (pp.  144-146). — This  experiment 
occupied  30  plats,  and  embraced  (1)  listing  vs.  surface  planting  and  (2) 
deep,  shallow,  and  surface  culture,  and  combined  deep  and  shallow 
culture.  The  variety  was  Farmer  Favorite.  For  deep  culture  the  two- 
horse  cultivator  with  4  shovels  was  used,  and  for  shallow  culture  the 
Daisy  spring-tooth  cultivator  with  8  small  shovels.  For  surtace  cul- 
ture the  plats  were  simply  scraped  with  the  Tower  cultivator.  Com- 
bined deep  and  shallow  culture  consisted  of  deep  culture  for  the  first 
and  last  cultivation  and  shallow  culture  for  all  others.  The  difierences 
between  the  yields  resulting  from  different  methods  of  planting  and  of 
cultivation  were  slight.  The  largest  yield  m  1893  was  secured  on  the 
listed  plats  cultivated  deep.  The  largest  average  yield  for  2  years  was 
from  the  surface-planted  plats  cultivated  shallow. 
1976— JTo.  1 3 
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Varieties  (pp.  140-149). — Tlic  date  of  tasseliug  aud  ripeniug,  heiglit 
of  stalk,  height  of  ear  from  ground,  and  yield  of  sound  corn  and  nub- 
bins are  given  in  tables  for  each  of  48  varieties.  The  largest  yield 
of  sound  corn,  24.28  bus.  per  acre,  was  made  by  Stewart  Improved. 

Experiments  with  corn,  A.  C.  Magruder  {Oldalioma  Sta.  Bui. 
10,  pp.  39-iii). — Experiments  with  varieties,  distance,  number  of  stalks 
per  hill,  frequency  and  depth  of  cultivation,  listing  vs.  drilling,  and 
subsoiling  on  alkali  soil. 

Forty-two  plats  were  used  for  a  test  of  varieties  and  seed  was 
obtained  from  13  States.  The  largest  yield,  840  lbs.  of  ear  corn  per 
acre,  was  made  by  Champion  White  Pearl,  from  Kansas.  Eleven 
varieties  from  the  Southern  States  averaged  262  lbs.  of  corn  and  1,323 
lbs.  of  stover  i)er  acre;  23  A'arieties  from  States  north  of  Oklahoma 
yielded  514  lbs.  of  corn  and  1,203.7  lbs.  of  stover  per  acre.  Listed  corn 
covered  6  in.  deep  yielded  15.2  bus.;  drillejl  corn  planted  3  in.  deep 
yielded  9.6  bus.  per  acre. 

Shallow  cultivation  resulted  in  a  smaller  yield  than  deep  cultivation 
for  drilled  corn,  but  in  a  larger  yield  for  listed  corn.  Drilled  corn  made 
the  largest  yield  when  cultivated  deep  5  times;  listed  corn  when  cul- 
tivated shallow  10  times.     Subsoiling  alkali  lauds  was  unprofitable. 

Corn  as  a  silage  crop,  W.  H.  Jordan  {Maine  Sta.  Bui.  11,  2d  ser., 
p2),  i). — A  brief  statement  of  the  results  of  an  experiment  in  comparing 
Southern  corn  with  Maine  field  corn  for  silage.  In  1888,  1890,  and 
1891  Southern  corn  gave  a  larger  yield  of  digestible  dry  matter  per 
acre.  In  1892  and  1893  Maine  field  corn  gave  a  larger  yield  of  diges- 
tible dry  matter.  The  average  results  for  5  years  Avere  as  follows: 
Southern  corn  yielded  34,701  lbs.  of  green  fodder  x^er  acre,  Maine  field 
corn  22,26)  lbs.  The  dry  matter  in  Southern  corn  was  14.5  per  cent; 
in  Maine  field  corn  18.75  per  cent,  or  as  100:129.  In  Southern  corn 
65  per  cent  of  the  total  dry  matter  was  digestible;  in  Maine  field  corn 
73  per  cent,  or  as  100 :  112.  In  100  lbs.  of  dry  matter  there  was  in  South- 
ern corn  7.28  lbs.  of  digestible  dry  matter;  in  Maine  field  corn  13.69 
lbs.,  or  as  100 :  189.  Southern  corn  averaged  3,251  lbs.  of  digestible  dry 
matter  per  acre,  and  Maine  field  corn  3,076  lbs. 

"The  yield  of  digestible  dry  matter  has  averaged  175  lbs.  more  with  the  Southern 
corn.     To  offset  this  it  has  been  necessary  to  handle  annually  5.75  tons  more  weight. 

''The  largest  as  well  as  the  smallest  yield  of  digestible  matter  in  a  single  year  has 
come  from  thii  ^Nlaine  held  corn." 

Some  leguminous  plants,  G.  McCarthy  and  P.  E.  Emery  {North 
Carolina  8ta.  Bui.  9S,  pp.  135-150,  157-170). — Directions  for  the  cul- 
ture of  various  leguminous  plants,  and  notes  on  the  growth  made  by 
the  following  species  and  varieties,  most  of  which  were  grown  on 
lowland  and  upland  at  the  station:  Alfalfa  {Medicago  sativa),  hybrid 
medic,  or  sand  lucern  {M.  media),  black  medic  {AI.  hipulina),  sainfoin 
{Onohrychis  sativa),  sulla  {Hedijsanim  coronarium),  serradella  {Oniith- 
opus  sativus),  kidney  vetch  {Anthyliis  vidneraria),  Japan  clover  {Les- 
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pedeza  striata),  "liagy"  {L.  hicolor  Intermedia),  bi'ggar  weed  [Bes- 
modium  molle),  yellow  lupine  [Lupinis  luteus),  common  vetch  {Vicia 
sativa),  hairy  vetch  (T'^.  viUosa),  Lafhyrus  Mrsutus,  flat  pea  (X.  sylves- 
tri.s),  false,  or  bastard,  vetch  {Phaca  hoetica),  goober  i)G'd {Voandzea  sub- 
terranea),  alsike  clover  {Trifolium  hyhridum),  common  Avhite  clover  (T. 
repcns),  giant  broad-leaved  white  clover  [T.  rcpens  latus),  red  clover  (T. 
j^rrt^ew.s'e,)  mammoth,  or  peavine,  clover  (T.  pratcnse  perenne),  zigziig 
clover  (T.  wertfwm),  crimson  clover  (T.  incarnatum),  Unknown,  or  Won- 
derful, Whippoorwill,  Black,  Stewart,  Lady,  Conch,  Eed  Eipper,  Cape- 
hart  lied,  and  Sj)eckled  varieties  of  cowpeas,  several  varieties  of  soja 
beans  {Glycine  hispida),  and  several  varieties  of  Japanese  beans  [Phas- 
eolus  radiatus). 

On  stiff'  red  clay  soil  hybrid  medic  proved  less  delicate  than  alfalfa. 
Black  medic  "  shows  rather  less  promise  than  Japan  clover,  but  is 
more  hardy  and  can  be  used  where  the  other  does  not  stand  the  Avin- 
ter."  Sainfoin,  snlla,  serradella,  and  kidney  vetch  failed  at  the  sta- 
tion. Japan  clover  grew  slowly  and  "hagy"  failed.  Beggar  Aveed  is 
condemned  as  not  worth  cultivating  at  the  station.  Yellow  lupine  "is 
useful  only  for  improving  the  land  where  the  cowj)ea  does  not  do  well." 
Common  vetch  gave  excellent  results,  proving  superior  to  hairy  vetch 
and  Lathyrus  Mrsutus.  The  flat  pea  was  not  i)romisiug,  false  vetch 
died,  and  the  goober  pea  made  only  a  small  yield.  Alsike  clover  and 
common  white  clover  did  well.  Giant  broad-leaved  white  clover  ''is 
much  more  robust  and  has  larger  leaves  than  the  common  species,  but 
produces  very  little  seed;  ...  it  gives  more  thau  twice  as  much 
herbage  and  seems  as  hardy  as  the  other."  Mammoth  clover  proved 
superior  to  common  red  clover  on  the  station  farm.  Zigzag  clover  was 
inferior  toboth  the  above.  "  Crimson  clover  makes  a  hay  nearly  as  good 
as  red  clover  and  cures  more  easily."  Unknown  and  Wonderful  proved 
to  be  names  for  a  single  variety  of  cowpea  which  was  the  most  prolific 
in  seed  and  the  most  productive  of  forage  of  all  the  varieties  tested; 
the  Black  pea  was  second  only  to  the  Unknown  in  the  yield  of  forage. 
Whippoorwill  ripened  seed  before  other  varieties,  and  was  followed  by 
the  Stewart  and  Lady  pea.  The  Conch,  with  stems  12  to  15  It.  long, 
did  not  flower.  Red  Ripper  and  Capehart  Red  were  prolific.  The 
speckled  pea  equaled  the  black  in  amount  of  forage  and  matured  earlier 
than  the  Black.     The  soja  beau  proved  prolific. 

Experiments  with  oats,  1893,  G.  E.  Mokrow  and  F.  D.  Gardner 
{Illinois  iSta.  Bui.  31,  pp.  382-388). 

Synopsis. — Experiments  to  determiue  (1)  the  best  quantity  of  seed  per  acre,  (2)  time 
of  sowing,  (3)  depth  of  sowing,  (4)  effect  of  time  and  manner  of  harvesting 
upon  yield  and  chemical  composition.  The  results  in  general  agree  with  those 
previously  reported  and  are  in  favor  of  (1)  sowing  2|-  bus.  per  acre,  (2)  sow- 
ing about  the  first  of  April,  (3)  planting  1  in.  deep,  (4)  harvesting  before  fully 
ripe  and  binding  and  shocking  soon  after  cutting  in  preference  to  drying  thor- 
oughly in  the  swath  before  binding. 

These  experiments  are  in  continuation  of  those  conducted  in  1888, 
1889,  1890,  1891,  and  1892,  of  which  the  average  results  were  reported 
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ill  Bulletin  23  of  the  station  (E.  S.  R.,  4,  \).  815).  Pringle  Progress  oats 
were  sown  at  the  rate  of  1,  1^,  2,  2i,  3,  3i,  and  4  bus.  per  acre  on  7 
plats.  The  results  for  1893  differ  from  the  average  results  of  6  years 
chiefly  in  that  1  bu.  of  seed  per  acre  gave  almost  as  much  grain  as  2^ 
bus.  Pringle  Progress  oats  wen?  so\yn  broadcast  on  some  plats  at 
the  rate  of  80  lbs.  of  seed  per  acre,  on  others  at  the  rate  of  100  lbs.,  on 
March  31,  Ai^ril  8,  April  17,  May  3,  and  May  10.  Tlie  earlier  sowing- 
gave  the  largest  yield  and  later  sowiugs  a  uniform  decrease  in  yield. 
In  rows  10  ft.  long  selected  kernels  were  planted  at  depths  of  1,  2,  3, 
4,  5,  and  6  in.    The  largest  yield  was  from  planting  1  in,  deep. 

Tables  showing  the  yield  of  oats  harvested  (1)  early,  (2)  medium 
ripe,  (3)  fully  ripe,  (4)  bonnd  and  shocked  soon  after  cutting,  (5)  allowed 
to  dry  thoroughly  before  binding,  and  (G)  simply  headed,  are  quoted 
from  Bulletin  23  of  the  station.  Chemical  analyses  of  the  grain  and 
straw  grown  in  1891  and  1892  and  of  the  stubble  of  1892  were  made.  In 
1891  there  was  no  notable  difference  in  comi^OvSition  of  the  grain  due 
to  time  or  manner  of  harvesting.  In  1892  the  lU'otein  and  fat  were 
slightly  higher  for  the  early  curing  and  for  those  bound  and  shocked. 

Varieties  of  potatoes,  H.  T.  French  {Oregon  ^ta.  Bui.  30,  pj).  09- 
73). — One  hundred  and  tifty-three  varieties  of  potatoes  were  grown  on 
the  station  farm  in  1893,  88  being  on  plats  large  enough  to  warrant  a 
calculation  of  the  yield  per  acre.  The  varieties  recommended  are 
Dublin  Chief,  James  Vick,  Burling,  White  Lion,  Thorburn  Late  Kose, 
Dakota  Red,  Tilden,  Early  Sunrise,  Rochester  Favorite,  and  Silver 
Skin.  Of  the  newer  varieties  Coy  Seedling  Ko.  88,  Salt  Lake  Rose, 
and  Van  Orman  Superb  are  mentioned  as  promising. 

Roots,  H.  T.  French  [Oregon  Sta.  Bui.  30, pp.  74-78,  pis.  5).— Tests 
of  4  varieties  of  mangel-wurzels,  3  of  carrots,  and  several  of  rutabagas. 
Orange  Grove  was  the  most  productive  of  the  mangel-wurzels.  Masto- 
don of  the  carrots,  and  Yellow  Swedish  of  the  rutabagas. 

Investigation  of  roots,  F.  H.  Werenskiold  [Rpt.  Chem.  Control 
Sta.  Christiania,  1893, pp.  11-27). — Through  the  various  county  agricul- 
tural societies  90  samples  of  roots  of  various  kinds  were  sent  to  the  sta 
tion  for  examination.  Information  is  given  in  the  report  on  the  origin 
of  the  samples,  their  period  of  growth,  yield,  soil  on  which  they  were 
grown,  fertilizers  applied,  etc.  The  samples  analyzed  included  7  dif- 
ferent varieties  of  carrots,  4  of  rutabagas,  5  of  yellow  turnii)S,  (5  of  white 
turnips,  and  0  of  mangel-wurzels.  The  extremes  of  composition  found 
are  given  in  the  following  table: 
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(,';ilT<)ta 

Iliila-b:lga8 

Yillow  turnips. 
\Vliitc  turnips  .. 
Mangel-wurzels. 


Num- 
ber of 
sam- 
ples. 


21    J 
37    ! 


Highest 
or  lowest. 


nifflie.st. 
Lowest  . 
Highest. 
Lowest  . 
Highest- 
Lowest  . 
Higliest. 
Lowest  . 
Highest. 
Lowest  . 


Water. 


Per  ct. 
89.72 
83.73 
89.78 
85.88 
93.05 
86.80 
92.  TZ 
89.  76 
87.77 
79,41 


In  dry  matter — 


Ash. 


Per  ct. 

10.02 
6.52 
8.85 
6.10 

12.  37 
6.74 
9.86 
7.01 

11.45 
5.36 


Per  et. 
2.10 

.49 
1.42 

.35 
2.79 

.  28 

.87 


Pro- 
tein. 


Perot. 
12.19 

5.47 
13.80 

0.19 
15.56 

6.58 
15.  90 
b'X  68 
12.43 

7.87 


Crude 
fiber. 


Per  ct. 
15.83 

7.87 
13.36 

9. 92 

16.13 

11.16 

615.  73 


N.-freo 
ex- 
tract. 


Perct. 
74.90 
68.34 
74.22 
69.34 
72.34 
56.04 
663. 10 


9.92 
8.55 


75.30 
65.73 


Su- 

Glu- 

crose. 

cose. 

Perct. 

Per  ct. 

34.61 

45.53 

10.76 

13.37 

44.40 

57.93 

8.07 

4.22 

16.58 

a52. 82 

al.29 

2H.  10 

15.55 

c52.  31 

C4.12 

34.15 

56.90 

0.00 

45.78 

0.00 

Am- 
ide N". 


Per  ct. 
60.0 
37.5 
66.7 
43.0 
61.3 
43.  0 
61.8 
53.9 
71.6 
47.4 


a  Same  sar.iple. 


6  Ouly  one  determination. 


c  Same  sample. 


Experiments  with  sorghum,  G.  H.  Failyee,  and  J.  T.  Willard 

{Kansas  ^Sta.  Bui.  -iS,  pp.  93-111). — This  is  a  coiitiiiuatioii  of  work 
reported  in  Bulletin  30  of  the  station  (E.  S.  E,,  4,  p.  721),  and  includes 
analyses  of  varieties,  improvement  by  seed  selection,  effect  of  ferti- 
lizers, and  influence  of  time  of  day  upon  the  density  of  the  juice.  The 
work  of  improving  sorghum  by  selecting  seeds  from  individual 
stalks  of  special  merit  has  been  in  progress  for  G  years.  The  following 
table,  giving  the  sugar  content  of  the  juice,  shows  the  great  improve- 
ment resulting  from  careful  seed  selection: 


Cane  suf/ai'  in  sorghum  juice  during  6  gears. 


Kansas  Orange. 

Early  Amber. 

Link  Hybrid. 

Cross  of  Orange 

and  Amber 

(Denton). 

TJndendebule. 

Aver- 
age. 

Best 
single 
stalk. 

•^g"-       stalk. 

Aver- 
age. 

Best 
siiiijle 
stalk. 

Aver 
age. 

Best 
single 
stalk. 

Aver- 
■   age. 

Best 
slnsle 
stalk. 

1888 

Perct. 
12.62 
13.  88 
11.  65 
16.82 
17.30 
10.10 

Per  ct 

15.51 

10.79 

Frozen 

18.  59 

19.  :;6 

19.43 

Per  ct. 

Per  ct. 

Per  ct. 

14.01 
15.  32 
10.95 
16.37 
16.40 

Per  ct. 

14.27 
16. 94 
14.47 
17.41 

17  M 

Per  ct. 

12.70 
14.  83 
14.59 
16.49 
16.  72 
16.00 

Per  ct. 

14.18 
17.47 
16.03 
18.25 
18.95 
19.85 

Per  ct. 

Per  ct. 

1 8.-9 

13.  95 
14.37 
12.75 
15.62 
15.  79 

15.56 
16.01 
16.48 
17.23 
19.25 

189U 

1891 

13.  47 
17.21 
18.27 
19.07 

15.79 
18.95 

18'»2 

20.  39 

1893 

1     18.22 

19.60 

Selected  seed  from  the  best  varieties  will  be  distributed  to  farmers 
of  the  State  on  payment  of  postage, 

"[The  results  of  the  fertilizer  experiment]  show  that  there  is  nothing  to  indifate 
the  advisability  of  applying  fertilizers  to  sorghum  grown  upon  such  ground  as  this, 
which  is  upland  of  moderate  fertility.  In  several  cases  the  yield  per  acre  was 
increased  by  the  fertilizers,  but  lime  and  salt  seem  to  be  wholly  bad  in  their  effects, 
reducing  the  yield  of  cane  per  acre  and  the  percentage  of  sugar  in  the  juice.  .  .  . 
When  we  consider  the  figures  relating  to  the  composition  of  the  .juice,  we  find  no 
uniformity  in  the  apparent  effect  of  any  fertilizer  except  lime,  which  has  always 
been  injurious.  Sodium  nitrate  (Chile  saltpeter)  has  the  best  record  on  the  average, 
but  during  the  last  2  years  has  evidently  been  of  no  benefit." 
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Analyses  of  sorghum  juice  from  caiies  cut  at  different  hours  of  the 
day  afford  no  evidence  of  an  increase  of  density  of  the  juice  with  the 
advance  of  the  day. 

Sugar  beets,  H.  A.  Huston  {Indiana  Sta.  Bui.  49,  pp.  17-40). — 
Statistics  are  given  of  beet-sugar  production,  conditions  necessary  for 
tlie  growtli  of  beets  and  manufacture  of  beet  sugar,  directions  for  culti- 
vating beets,  results  of  analyses  of  beets  grown  in  1893  in  22  counties 
in  the  State,  experiments  on  the  time  of  platiting  and  harvesting,  and 
effect  of  manure,  of  scab,  and  of  loosening  beets  before  harvesting  on 
the  quality  of  the  beets. 

The  meteorological  conditions  for  1893  in  most  sections  of  the  State 
were  unfavorable.  Of  48  samples  of  beets  analyzed  the  maximum  sugar 
content  of  the  juice  was  14.8  per  cent,  and  the  maximum  purity  88.3. 
Analyses  of  beets  planted  April  7  and  May  4,  and  harvested  October  5 
aiul  18,  and  November  2  and  15  are  tabulated. 

''The  harvest  of  Octol^er  5  foniid  the  beets  just  starting  a  second  growth.  The 
results  show  that  there  was  an  increase  in  the  size  of  the  beet,  but  that  the  relative 
amount  of  sugar  decreased  during  October,  and  the  purity  was  reduced.  Unring 
the  first  half  of  November  the  beets  gained  in  size  and  in  sugar,  but  the  increase  in 
solids-not-sugar  was  also  considerable.  Tlie  highest  purity  was  found  at  the  first 
harvest  before  the  effect  of  the  second  growth  had  shown  itself." 

On  a  plat  manured  with  a  moderate  dressing  of  coarse  barnyard 
manure  in  the  preceding  fall  the  stand  of  beets  was  perfect,  but  on  a 
plat  receiving  no  manure  the  stand  was  very  defective.  In  3  out  of  4 
varieties  the  purity  and  sugar  content  was  less  for  scabby  beets  than 
for  smooth  ones.  Tabulated  data  for  an  incomplete  experiment  on 
loosening  beets  before  harvesting  are  given,  also  brief  statements 
regarding  the  blister  beetle  {Epicauta  marginata),  varieties  of  beets, 
the  value  of  home-grown  seed,  and  the  cost  of  growing  beets.  The 
results  of  the  work  of  1893  led  to  the  conclusion  that  the  sugar  beet  is 
a  promising  crop  for  Indiana. 

Experiments  with  sugar  beets,  G.  H.  Failyer  and  J.  T.  Wil- 
LAKD  {Kansas  Sta.  Bui.  43,pp.ll3-114). — Analyses  of  2  varieties  of  beets 
grown  on  the  station  farm  in  1893  and  of  2  varieties  grown  by  12 
farmers  in  the  State  are  tabulated.  Of  the  beets  grown  on  the  station 
farm  the  maximum  sucrose  content  was  13.02  per  cent,  the  maximum 
purity  85.  Of  the  samples  grown  by  farmers  the  richest  contained  14.57 
per  cent  of  sucrose,  with  a  purity  of  73. 

Sugar  beets  in  1893,  E.  E.  Slosson  ( Wyoming  Sta.  Bui.  17,  pp. 
16-23). — Brief  notes  on  the  methods  of  culture  and  tabulated  data  giv- 
ing analyses  of  beets  grown  in  9  localities  in  the  State  in  1893.  The 
average  sugar  content  of  the  beets  was  10.23  per  cent;  the  average 
purity,  80.91. 
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Varieties  of  sugar  cane,  W.  <J.  Stubbs  {Louisiana  Sta.  BnJ.  2G,  M 
ser.,  pp.  do(j-t>71). 

Synopsis. — Description  of  20  new  seedling  viirieties  received  from  the  Roj-al  Agricul- 
tural Society  of  British  Guiana;  aclassilicationof  the  A'arieties  grown  at  the  sta- 
tion; tables  giving  composition  and  tonnage  of  the  varieties  grown  on  afield 
scale  and  on  experiment  plats  for  1892  and  1893;  and  a  comparison  of  the  com- 
mon striped  and  imrple  varieties  by  means  of  tabulated  data  and  general  notes. 
The  striped  cane  gave  a  slightly  larger  tonnage  and  larger  stalks;  the  purple 
cane  showed  a  stronger  reproductive  power  and  a  higher  content  of  liber  and 
solids-not-sugar.  In  all  other  respects,  including  sucrose  content,  they  agreed 
closely. 
CJassiJication    (pp.    835-842). — The  following    is    the    classification 

adopted: 

First  class — icliitc,  (jrecn,  or  i/ellow  canes. 

Group  I. — Panache,  La  Pice,  Le  Sassier,  '  Group  VI. — Pupuha,  Kokea. 

Tibboo    Merd,    Bourbon,    Crystallina,      Group  VII. — Uwala,  Lakoua. 

Green  (from  Cuba),  Light  Java,  Hope.      Group  VIII. — Cuban,  Sacuri. 
Group   II. — Yellow,    Blanca    d'Otaheite,  |  Group  IX. — Caledonia  Queen. 

Losier.  .  '  Group  X. — Creole. 

Group  III. — Portier,  Lahaina,  Keni  Keni.  i  Group  XI. — Jajianese  or  Zwinga. 
Group  IV. — China,  Green  Elephant.  j  Group  XII. — Bamboo. 

Group  V. — Rose  Bamboo,  Salangore,Vu!u  | 

Vulu.  j 

Second  class — striped  canes. 


Group  I. — Malay,  Brisbane,  Green  Rose 

Ribbon. 
Group  II. — Ped  Ribbon,  Mexican  Strijied, 

Batavian  Striped,  [Louisiana]  Striped. 
Group  III. — Tsimbic,  Ysaquia,  Vituaha- 

ula,  Home. 


Group    IV. — Ainakea,     Kainio,     Ahilolo 

(light  striped). 
Group  V. — Akilolo  (dark  striped). 
Group  VI. — Cavengerie,  Altamattie,  Poa- 

ole. 


Third  class — solid  colors  otlier  than  in  first  class. 


Group  I. — Norman,  Grand  Savenne,  Naga. 
Group  II. — Black  Java,  [Louisiana]  Pur- 
ple. 


Group  III. — Breheret,  Marabal. 
Group  IV. — Purple  Elephant. 
Group  V. — Ohia,  Houuaula. 


First  class  (pp.  839,  840,  843-847).— The  varieties  of  group  i  in  1893 
and  1893  averaged,  respectively,  38.25  and  3G.93  tons  per  acre,  8.42  and 
10.30  per  cent  of  sucrose,  and  65.98  and  80.09  purity.  "  By  comparing 
both  tonnage  and  sugar  content  with  our  home  canes  ...  we  find 
these  canes  fully  the  eqnal  of  our  pnrple  or  striped  varieties." 

Analyses  and  tonnage  of  3  of  these  varieties  grown  in  1892  as 
lilant  cane  and  in  1893  as  first-year  stubble  are  tabulated,  as  also  the 
composition  and  tonnage  of  Tibboo  Merd,  Marabal,  Pupuha,  and 
Batavian  Striped  when  treated  with  different  fertilizers.  The  members 
of  group  II  are  identical.  They  averaged  in  1892  and  1893,  respec- 
tively, 39.75  and  38.41  tons  per  acre,  8.47  and  8.97  per  cent  of  sucrose, 
and  02.88  and  64.21  purity.  "They  are  slowly  becoming  acclimated, 
but  are  as  yet  unworthy  of  extensive  cultivation."  The  members  of 
group  III  are  identical.  They  germinate  slowly,  "sucker"  and  "rat- 
toon  "  badly,  and  hence  make  a  defective  stand  and  low  tonnage.  They 
averaged  in  1892  and  1893,  respectively,  38.32  and  29.79  tons  of  cane 
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l)er  acre,  G.60  and  9.47  ])er  cent  of  sucrose,  and  56.58  and  68,13  purity. 
Group  IV  is  closely  allied  to  group  iii.  Group  v  is  characterized  by 
parallel  narrow  cracks  or  streaks  of  a  brownish  color  upon  the  maturer 
joints  of  the  stalks.  Group  VI  consists  of  canes  with  large  tonnage  and 
good  sugar  content.  The  two  varieties  of  group  vii  are  closely  allied. 
Group  viii  consists  of  clean,  smooth,  green  canes,  medium  stalks  rich 
in  sugar.  The  tonnage  is  not  large.  "  Sacuri  has  for  two  years  sur- 
passed every  variety  of  cane  on  the  station,  foreign  and  domestic,  when 
submitted  to  polariscopic  tests."  Caledonia  Queen,  constituting  group 
IX,  is  not  recommended.  Japanese,  or  Zwinga,  constituting  group  xi, 
is  "extremely  hardy  and  enormously  productive  under  good  cultiva- 
tion, and  exceedingly  woody,  difficult  to  crush,  and  low  in  sugar."' 
Bamboo  has  enlarged  nodes  and  prominent  eyes. 

Second  and  third  classes  (pp.  851,  852). — Of  the  second  class  only 
group  II,  identical  with  the  common  striped  cane,  and  group  vi,  with 
large,  straight,  long  jointed,  dark-red  stalks  with  faint  black  stripe^i, 
high  tonnage,  and  low  sugar  content  have  been  tested  on  a  large  scale. 
This  is  also  true  of  all  the  groups  of  the  third  class. 

Varieties  originating  from  hud  variation  (pp.  841,  842). — Phenomenal 
stalks  of  cane,  partly  white  and  partly  purple,  were  planted,  using  on 
one  row  entire  canes,  on  another  only  the  white  joints,  and  on  another 
the  colored  joints.  There  resulted  4  distinct  varieties,  diiferent  from  all 
others  at  the  station,  viz:  (1)  A  white  cane,  which  was  named  Soniat; 
(2)  a  light  striped  cane,  called  Nicholls;  (3)  a  light  purple  cane,  named 
Bird;  and  (4)  a  dark  striped  cane,  named  Garig. 

Tonnage  and  composition  (pp.  852-859). — Tables  give  tonnage  and  com- 
position of  49  varieties  grown  as  plant  cane  in  1892,  and  as  first-year 
stubble  cane  in  1893,  and  of  54  varieties  grown  as  plant  cane  in  1893. 

Windroiving  and  topping  (pp.  862,  868). — The  results  of  experiments 
in  windrowing  vs.  leaving  cane  standing,  and  in  topping  standing  cane, 
are  tabulated,  but  not  discussed. 

Striped,  vs.  purple  cane  (pp.  860-871). — The  following  table  gives  the 
results  of  174  experiments  made  at  the  stations  during  4  years  (1890-'93) 
in  comparing  striped  and  purple  cane  under  many  different  conditions: 

Tonnafjc  and  composition  of  striped  mid  purple  cane. 


Stalks  in  plat  in— 


May. 


July. 


Har- 
vest. 


Aver- 
ago 

weight 
of 

stalks. 


Yield 
per 


Su- 
crose. 


Fiber. 


Parity 
coefli- 
cient. 


Average,  4. years: 

Striped  plant  cane ...... 

Purple  plant  cane 

Average,  :i  years: 

Striped  first-year  stubble. . . 

Purple  first-year  stubble  ... 
One  year: 

S"triped  second-year  slubble 

Purple  second-year  stubble . 
Average  of  all : 

Striped 

Purple 


in 
459 


869 


606 
747 


597 
692 


1,692 
1,769 


1,457 
1,612 


1,704 
1,812 


1,618 
1,731 


1,087 
1,151 


931 
1,029 


810 
852 


956 
1,011 


Pounds. 
2.89 
2.61 

2.27 
2.03 

1.80 
1.68 

2.32 
2.11 


Tons. 
40.40 
38.48 

33.22 
31.07 

23.87 
24.87 

32.40 
31.44 


Percent. 
9.79 
9.61 

11.19 
11.24 

11.50 
11.58 

10.83 
10. 81 


Percent. 

9.24 

10. 02 

10.67 
11.14 


9.95 
10.56 


73.18 
72.36 


75.91 
75.99 


77.86 
78.77 


76.10 
75.80 
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"lu  the  final  summing  up  we  find  the  following:  The  striped  cane  has  <a  larger 
stalk,  gives  a  slightly  larger  tonnage,  with  slightly  less  solids-not-sugar  and  fiber. 
The  purple  cane  is  conspicuous  for  its  increased  powers  of  germination  and  multi- 
pHcation,  and  to  the  latter  fact  may  probably  be  ascribed  the  generally  smaller 
stalk.  In  Brix  and  sucrose  there  is  a  wonderfully  close  agreement,  with  but  a 
sliglit  difterence  in  glucose.  In  fact,  beyond  the  reproductive  power  of  purple  and 
the  larger  size  of  stalk  of  the  striped,  the  2  canes  may  be  said  to  be  almost  iden- 
tical. Higher  fiber  and  solids-not-sugar  attach  to  the  purple  and  m.'iy  to  some  extent 
modify  its  manipulation  in  the  mill  and  vacuum  pan.  Otherwise  the  2  canes  are 
similar. 

"  In  the  above  table  the  germinatiye  or  reproductive  power  of  the  purple  exceeded 
that  of  the  striped  by  16  per  cent.  ...  At  harvest  6  per  cent  more  purple  stalks 
existed  than  striped." 

Tobacco,  J.  Gr.  Lee  and  W.  0.  Stubbs  {Louisiana  Sta.  Bui.  25,  2d 
ser.,  pp.  814-832). — Experiineuts  with  varieties  and  with  fertilizers  for 
tobacco.  The  details  of  cultivation  and  of  curing  are  also  given.  At 
Calhoun,  La.,  on  loose  gray  sandy  soil,  with  a  red  sandy  clay  sub.soil 
which  had  been  cleared  of  old  field  pines  2  years  before,  12  varieties  of 
bright  tobacco  were  tested,  both  with  and  without  fertilizers.  The  fer- 
tilizers used  consisted  of  a  mixture  of  nitrate  of  soda,  sulphate  of 
ammonia,  dried  blood,  cotton-seed  meal,  acid  phosphate,  and  sulphate 
of  potash,  applied  at  the  rate  of  400  lbs.  per  acre.  The  following  table 
gives  the  yield  per  acre  of  the  different  varieties  grown  on  the  above 
soil  with  and  without  fertilizers,  and  the  percentage  of  loss  in  weight 
during  curing : 

Yidd  and  shrinlcage  in  curing  of  varieties  of  fohacco. 


No.  of 
plat. 


Variety. 


Fertilized. 


Cured  to- 
bacco per 
acre. 


Loss  in 
curing. 


Unfertilized. 


Cured  to- 
bacco per 
acre. 


Loss  la 
curiuff. 


TJan.slnnd  Improved 

CoiKiueioi' 

Long-leaf  Gooch  ... 

Hester 

White  Barley 

Premium 

Flanagan 

Sweet  (3riuoeo 

Famous 

Clim;ix 

Yellow  Orinoco 

Hyco 


Pounds. 
GOO 
690 
690 
540 
750 
600 
750 
615 
600 
910 
690 
570 


Per  cent. 
85.29 
84.45 
84.13 
87.75 
86,18 
85.13 
81.48 
83.85 
86.84 
80.13 
83.45 
84. 16 


Poun  cU. 
•^\0 
360 
510 
510 
390 
GtIO 
270 
450 
480 
510 
600 
420 


Per  cent. 
78.  78 
87.36 
82. 10 
85. 83 
88.65 
77.01 
89.  20 
83.87 
83.67 
83.65 
82.90 
84.61 


The  table  shows  that  with  the  complete  fertilizer  the  largest  yield 
was  made  by  Climax,  followed  by  White  Burley,  Coiiquerer,  Long-leaf 
Gooch,  and  Yellow  Orinoco;  without  fertilizers,  Yellow  Orinoco  and 
Premium  were  most  productive. 

Eleven  varieties  of  cigar  tobacco  were  grown  on  red  sandy  soil  some- 
what tenacious,  and  fertilized  with  401)  lbs.  of  the  complete  fertilizer 
above  mentioned.  The  following  table  gives  the  yields  per  acre  in 
cured  tobacco  and  the  percentage  of  loss  of  weight  in  curing : 
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Tlehl  (iiid  shriiikaf/e  in  curivf/  of  rariclies  of  htlmcco. 


Ko.  of 
plat. 


Variety. 


Connecticut  Secrt  Leaf   . 

Havana  Seed  Leaf 

I'eunsylvania  Seed  Leaf. 

Vnelta  de  Abajo 

Persian  Rose 

IiiiIiort('<l  Mavaua 

East  Il:nrf()rd 

(Uioiie  Havana 

Ciinistock  Spanish 

Pinii|iel!ev 

Little  Dutcb 


Cured 

tobacco  per 

acre. 


Pounds. 
1,875 
1,095 

1,(W0 

780 

7'JO 

750 

9.0 

1,140 

1,  IGO 

1,  275 

780 


Loss  in  cur- 


■  cent. 
72.  09 
79. 92 

80.  09 

81.  02 
81.02 
81.51 
85.  91 
80.71 
8:i.  18 
77.39 
85.  71 


The  largest  yield  was  made  by  Connecticut  Seed  Leaf,  followed  by 
Pnmpelley,  Comstock  Spanish,  and  Choice  Havana.  The  crop  of 
tobacco  was  sold  in  Durham,  Korth  Carolina,  Richmond,  Virginia,  and 
Jersey  City,  New  Jersey,  bringing  $135.80  per  acre,  or,  after  deduct- 
ing freight,  commissions,  etc.,  $111.58  per  acre. 

Tobacco  plants  were  furnished  to  farmers  at  Shreveport,  Monroe,  and 
Mound  City,  respectively  in  the  Eed,  Ouachita,  and  Mississippi  River 
valleys,  to  ascertain  if  the  alluvial  soils  of  iforth  Louisiana  are  suited 
to  cigar  tobacco.  The  results  were  not  conclusive.  At  Baton  Rouge 
the  cigar  types  cured  well,  and  at  Hammond  both  types  were  success- 
fully grown. 

The  following  table  gives  the  results  of  a  fertilizer  experiment  occu- 
pying 10  plats: 

Effect  of  fertUi-cvs  on  iolmcco. 


No.  of 
plat. 


Kind  of  fertilizer  used. 


Nitrate  .soda 

Nitrate  soda 

Acid  pbospliate. 

Nitrate  .soda 

Acid  phospliato. 
Muriate  potash  . 
Nitrate  soda  . . . . 
Acid  pbospliate. 
Kainiti 


Nitrate  soda 

Acid  pbo.spbate 

Cotton  seed  hull  ashes. 

No  manure 

Nitrate  soda 

Acid  phosphate 

Sulphate  potash 

Sulphate  anunonia 

Acid  plios]>hatc 

Sulphate  potash 

Dried  blood 

Acid  phosphate  

Sulphate  j>otash 

Cotton-seed  meal 

Acid  phosphate  

Sulphate  potash 


Quantity  of 
fertilizer 
per  acre. 


Pom 


nds. 
100 
100  ( 
100) 
1(J0) 
101)  )■ 

m) 

100) 
IfiO  V 
240  i 
160) 
100^ 
140  S 


160 
160 

60 

120) 
160  \ 

60  i 
190 
160 

60 
340) 
160  V 

60) 


Cured 

tobacco  per 

acre. 


Potmds. 
660 

793 
850 

740 

742 
300 

770 

750 
620 
610 


Los.s  inctir- 


Per  cent. 
70.30 

75.81 
82.75 

84.80 

84.79 
80.  54 
76.  66 

77. 20 

71.87 

72.27 


From  the  table  it  appears  that  nitrogen  increased  the  yield. 
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Improving  wheat  by  selection,  N.  A.  Cobe  {Af/r.  Gaz.  TV.  S.  W.,  T 
{1894),  Xo.'I,  pp.  L^o9-;150). — The  aiifclior's  chief  object  was  the  selection 
of  rust-proof  or  rust-resistant  plants.  lie  discusses  the  characters  which 
must  be  combined  in  a  wheat  in  order  that  either  its  rust  resistance  may 
be  increased  or  that  its  agricultural  and  commercial  valne  may  be 
augmented.  To  ascertain  the  amount  of  rust  the  author  recommends 
the  use  of  his  scale,  by  means  of  which  it  is  possible  to  determine  the 
proportion  of  tlie  surface  of  blade,  sheath,  and  stem  that  are  affected  by 
rnst.  Wheat  plants  with  purple  straw  sliow  a  greater  tendency  to  rust 
than  those  with  straw  of  other  colors.  Selected  plants,  besides  escaping 
rust,  should  combine,  among  other  desirable  qiTalities,  the  following 
characteristics:  Productiveness,  well-shaped  grain,  stiff,  short  straw, 
and  narrow,  erect,  tongh,  and  glaucous  foliage.  The  author  insists 
that  selection  should  be  made  of  whole  plants  and  not  of  single  heads, 
and  in  judging  a  plant  he  believes  it  necessary  to  consider  36  points, 
the  more  important  of  which  are  noted  below. 

The  plant  should  stool  abundantly,  bear  all  of  its  ears  at  the  same 
height,  and  these  should  rii^eu  simultaneously.  Ko  ear  with  sterile 
spikelets  should  be  selected.  If  the  grains  in  a  spikelet  are  small  they 
should  be  the  more  numerous.  A  top-dressing  with  soluble  manures, 
followed  by  timely  rains,  when  the  heads  are  just  appearing,  tends  to 
produce  spikelets  Avith  a  large  number  of  grains.  The  more  nearly 
spherical  a  grain  of  wheat  the  snniller  the  percentage  of  bran.  On  the 
other  hand,  long  grains,  though  giving  a  smaller  proportion  of  flour 
are  richer  in  gluten,  a  desirable  characteristic.  If  the  bran  is  thin  a 
long  grain  may  be  chosen,  but  if  the  bran  is  thick  a  short  grain  is 
desirable.  A  pointed  grain  contains  more  gluten  in  proportion  to  its 
starch.  "  The  deeper  the  crease  the  more  there  is  of  both  bran  and 
gluten,  but  the  grain  increases  in  value  with  the  depth  of  crease  up  to 
any  extent  yet  known  to  occur." 

The  thickness  of  the  gluten  layer  just  under  the  bran  varies,  and  a 
wheat  with  a  thick  gluten  layer  as  determined  by  microscopic  exam- 
ination should  be  selected.  Small  grains  contain  a  larger  proportion 
of  gluten  than  large  ones.  The  less  brush  there  is  on  a  grain  the 
better.  The  straw  of  selected  plants  should  be  neither  flexible,  brittle, 
nor  long,  but  short,  stiff,  and  large.  Varieties  with  long  straw  are 
liable  to  shelling  by  wind.  Beards  diminish  shelling  by  lessening  the 
shock  of  impact  against  other  heads. 

The  chaff  should  not  be  weak,  as  shown  by  its  thinness  and  trans- 
lucency,  nor  yet  brittle,  since  both  of  these  characteristics  are  the  chief 
causes  of  shelling.  A  stiff  chaff,  which  is  desirable,  is  usually  white  or 
yellow  and  glazed  on  the  surface  and  has  a  color  of  its  own  independent 
of  the  inclosed  grain.  Oominict  and  upright  heads  shatter  less  easily 
than  loose  and  leaning  heads.  Varieties  with  red  chaif,  with  a  few 
marked  exceptions,  are  esj^ecially  liable  to  shelling. 

In  judging  of  the  ripeness  of  wheat  it  is  claimed  to  be  always  neces- 
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siiry  to  examine  the  grain,  the  ai)peaiaiice  of  the  chaff  being  frequently 
deceptive.  Early  varieties  iiave  a  cuticle  less  tough  and  less  glaucous 
than  later  varieties,  larger  foliage  in  proportion  to  size,  and  weaker 
straw,  and  hence  are  more  subject  to  rust  if  suitable  climatic  conditions 
prevail.  Narrow,  erect  foliage  is  desirable,  since  these  qualities  are 
usually  accompanied  by  a  tough  and  glaucous  cuticle.  Plants  with  a 
white  and  waxy  (glaucous)  appearance  are  more  resistant  of  rust  than 
others. 

Cost  and  profit  of  growing  wheat,  B.  0.  Buffum  {Wyoming  Sta. 
Bid.  17,  pp.  14,  15). — Statements  as  to  the  cost  and  profit  of  raising- 
wheat  at  Lander,  Sheridan,  Sundance,  and  Wheatland  are  given.  The 
average  profit  was  $8.80  per  acre,  from  which  should  be  deducted  the 
cost  of  seed  in  one  case  and  the  cost  of  w^ater  used  for  irrigating  in  two 
cases. 

Crop  report  for  1893,  B.  C.  Buffum  ( Wyoming  Sta.  Bui.  17,  pp. 
3-13). — Detailed  reports  for  the  crops  grown  at  each  of  the  station 
farms  in  1893.  At  Laramie,  of  36  farm  crops  planted  all  failed  except 
potatoes,  and  the  yield  of  this  crop  was  small.  At  Lander  4  varieties 
of  wheat,  2  of  oats,  1  of  barley,  1  of  rye,  4  of  corn,  1  of  peas,  1  of  beans, 
and  12  of  potatoes  were  tested.  The  largest  yields  were  made  by  Ked 
May  wheat,  Early  Archangel  oats,  Mercer  corn,  and  Late  Puritan  po- 
tatoes. At  Saratoga  only  Polish  wheat  and  potatoes  matured  fully. 
Of  17  varieties  of  potatoes  the  lai'gest  yield  was  made  by  Blue  Victor, 
313  bus.  per  acre.  At  Sheridan  5  varieties  of  wheat,  6  of  oats,  4  of 
barley,  3  of  rye,  and  2  of  corn  were  tested.  The  following  gave  the 
largest  yields:  Saskatchewan  Fife  wheat;  Wide  Awake,  Probsteir, 
and  Eace  Horse  oats;  Manshury  and  Duck  Bill  barley;  spring  rye,  and 
Self-husking  corn.  At  Sundance  6  varieties  of  wheat,  6  of  oats,  3  of 
barley,  1  of  rye,  and  9  of  potatoes  were  grown  without  irrigation.  The 
largest  yields  were  made  by  Whittington  wheat.  Early  Archangel  oats, 
and  White  Elephant  potatoes.  Buckwheat,  corn,  and  sorghum  failed. 
Two  varieties  of  tiax  yielded  4^  and  5^  bus.,  respectively,  of  seed  per 
acre.  At  Wheatland  5  varieties  of  wheat,  2  pf  oats,  1  of  barley,  2  of 
rye,  2  of  buckwheat,  4  of  corn,  4  of  broom  corn,  5  of  nonsaccharine 
sorghum,  2  of  peas,  1  of  field  beans,  and  19  of  i)otatoes  were  tested. 
The  largest  yields  were  made  by  White  Eussian  wheat,  Minnesota 
King  corn.  Improved  Evergreen  broom  corn,  and  Brotillian  sorghum. 
An  experiment  comparing  the  value  of  small  potatoes  and  of  large 
potatoes  cut  to  2  eyes  was  repeated  with  19  varieties.  The  whole  seed 
germinated  and  yielded  much  better  than  the  cut  seed. 

Cultivation  of  coca  in  India  {Kew  Misc.  Bui.  89,  pp.  151, 152). 
Ceylon  coca  leaves  {Eew  Misc.  Bid.  89,  pp.  152,  153). 
Coffee  cultivation  in  Angola  {Eew  Misc.  Bui.  89,  pp.  161-163). 
Licorice  {Eeiv  Misc.  Bid.  S9,  pp.  141-146). 

Experiments  with  corn,  C.  L.  NeWiMan  {Arkansas  Sta.  Bpt.  1S93,  pp.  68-72). — A 
reprint  from  Bulletin  22  of  the  station  (E.  S.  R.,  4,  p.  807.) 
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Effect  on  com  of  the  different  methods  of  securing  fodder,  G.  L.  Telli;k 
(Arkansas  Sta.  Rpt.  1S93,  pp.  119-122). — A  reprint  from  Bulletin  24  of  the  station 
(E.  S.  R.,  5,  p.  487). 

Experiments  with  cotton,  R.  L.  Bennett  and  G.  B.  Irby,  {Arkansas  Sta.  Rpt. 
1893,  pp.  85-107).— \  reprint  of  Bulletin  23  of  the  station  (E.  S.  R.,  5,  p.  174). 

Changes  in  the  composition  and  yield  per  acre  of  the  cowpea  during  the 
period  from  flowering  to  maturity,  G.L.Teller  {Arkansas  Sta.  Rpt.  1S93,  pp.  122- 
136).— K  reprint  from  Bulletin  24  of  the  station  (E.  S.  R.,  5,  p.  488). 

The  fertilizing  value  of  cow^peas,  G.  L.  Teller  {Arkansas  Sta.  Rpt.  1S93,  pp.  137- 
142.)— A  reprint  from  Bulletin  24  of  the  station  (E.  S.  R.,  5,  p.  490). 

An  Australian  forage  plant  (Atriplex  nummularia),  J.  H,  Maiden  {Agl.  Gaz.N. 
S.  W.,  {1S94),  No.  5,  pp.  204-213,  pi.  1.) — Analysis,  uses,  distribution,  and  propagation. 

Forage  plants  for  southern  countries,  M.  Montarari  {L'Agr.  e  Iiid.  Agr.,  27 
(1894),  No.  10,  pp.147, 148.) — A  popular  article  with  statements  regarding  Pisum 
arvense,  Vicia  narbonensii,  Fanictim  germanicum  var.,  Eleusine  corocana,  Trigonella 
corniculata,  and  other  forage  plants  tested  in  Italy. 

Trifoliitm  pannonicum,  C.  Dexaiffe  {Jour.  cV Agriculture,  1894,  January  20). — The 
following  is  given  as  the  composition  of  the  dry  matter  of  the  hay  as  determined  by 
Stebler : 

Composition  of  the  dry  matter  of  Trifolium  pannaHicum  hay. 


Protein. 

Fat. 

Nitrogen- 
free  extract 

Crude 
fiber. 

Ash. 

Per  cent. 
12.28 
12.18 

Per  cent. 
1.49 
1.89 

Per  cent. 
45.42 
48.33 

Per  cent. 
30.42 
27.55 

Per  cent. 
10  ''5 

10  25 

Our  natural  pastures,  S.  Foksberg  {Tidskr.  Landtmdn,  15  {1894),  pp.  365-370, 
383-389). 

The  composition  of  the  natural  meadows  in  West  Holstein,  Dithmarschen, 
and  Eidersted,  C.  Weber  {Schriften  des  naturw.  J'treins  fiir  Schlcs.  Moist.,  9,  pp.  179- 
217;  alts,  in  Centbl.  agr.  Chem.,  23,  No.  5,  pp.  314-327). 

Manure  for  natural  meadows,  O.  Sendstad  {Norsk  Landmandsblad,  13  {1894), 
pp.  148-150). 

Experiments  in  manuring  and  harrowing  meadow^s,  J.  Hansen  {FiihUng's 
landw.  Ztg.,  43  {1894),  No.  10,  pp.  322-327). 

Lathyrus  heterophyllus  {Tidskr.  Landtmdn,  15  {1894),  pp.  249,250). 

Lathyrus  tuberosus  tubers  {Kew  Misc.  Bui.  89,  pp.  164, 165). 

On  the  advantages  of  oat  culture,  H.  Natiiorst  {Tidskr.  Landtmdn,  15  {1894),  pp. 
297-300,334-338). 

Polygonum  sachalinense,  C.  Baltet  {Compt.  Rend.,  118  {1894),  No.  11,  p.  607).— 
The  author  has  a  short  note  on  Polygonum  sachalinense,  in  which  he  states  that  in  his 
nursery  in  France  it  bore  seed,  apparently  for  the  first  time,  in  1893.  The  heat  of 
that  year,  he  believes,  accounts  for  the  exceptional  fact.  He  also  received  from  the 
islands  in  the  sea  of  Okotsk  a  quantity  of  the  seed  in  a  perfect  state  of  maturity. 
He  states  that  this  plant  may  be  propagated  not  only  by  the  expensive  method  of 
root  cutting,  but  by  the  use  of  seed. 

Experiments  in  potato  culture  at  Alnarp  (Svreden),  1893  {Tidskr.  Landtmdn, 
15  {1894),  pp.  221,  222). 

Experiments  in  potato  culture,  1893,  H.  Knudsen  {Landmandsblade,  27  {1894), 
pp.  164-166,200-202). 

Ramie,  or  China  grass  {Bui.  Bot.  Dep.  Jamaica,  1  {1894),  No.  3  and  4, pp.  33-54).— 
Original  and  compiled  information  relating  to  the  cultivation  and  uses  of  ramie. 

Sorghum,  W.  P.  Wheeler  {New  York  State  Sta.  Rpt.  1892,  pp.  291-294).— Analysca 
of  15  varieties  of  sorghum  grown  at  the  station  in  1892. 
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Sorghum  and  sugar-cane  culture,  C.  L.  Newman  (Arkanms  Sta.  Bpt.  ISQJ,  pp. 
72-79).— X  reprint  from  Bulletin  22  of  the  station  (E.  S.  R.,  4.  p.  821). 

Sirup  and  crude  sugar-making  from  sugar  cane  and  sorghum,  C.  L.  Newmax 
(Arkansas  Sta.  Bpi.  1S03,  pp.  S0-S4).—A.  reprint  from  Bnlletiu  22  of  the  station  (E. 
S.R„4,p.843). 

Sugar  beet  experiments  in  England,  Scotland,  and  Ireland  in  1893,  G.  S. 
S():\iMEK  (Jour.  Sor.  Chnn.  Ind.,  13  (1S94),  No.  S,  p.  213). 

Turnips  and  ruta-bagas,  G.  Alluakd  (Her.  Hart.,  66  (1894),  Xo.  10,  pp.  225-227, 
tifju.  5).— Brief  notes  on  culture  and  description  of  varieties. 

The  wood  vetch  (Vicia  dumetorum),  A.  Von  Solemachkr  (I)cHt.  lundiv.  Prcssi; 
21(IS94),  No.  41,  p.  405). 

Report  on  crops  in  Denmark  during  1893,  K.  Hansen — (Tidsskr.  Lattdlikun..  13 
(IS04),  pp.  27-56). 

Yield  of  staple  crops.  C.  L.  Newman  (Arkansas  Sta.  Bpt.  1S93,  p.  72). — A  reprint 
from  Bulletin  22  of  the  station  (E.  S.  R.,  i,  p.  825). 
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Notes  on  self-pollination  of  the  grape,  S.  A.  Beach  {Xeic  Yuri- 
tState  iSta.  Kpt.  lti'J2,  pp.  507-606). — Investigations  as  to  the  power  of 
different  varieties  of  grapes  to  produce  perfect  fruits  without  cross  pol- 
lination from  otlier  flowers,  either  on  the  same  idant,  other  plants  of 
same  variety,  or  plants  of  a  different  variety.  Seventy-six  varieties, 
distributed  among  8  species  wdth  their  hybrids  and  crosses,  discharged 
their  pollen  before  the  corolla  was  entirely  opened,  but  not  all  of  them 
were  self-fertile,  as  was  proved  by  inclosing  the  clusters  of  buds  in  paper 
bags  until  the  blossoming  period  had  passed.  The  results  seemed  to 
show  that  varieties  having  stamens  with  short  filaments  were  in\ari- 
ably  unable  to  fertilize  tliemselves,  and  tliat  not  all  of  those  with  long 
filaments  could  do  so.  But  the  pollen  of  varieties  that  are  self-sterile 
may  fertilize  other  varieties. 

"Under  the  conditions  of  soil  and  climate  found  at  this  station  the  following  vari- 
eties may  be  expected  to  prove  unfruitful  when  planted  hy  themselves  out  of  the 
reach  of  pollen  from  other  varieties:  Black  Eagle,  Brighton,  Eumelau,  Massasoit 
(Rogers  No.  3),  Wilder  (Rogers  No.  4),  Rogers  No.  .5,  Gaertuer  (Rogers  No.  14),  Mer- 
rimac  (Rogers  No.  19),  Requa  (Rogers  No.  28),  Aminia  (Rogers  No.  39),  Essex  (Rog- 
ers No.  41),  Barry  (Rogers  No.  43),  Herbert  (Rogers  No.  44),  Salem  (Rogers  No.  53). 

"The  following  varieties  were  found  able  to  set  fruit  of  themselves :  Concord,  Dia- 
mond, Niagara,  Winchell  (Green  Mountain),  Rogers  No.  13,  Agawam  (Rogers  No.  15), 
Rogers  No.  24,  Rogers  No.  32,  Delaware." 

Cross  fertilization  of  grapes,  S.  B.  Geeen  {Minnesota  iSta.  Bui.  33, 
pp.  229-231). — To  test  the  self- fertility  of  grapes,  bunches  of  Moore 
Early,  Lady,  Agawam,  Ives  Seedling,  Lindley,  and  Brighton  were 
inclosed  in  bags  during  the  blossoming  period.  Lindley  and  Brighton 
Avere  found  completely  incapable  of  fertilizing  themselves,  not  a  single 
berry  setting,  but  the  others  all  produced  full  bunches  of  grapes. 

The  effect  of  rainfall  upon  pollination — note  on  preliminary 
experiments,  S.  A.  Beach  and  D.  G.  Faiiichild  {New  York  IState  Sta. 
Bpt.  1692,  pp.  007-612). — Two  Duchess  grapevines  and  two  Mount  Yer- 


HORTICULTURE.  47 

noil  pear  trees  were  experimented  with  to  ascertain  tbe  truth  oftlie  belief 
common  among  fruit-growers  that  excessive  rainfall  at  blooming  time 
is  disastrous  to  the  "  setting"  of  fruit.  One  of  each  was  constantly 
sprayed  during  the  blossoming  period,  by  means  of  a  Vermorel  nozzle 
thrust  up  among  the  leaves  and  connected  by  garden  hose  with  the 
hydrant.  The  others  were  left  untouched  for  checks.  The  pear  tree 
was  kept  wet  for  0  days  and  3  hours,  with  the  etfect  of  retarding  the 
development  of  the  flowers,  many  of  which  opened  and  shed  abundant 
and  apparently  normal  pollen  after  the  spraying,  though  the  flowers  on 
the  check  tree  had  withered  some  days  previously.  The  leaves  became 
covered  with  red-bordered  gray  spots,  persisting  all  summer.  But  one 
pear  was  borne,  bearing  3  seeds,  while  the  check  tree  produced  a  fair 
crop. 

The  spraying  of  the  grapevine  lasted  12  days,  retarding  the  blossoms 
4  days,  but  was  discontinued  before  the  blooming  was  over  on  either 
vine.  The  sprayed  vine  bore  fruit,  which  ripened  at  the  same  time  as 
that  of  the  check  vine,  but  60  per  cent  of  the  berries  were  abortive,  as 
against  21  j)er  cent  from  the  check. 

The  experiments  are  to  be  continued. 

The  pollination  of  pear  flowers,  M.  B.  Waite  ( U.  S.  Dept.  Agr., 
Division  of  Vegetahle  Pathohxjy  Bui.  5,  pp.  110^  pis.  12,  Jigs.  5). — This  bul- 
letin is  the  outgrowth  of  observations  made  while  investigating  the  fire, 
or  twig,  blight  of  the  pear.  The  experiments  conducted  on  the  preven- 
tion of  blight  by  excluding  insect  visits  from  the  flowers  gave  results 
that  seem  to  indicate  that  many  of  the  well-known  varieties  of  pears  are 
incapable  of  self-fertilization,  and  consequently  fail  to  set  fruit.  In  a 
measure  this  serves  to  explain  the  unfruitfulness  of  many  orchards. 

Experiments  were  conducted  on  144  trees,  rei^resenting  30  varieties, 
at  Brockport,  Rochester,  and  Geneva,  N.  Y.,  and  Chestnut  Farm,  near 
Scotland,  Va.  From  the  experiments,  the  details  of  which  are  given, 
it  was  found  that  22  varieties  are  either  wholly  or  in  part  incapable  of 
setting  fruit  from  self-fertilization  and  require  pollen  from  some  other 
variety  to  render  them  fertile,  while  14  varieties  are  self-fertile.  The 
list  is  as  follows:  Self-sterile  varieties — Anjou,  Bartlett,  Boussock, 
Clairgeau,  Olapp  Favorite,  Columbia,  De  la  Cliene,  Doyenne  Sieulle, 
Easter,  Gansels  Bergamotte,  Gray  Doyenne,  Howell,  Jones,  Lawrence, 
Louise  Bonne  de  Jersey,  Mount  Vernon,  Pound,  Sheldon,  Souvenir  du 
Cougres,  Superfin,  Wilder  (Colonel),  and  Winter  Nelis.  Self-fertile 
varieties — Angouleme,  Bosc,  Brockworth,  Buflum,  Diel,  Doyenne 
d'Alen9on,  Flemish  Beauty,  Heathcote,  Kietter,  Le  Conte,  Mannings 
Elizabeth,  Seckel,  Tyson,  and  White  Doyenne. 

The  author  studied  the  eftect  of  pollen  on  the  fruit  in  order  to  ascer- 
tain (1)  what,  if  any,  was  the  difference  between  self-pollinated  and 
cross-pollinated  fruit,  and  (2)  the  difference  between  different  kinds 
of  crosses.  A  great  contrast  Avas  noticed  between  the  self- pollinated 
and  cross-pollinated  fruit.    The  tendency  of  self-iiollinated  fruit  is  to 
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be  uarrower  and  not  well  filled  out  towards  the  blossom  end,  dne 
principally  to  lack  of  development  of  the  ovules.  Some  varieties,  how- 
ever, are  capable  of  producing  perfect  fruit  without  the  fecundation  of 
the  ovules.  In  fact,  most  of  the  close-pollinated  fruit  was  entirely- 
seedless.  There  was  a  tendency  in  self-pollinated  fruit  to  be  slightly 
later  in  ripening  than  the  crosses,  as  well  as  being  somewhat  smaller. 
In  comparing  the  crosses  with  each  other  but  slight  differences  were 
noted.  The  difference  between  the  seeds  of  the  two  was  the  most 
marked.  The  self- pollinated  fruit  was  seedless  or  nearly  so.  The 
external  characters  of  cross-pollinated  and  close-pollinated  fruit, 
together  with  the  seed  characters,  enable  one  readily  to  judge  to  which 
class  a  given  fruit  belongs. 

The  author  considers  the  effect  exerted  on  fruit  production  by  the 
vegetative  vigor  of  the  tree,  the  influence  of  weather  during  flower- 
ing time,  the  time  of  blooming  of  different  varieties,  of  insect  visitors, 
and  of  diseases. 

Similar  experiments  were  conducted  on  the  apple  and  quince.  The 
varieties  of  apple  are  more  inclined  to  be  sterile  to  their  own  pollen 
than  is  the  case  of  the  pears.  In  the  majority  of  cases  no  fruit  resulted 
from  self-pollination.  The  quince  seemed  to  fruit  as  well  with  its  own 
pollen  as  with  that  of  another  variety. 

The  following  summary  and  practical  conclusions  are  given  by  the 
author : 

"(1)  Many  of  the  common  varieties  of  pears  require  cross  pollination,  being  par- 
tially or  wholly  incapable  of  setting  fruit  when  limited  to  their  own  pollen. 

"(2)  Some  varieties  are  capable  of  self-fertilization. 

"(3)  Cross  pollination  is  not  accomplished  by  applying  pollen  from  another  tree  of 
the  same  grafted  variety,  but  is  secured  by  using  pollen  from  a  tree  of  a  distinct 
horticultural  variety,  i.  e.,  which  has  grown  from  a  distinct  seed.  Pollen  from 
another  tree  of  the  same  variety  is  no  better  tiian  from  the  same  tree.  This  failure 
to  fruit  is  due  to  the  sterility  of  the  jjollen  and  not  to  mechanical  causes. 

"(4)  The  impotency  of  the  polleu  is  not  due  to  any  deficiency  of  its  own,  but  to  the 
lack  of  affinity  between  the  pollen  and  the  ovules  of  the  same  variety. 

"(5)  The  pollen  of  two  varieties  may  be  absolutely  self-sterile  and  at  the  same 
time  perfectly  cross-fertile. 

"(6)  The  state  of  nutrition  of  the  tree  aad  its  general  environment  affect  its  ability 
to  set  fruit  either  with  its  own  pollen  or  that  of  another  tree. 

"(7)  Bees  and  other  insects  are  the  agents  for  the  transportation  of  polleu. 

"(8)  Bad  weather  during  flowering  time  has  a  decidedly  injurious  influence  on 
fruitage  by  keeping  away  insect  visitors  and  also  by  affecting  the  fecundation  of 
the  flowers;  conversely,  fine  weather  favors  cross  pollination  and  the  setting  of 
fruit. 

"(9)  Pears  produced  by  self-fertilization  are  very  uniform  in  shape.  They  differ 
from  crosses  not  only  in  size  and  shape,  but  also  in  some  cases  in  time  of  maturity 
and  in  flavor. 

"(10)  Among  the  crosses  the  differences  were  slight  or  variable,  so  that  their 
variations  are  not  to  be  ascribed  with  certainty  to  differences  in  pollen. 

"(11)  Self-fecundated  pears  are  deficient  in  seeds,  usually  having  only  abortive 
seeds,  while  the  crosses  are  well  supplied  with  sound  seeds. 

"(12)  Even  with  those  varieties  which  are  capable  of  self-fecundation  the  polleu 
of  another  variety  is  prepotent,  and  unless  the  entrance  of  foreign  pollen  be  pre- 
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vented  the  greater  number  of  frnits  will  be  affected  by  it,  as  shown  by  the  study  of 
Buffum  pears. 

"(13)  The  normal  typical  fruits  and  in  most  cases  the  largest  and  finest  specimens 
either  of  the  self- sterile  or  self- fertile  sorts  are  crosses. 

Practical  conclusions. — "(1)  Plant  mixed  orchards,  or  at  least  avoid  planting  solid 
blocks  of  one  variety.  It  is  not  desirable  to  have  more  than  3  or  4  rows  of  one 
variety  together,  unless  experience  has  shown  it  to  be  perfectly  self-fertile. 

"(2)  Where  large  blocks  of  trees  of  one  variety  which  blossomed  well  have  failed 
to  fruit  for  a  series  of  years  without  any  apparent  reason,  it  is  exceedingly  nrobable 
that  the  failure  is  due  to  lack  of  cross  pollination.  The  remedy  is  to  graft  in  other 
A^arieties  and  supply  foreign  pollen. 

"(3)  Be  sure  that  there  are  sufficient  bees  in  the  neighborhood  or  within  2  or  3 
miles  to  properly  visit  the  blossoms.  When  feasible  endeavor  to  favor  insect  visits 
to  the  blossoms  by  selecting  sheltered  situations  or  by  planting  wind-breaks." 

Protection  of  grapes  against  spring  frosts,  F.  Houdaille  {Prog. 
A(jr.  et  Vit,  11  {1S94),  No.  13,  pp.  325-329;  No.  14,  pp.  357,  358).— The 
author  briefly  reviews  the  methods  proposed  for  lessening'  the  injuries 
wrought  by  spring  frosts  on  young  grape  shoots,  citing  a  few  French 
vine  growers  who  have  used  each  system.  The  methods  proposed  for 
use  before  frost  occurs  are  late  pruning,  use  of  screens  and  of  dust,  and 
watering  the  soil.  Prof.  Carre  (Department  of  Haute-Graronne)  observed 
in  1892  that  the  varieties  which  made  an  early  growth  were  the  ones 
which  suffered  most  from  frost.  The  author  inclines  to  the  belief  that 
late  pruning,  by  delaying  tlie  growth  of  the  shoots,  is  advisable.  The 
value  of  screens  is  admitted,  but  their  cost  precludes  their  use.  The 
use  of  some  powder  or  dust  <vas  found  by  Carre  to  be  effective  when 
applied  to  vines  trained  in  a  unilateral  cordon,  but  ineffectual  when 
trained  in  goblet  shape.  Andrien  tried  whitewashing  with  a  thick  milk 
of  lime,  but  with  scarcely  appreciable  effect.  In  another  case  the  appli- 
cation of  dry  plaster  in  AjDril,  1893,  i)roved  a  failure.  Xear  Tunis  in 
the  same  mouth  sprinkling  with  sulphureil  milk  of  lime  was  efficacious. 
Several  instances  are  mentioned  in  which  watering  the  soil  resulted 
favorably. 

For  use  during  the  time  that  the  temperature  is  low  enough  for  frost 
the  author  recommends  artificial  clouds  produced  by  burning  tar  or 
other  substances.  One  instance  is  cited  in  which  the  tar,  instead  of 
being  burned  in  metallic  vessels,  was  poured  into  small  holes  made  in 
the  soil.  Artificial  clouds  gave  satisfactory  results  only  when  the  air 
was  still  and  when  the  thermometer  stood  not  lower  than  2°  C. 

The  author  states  that  viticulturists  are  divided  in  opinion  as  to  tlie 
method  of  pruning  frosted  shoots  and  even  as  to  the  advantages  of 
pruning  frosted  vines  at  all. 

Chlorate  of  potash  in  mushrooms,  E.  Bourquelot  {Bid.  Soc. 
MycoJ.  France,  10  {1891),  No.  2,  pp.  88,  89).— The  presence  of  chlorate  of 
potash  in  mushrooms  has  been  known  since  1866,  when  it  was  discov- 
ered by  Boudier  in  Amanita  phalloides,  A.  muscaria,  and  Boletus  edulis. 
Since  then  various  authors  have  added  to  the  list  of  species  containing 
1976— :^o.  X i 
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tins  salt.  The  author,  while  stiidyiug  the  presence  of  sugar  in  musli- 
rooms,  met  with  chlorate  of  potash  in  iiiauj^  species,  a  list  of  22  being 
given.  It  is  most  abundant  in  Amanita  plialloides  and  Boletus  cynes- 
cens,  where  he  found  as  much  as  0.5  per  cent  of  the  salt  in  the  fresh 
mushroom. 

Analyses  of  fruit  trees,  P.  Collier  {Ne?v  YorJc  State  Sta,  Rpt.  1S92, 
2)p.  173-209),  The  relation  of  i)arts  of  the  tree,  composition  of  the  ash 
of  the  various  parts,  and  the  calculated  amounts  of  the  various  ash 
constituents  per  tree  or  shrub  are  given  for  3  varieties  of  apples,  4  of 
cherries,  8  of  peaches,  2  of  crab  apples,  8  of  pears,  4  of  plums,  and  2 
of  quinces,  and  a  mixture  of  varieties  of  grapeviues.  The  data  are 
fully  tabulated.  It  is  evident  that  young  nursery  stock  is  under  con- 
sideration, for  it  is  estimated  that  "  with  rows  4  feet  apart  and  trees  1 
foot  apart  in  row  there  would  be  on  an  acre  10,890  trees,  weighing 
23,299  lbs.,  or  over  11  tons."  Taking  the  average  composition  of  the 
nursery  stock  named,  the  asb  in  the  11  tons  would  contain  approxi^ 
niately  the  following  amounts  of  ingredients: 

Mineral  matter  removed  hj  vttrsenj  stool' pet'  acre. 


Pounds. 

Silicic  acid , , 51.63 

Pliospboric  acid 19. 71 

Sulpliuric  acid  .. 10.88 

Chlorine , 1. 49 

Ciirboiiic  acid  (estimated) 117.  40 

Ferric  oxido 3.  93 


Pounds. 

Lime 160.09 

Magnesia 20.  60 

Soda 11.62 

Pota.sli 21.01 

TotaJ 448.36 


For  comparison  the  mineral  ingredients  removed  by  cereal  crops  are 

given. 

"  Since  upon  an  average  it  requires  from  3  to  4  years  to  grow  the  crop  of  nursery 
stock  the  cereals  make  a  far  greater  demand  upon  the  soil  than  the  growing  of 
nursery  stock,  and  it  is  a  matter  of  common  observation  that  the  removal  of  a  crop 
of  trees  leaves  the  soil  in  excellent  condition  for  the  growth  of  cereals." 

The  results  of  experiments  during  four  years  in  fertilizing  the 
grapevine,  E.  Zacharewicz  {Prog.  Agr.  et  Vit.,  11  {1894),  No.  1, 
2)j).  17-24;  No.  3,  pp.  02-68;  No.  6,  pp.  143-150). — The  experiments 
reported  were  carried  out  on  a  number  of  farms  in  France  during  a 
period  of  4  years.  On  each  farm  used,  18  plats  Avere  laid  out,  each 
plat  usually  consisting  of  100  vines.  The  fertilizers  used  were  nitrate 
of  soda,  nitrate  of  potash,  sulphate  of  ammonia,  sesame  cake,  chloride 
of  i>otash,  sulphate  of  potash,  carbonate  of  potash,  sui)erphosphate, 
and  gypsum,  applied  in  various  combinations. 

On  most  soils  nitrate  of  soda  proved  the  best  form  of  nitrogen.  On 
a  soil  rich  in  nitrogen  and  in  potash  and  moderately  rich  in  acid  phos- 
phate, nitrate  of  soda  produced  a  luxuriant  vegetation  to  the  detri- 
ment of  the  crop  of  grapes.  Here  sulphate  of  ammonia  was  found  to 
be  more  advantageous;  i)otash  in  its  several  forms  lU'oduced  no  con- 
sx)icuous  effect. 
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In  conclusion  the  author  recommends  nitrate  of  soda  for  the  sedi- 
mentary Alpine  soils  poor  in  nitrogen,  and  sulphate  of  ammonia  or 
sesame  cake  for  those  very  rich  in  nitrogen.  For  the  alluvial  soils 
along  the  Rhone  he  considers  nitrate  of  soda  and  sulphate  of  ammonia 
as  of  equal  value.  Carbonate  of  potash  usually  gave  the  largest  crop, 
but  the  sulphate  is  recommended  on  account  of  its  less  cost  and 
because  it  makes  a  richer  wine.  Superphosphate  increased  the  harvest 
and  produced  a  favorable  eft'ect  in  maturing  the  wood  of  the  vine. 
Plaster  is  recommended  for  soils  rich  in  organic  matter  and  potash  and 
poor  in  lime. 

Tomatoes,  L.  C.  Corbett  {/South  JJalota  Sta.  Bui.  37,  pp.  16).~ 
Eesults  of  experiments,  with  snggestionsfor  the  cultivation  of  tomatoes 
in  South  Dakota,  and  remarks  on  combating  the  attacks  of  insects  and 
diseases.  Exijeriments  were  made  Avith  seeds  from  green,  sun-ripened, 
and  normal  fruit,  with  cuttings,  and  with  different  methods  of  training 
and  pruning  the  plants,  with  the  following  summary  of  conclusions: 

"(1)  There  is  uot  euoiigli  gaiu  to  warrant  the  additional  trouble  autl  expense  of 
sowing  tomato  seeds  before  March  1,  and  for  the  ordinary. field  crop  they  should  not 
be  planted  later  than  the  middle  of  March. 

"  (2)  Single-stem  training  makes  the  crop  earlier,  but  reduces  the  quantity  materi- 
ally. 

"  (3)  Seeds  from  green  fruits  gave  larger  fruits  and  a  greater  weight  of  fruit  per 
plant  than  sun-ripened  or  normal. 

"  (4)  Cuttings  are  decidedly  earlier  and  more  productive  during  the  early  part  of 
the  season  than  normal  or  iiaient  plants. 

'•  (5)  Pruning  plants  before  setting  in  the  field  retards  nuiturity  of  the  fruit. 

"(6)  The  3  best  varieties  tested  Avere  Dwarf  Champion,  Early  Ruby,  and  Early 
Advance." 

Tomatoes,  W.  M.  Munson  {Maine  Sta.  Bui.  9,  2d  ser.,  pp.  4).—Oon- 
chisions  as  to  culture  reached  from  the  work  witii  tomatoes  during  1893. 
The  plants  should  be  set  as  early  in  the  spring  as  possible,  and  they 
prove  more  vigorous  and  productive  if  started  in  pots  before  setting 
in  the  field.  Crosses  often  proved  at  first  more  productive  than  either 
parent,  but  tended  to  quickly  "run  out."  Ignotum,  Matchless,  Oxiti- 
mus,  Ithaca,  and  Longkeeper  maintained  their  reputation,  and  Burpee 
Climax,  Maule  Earliest,  and  Brlnton  Best  are  considered  promising 
among  the  newer  varieties. 

Cauliflowers,  W.  M.  Munson  {Maine  Sta.  Bui.  10,  M  ser.,  pp.  i). — 
Eemarks  on  the  culture,  varieties,  and  cooking  of  cauliflow-ers.  The 
soil  conditions  and  general  culture  should  be  much  like  those  for  cab- 
bage, and  it  was  found  best  to  start  the  young  plants  in  pots  before 
the  early  setting  out.  Thorough  and  frequent  cultivation  and  bringing 
the  outer  leaves  together  and  tying  them  a  few  days  before  cutting,  to 
bleach  the  heads,  is  advised.  The  earlier  varieties  proved  more  satis- 
factory, as  Burpee  Best  Early,  Dwarf  Danish,  Kronk  Perfection,  Liv- 
ingston Earliest,  Alabaster,  and  Snowball. 

Fruit-growing  in  Kentucky,  and  notes  upon  vegetables,  C.  W. 
Mathews  {Kentuclcy  Sta.  Bui.  50,  pp.  27-53). — The  first  part  of  this 
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bulletin  is  compiled  from  answers  to  circulars  sent  out  to  about  200 
fruit-growers  in  the  State,  asking  the  varieties  preferred  by  them.  Of 
apples  named  for  home  use,  the  following  are  the  first  G:  Early  Har- 
vest, Winesap,  Ben  Davis,  Eome  Beauty,  Maiden  Blush,  and  Kawle 
Janet,  while  the  same  varieties  lead  for  marketing  in  a  slightly  differ- 
ent order,  with  Ben  Davis  first.  Of  i)eaches  are  named  Olduiixoii, 
Crawford  Early,  Crawford  Late,  Smock,  Heath  Cling,  Stump  the 
World,  and  Mountain  Eose;  while  of  pears,  Bartlett,  Kieffer,  and 
Seckel  are  grown  most  generally.  Among  grapes.  Concord,  Catawba, 
Ives  Seedling,  Delaware,  Niagara,  Martha,  Moore  Early,  Poeklington, 
Brighton,  and  Worden  head  the  list;  and  among  strawberries.  Cres- 
cent, Bubach,  Haverland,  Gandy,  Kentucky,  Sharpless,  and  Wilson. 

Directions  are  given  for  combating  insects  and  diseases. 

The  second  j)art  of  the  bulletin  gives  byief  notes  on  experiments  with 
vegetables  on  the  station  land.  Several  varieties  each  of  sweet  corn, 
peas,  tomatoes,  and  bush  and  pole  beans  were  grown. 

Michigan  fruit  list,  L.  E.  Taft  {Michigan  Sta.  Bui.  105,  j)p.  lOU- 
122). — This  is  a  list  of  the  favorite  varieties  of  various  fruits,  and  is 
com])iled  from  the  answers  to  circulars  sent  to  some  200  fruit-growers 
in  ditferent  sections  of  the  State.  Eighty-nine  varieties  of  apples  are 
included,  and  the  following  20  varieties  are  recommended  as  a  good 
family  collection  for  nearly  all  sections  of  the  State:  Eed  Astrachan, 
Bough  (sweet),  Oldenburg,  Primate,  Chenango,  Keswich,  Maiden 
Blush,  Shiawassee,  Twenty  Ounce,  Bailey  (sweet),  Westfield,  Jonathan, 
Hubbardston,  Grimes,  Baldwin,  Tolman,  King,  Ehode  Island  Greening, 
Eed  Canada,  Northern  Spy,  and  Golden  Eusset  (N.  Y.).  Five  varieties 
of  crab  apples  are  given,  and  Hyslop  and  Transcendent  are  preferred. 
Aj)ricots  and  nectarines  do  not  thrive  in  Michigan,  but  3  varieties  of 
each  are  cited,  and  15  of  blackberries.  Stone,  Snyder,  and  Taylor  being- 
put  first.  Among  cherries,  11  varieties  of  the  Heart  and  Bigarreau 
type  and  13  of  Dukes  and  Morellos  are  given,  and  Black  Tartarian, 
Governor  Wood,  Early  Eichmond,  May  Duke,  Wragg,  and  Vilne  Sweet 
are  recommended.  Ten  varieties  of  currants  are  given,  and  Prince 
Albert  recommended.  Four  varieties  of  gooseberries  are  grown.  Down- 
ing the  more  extensively.  Of  30  varieties  of  grapes,  Worden,  Concord, 
Delaware,  Salem,  Brighton,  Niagara,  and  Winchell  (Green  Mountain) 
are  selected  as  proving  of  most  value.  Thirty-one  varieties  of  peaches 
are  given,  with  Barnard,  Bronson,  Early  Michigan,  Angle  Mammoth, 
Gold  Drop,  Hale,  Kalamazoo,  Lewis,  Smock,  and  Snow  Orange  in  the 
lead  for  market  varieties,  Mountain  Eose  and  Oldmixon  Free  to  be  added 
for  home  use.  From  among  42  varieties  of  pears  named,  Bartlett, 
Anjou,  Bosc,  Clapp  Favorite,  Flemish  Beauty,  Howell,  Seckel,  and 
Sheldon  are  those  most  desired.  Twenty-four  varieties  of  European 
and  3  of  Japanese  plums  are  listed  as  grown  in  the  State,  and  Brad- 
shaw,  Coe  Golden  Drop,  Lombard,  Pond  (English),  and  Shropshire 
Damson  are  given  the  preference.    Orange  leads  the  4  varieties  of 
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quinces  that  are  listed.  Of  24  varieties  of  raspberries,  Shaffer,  Palmer, 
Gregg,  Conrath,  Ohio,  Hansell,  Marlboro,  Cuthbert,  aud  Turner  are 
best  liked.  Twenty-two  varieties  of  strawberries  are  named,  with 
Bnbach  Xo.  5,  Crescent,  Cumberland,  Haverland,  Parker  Earle,  Sharp- 
less,  Warfield,  and  Wilson  as  the  favorites. 

Strawberries  and  raspberries,  L.  E.  Taft  and  H.  P.  Gladden 
{Michigan  Sta.  Bid.  100,  pp.  123-135). — Kotes  on  varieties  and  results 
obtained  in  1893.  One  hundred  and  eighteen  varieties  of  strawberries 
were  tested,  and  a  table  is  given  showing  the  sex,  vigor,  dates  of 
bloom,  first  and  last  ripe  fruit,  productiveness,  size,  form,  color,  quality, 
and  firmness.  A  few  of  the  leading  varieties  were  grown  in  rows 
18  rods  in  length,  Bubach  producing  60f  quarts,  Haverland  GO^,  and 
Gandy  and  Lower  45i  and  43,  respectively.  Twenty-seven  varieties 
were  grown  in  narrow  matted  rows  with  25  jilants  in  a  space  of  40 
feet.  Parker  Earle  gave  20  quarts,  Greenyille  1G|,  Hattie  Jones  and 
Woolverton  IG  each,  and  Leroy  15^.  Notes  on  the  vigor  and  produc- 
tiveness are  given  for  31  varieties,  and  especial  attention  called  to 
Clyde,  Greenville,  Leroy,  ISTo.  2  (Feicht),  Weston,  and  Yankee  Doodle, 
among  the  new  kinds.  Bubach,  Crescent,  Cumberland,  Haverland, 
Minor,  Sbarx)less,  Warfield,  and  Wilson  are  recommended  as  market 
varieties,  and  for  home  use  Cumberland,  Great  Pacific,  and  Sharpless. 

Bordeaux  mixture,  3  lbs.  of  copper  sulphate  and  3  lbs.  of  fresh  lime 
to  32  gals,  of  water,  is  advised  against  leaf  blight  and  rust,  with  the 
addition  of  2  ozs.  of  Paris  green  if  leaf-eating  insects  are  present. 

Twenty  varieties  of  black  and  hybrid  raspberries  and  12  of  red 
were  tested,  and  tables  are  given  showing  the  points  mentioned  for 
strawberries.  Of  the  black,  Conrath,  Kansas,  Nemaha,  and  Gregg  are 
recommended,  and  of  the  red,  Cuthbert  and  Golden  Queen.  In  case 
of  anthracnose  all  badly  diseased  canes  should  be  cut  out  and  Bor- 
deaux mixture  used,  spraying  just  before  the  growth  starts  aud  repeat- 
ing every  2  weeks  until  the  fruit  is  half  grown. 

Varieties  of  cantaloupes,  C.  L.  Newman,  {Arlcansas  Sta.  Bpt.  1S9S,  p.  07). — A 
reprint  from  Bulletin  22  of  the  station  (E.  S.  R.,  4,  p.  828). 

On  the  permanency  of  races  in  mushrooms,  Costantin  and  Mairuchot 
(Contpt.  Bend.,  US  {1894),  No.  20,  pp.  1108-1111). 

The  tree  tomato  (Cyphomandra  betacea),  J.  H.  Maidp:n  {Agl.  Gaz.  N.  S. 
W.,  5  (1894),  No.  4,  pp.  214-211,  pi.  1). — Habitat,  culture,  uses,  and  propagation. 

Garden  vegetables,  B.  C.Buffum  {Wijoming  Sta.  Bui.  17,  pp.  24-30)  .—This,  con- 
sists of  lists  of  the  vegetables  grown  at  the  various  State  experiment  farms :  At 
Laramie,  asparagus,  beans,  cabbage,  cauliflower,  lettuce,  peas,  beets,  radishes,  and 
turnips;  at  Saratoga,  beans,  cabbage,  cauliflower,  lettuce,  jieas,  squashes,  and 
tomatoes ;  at  Sundance,  beans,  sweet  corn,  peas,  beets,  carrots,  parsuips,  turnips, 
and  salsify;  at  Wlieatland,  beans,  sweet  corn,  beets,  carrots,  parsnips,  and  sweet 
potatoes. 

Vegetables  grown  for  exhibition,  S.  A.  Bkacii  {New  York  State  Sta.  Bui.  69,  n.  ser., 
pp.  249-302,  fifjs.  5).— Annotated  and  tabulated  lists  of  the  varieties  of  bush  beans, 
bush  and  pole  Limas,  beets,  Swiss  chards,  carrots,  sweet  corn,  pop  corn,  cress,  cucum- 
bers, eggplant,  gourds,  lettuce,  muskmelonSj  watermelons,  okra,  onions,  parsnips. 
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peas,  peppers,  radishes,  salsify,  squashes,  tomatoes,  and  turnips  sent  by  the  station 
to  the  New  York  horticultural  exhibit  at  the  World's  Fair,  with  remarks  on  the  rel- 
ative value  of  the  different  varieties,  and  special  methods  of  cultivation  and  ship- 
ment employed. 

The  farmer's  apple  orchard,  D.  W.  Bkadle  (Ontario  Agh  College  Bid.  92,  pp. 
13-1S).—  A  popnlar  article  on  the  cnlture  of  apples  in  Ontario,  with  remarks  on 
soils,  pruning,  varieties,  and  spraying  for  diseases  and  insects,  with  receipts  for  the 
remedies  to  be  used. 

"  [For  home  nsej  the  following  varieties  are  named  about  in  the  order  of  ripening: 
Yellow  Transparent,  Red  Astrachau,  Oldenburg,  Chenango,  Gravenstein,  Ribston  Pip- 
pin, Blenheim  Pippin,  Snow  [Fameuse],  Tompkins  King,  Mcintosh,  Tolman  Sweet, 
Sutton  Beauty,  Baldwin,  Pewaukee,  Northern  Spy,  Grimes  Golden,  Golden  Russet, 
Roxbury  Rnsset;  and  in  planting  for  hiarket,  selection  can  be  made  with  advantage 
from  Oldenbnrg,  Gravenstein,  St.  Lawrence,  Ribston  Pippin,  \Vealthy,  Blenheim 
Pippin,  Tompkins  King,  Baldwin,  Northern  Spy,  Golden  Russet,  Ontario,  Roxbury 
Rnsset,  Rhode  Island  Greening  and  Westfield  Seek-no-further." 

Variety  tests  of  apples,  S.  A.  Beach  {New  York  Stale  Sta.  Bpt.  1892,  pp.  586-596).— 
Descriptive  notes  for  10  varieties  new  to  the  station  farm,  and  tables  showing  the 
yield  and  age  before  bearing  fruit,  for  93  varieties.  Where  the  young  trees  were 
planted  they  produced  fruit  in  about  8  years,  while  the  averagetime  for  79  varieties 
that  had  been  top-worked  was  5.72  years. 

Peach  and  plum  culture  in  Michigan,  L.  R.  Taft  {Michigan  Sta.  Bui.  103,  pp. 
3-62,  figs.  9). — A  popular  article  on  peach  and  plum  orchards,  with  directions  as  to 
soil,  location,  planting,  cultivation,  pruning,  fertilizing,  harvesting  the  fruit,  and 
preventing  the  attacks  of  insects  and  diseases.  The  following  varieties  are  recom- 
mended: Peaches — Hale,  Lewis,  St.  John,  Richmond,  Barnard  (or  Snow  Orange), 
Jacques,  Gold  Drop,  Late  Barnard,  Hill  Chili,  Smock;  plums  in  the  order  of  ripen- 
ing— Duaue  Purple,  Washington,  Bradshaw,  Green  Gage,  Lombard,  Jefl'erson,  Prince 
Englebert,  Genii,  Imperial  Gage,  Pond,  Quackenboss,  German  Prune,  Damson, 
Shropshire  Damson,  Coe  Golden  Drop,  Fellemburg,  and  Bavay. 

Notes  on  early  and  late  blooming  peaches  {U.  S.  Dept.  Agr.,  Division  of  Statis- 
tics, Bpt.  115,  Mag,  1894). — In  reply  to  a  circular  sent  out  by  the  Division  of  Pomol- 
ogy, 560  replies  were  received. 

"In  reply  to  the  inquiry  regarding  the  varieties  of  the  peach  which  have  been 
observed  to  Idoom  later  than  others,  78  varieties  are  named  by  one  or  more  corre- 
spondents. 

"Owing  to  the  great  diversity  in  the  varieties  of  this  fruit  grown  in  the  diiferent 
regions  from  which  reports  were  received,  and  the  lack  of  reports  on  any  very  widely 
distributed  variety  which  can  be  taken  as  a  standard  for  comparison,  it  has  not  been 
possible  to  determine  what  one  or  more  varieties  bloom  later  than  all  the  others  in 
different  latitudes.  It  is  evident,  however,  that  the  early  ripening  varieties,  such  as 
Alexander  (including  Amsden),  Rivers,  and  Hale,  have  been  found  to  be  the  latest 
bloomers  by  the  largest  number  of  observers.  These  varieties,  all  of  which  are  white 
fleshed,  and  most  of  which  are  semiclingstones  having  large  blossoms,  seem  to  con- 
stitute the  most  widely  distributed  late-blooming  group  of  the  Persian  race.  They 
are  planted  in  small  numbers,  however,  in  most  of  the  market-peach  regions,  because 
of  the  inferior  quality  of  their  fruit  and  its  susceptibility  to  rot. 

"  The  reports  indicate  that  inlatenessof  bloomingthelatestripeningvarieties  stand 
next  to  the  very  early  ones.  This  group,  of  which  Smock,  Salway,  Fox  Seedling, 
Picquet  Late,  Heath  Cling,  and  Bilyeu  are  leading  representatives,  includes  varieties 
having  both  large  and  small  blossoms,  white  and  yellow  flesh,  and  both  clingstones 
and  freestones.  The  larger  number  of  the  well-known  and  widely  distributed  varie- 
ties in  this  group  are  yellow-fleshed  freestones,  having  small  or  medium  sized  blos- 
soms." 
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Condition  of  peach  buds,  S.  I'.  iUwxAiin  {M(t><'<((cliiisclls  I-falcli  Stu.  llnl.S-l.p.  IS). 

A  brief  uote  ou  the  coiulitiou  of  the  peach  l)n(ls  at  the  station  Ma)'ch  20.  1891,  nearly 
all  of  them  being  wiuterkilled. 

Plum  culture,  G.  W.  Clixic  (Ontario  J{/1.  College  Bui.  9;?,  pp.  25~:i9).—A.  popular 
article  treating-  of  the  soil,  preparation,  planting,  cnltivation,  fertilizing,  varieties, 
marketing,  and  prevention  of  diseases  and  insect  attacks.     The  following  varieties 
are  recommended  for  most  localities  in  Ontario,  especially  if  the  soil  contains  clay: 
"Bradshaw,  or  Niagara,  Duane  Purple,  Imperial  Gage,  Washington,  Smith  Orleans, 
Huling  Superb,  McLaughlin,  Lombard,  Pond  Seedling,  Glass  Seedling,  Quackenboss, 
Yellow  Egg,  German  Prune,  and  Reine  Claude  de  Bavay." 
Manuring  of  fruit  trees,  A.  Andouard  (L'Engrais,  9  {lS9-i),  No.  21, pp.  496-498). 
Strawberry  culture,  W.  W.  Hilborx  {Ontario  A(jl.  College  Bui.  9.2,  pp.  19-23).— A 
popular  article  on  the  growing  of  strawberries,  urging  their  more  general  cultiva- 
tion in  Ontario,  and  recommending  BederWood,  Crescent  Seedling,  Bubach,  Wilson, 
Woolverton,  Saunders,  Lovett,  and  Williams  as  suitable  varieties. 

Further  study  of  native  grapes,  E,  A.  Popenoe  and  S.  C.  Mason  (Kansas  Sta. 
Bui.  44,  pp.  115-127). — Report  on  100  varieties  grown  in  the  station  vineyard,  with 
reference  to  the  botanical  classification,  hardiness,  quality,  liability  to  disease,  and 
comparative  earliness;  and  diagrams  showing  the  classification  and  earliness. 

Report  on  varieties  of  grapes  fruited  in  1893,  S.  T.  Maynard  (Massachusetts 
Hatch  Sta,  Bui,  25,  pp.  15-lS). — One  hundred  and  twenty-five  varieties  fruited  in 
the  station  plats,  and  tabulated  data  are  given  for  116  varieties,  two  vines  of  each 
being  grown,  one  of  which  was  sprayed  and  the  other  left  untouched  as  a  check. 

Variety  tests  of  grapes,  S.  A.  B]:ach  (New  York  State  Sta.  Rpi.  1892,  pp.  612'- 
641). — Descriptive  notes  for  200  varieties  of  grapes,  fruiting  in  the  station  vineyards 
with  mention  of  the  species  from  which  they  have  sprung. 

A  year  among  fruits,  T.  T.  Lyox  (Michigan  Sta.  Bui.  104,  pp,  63-105). — Report  on 
the  operations  at  the  South  Haven  Substation  during  1893.  Owing  to  the  attacks 
of  insects  and  fungus  diseases  the  year  before,  it  was  found  necessary  to  do  exten- 
sive spraying  with  Paris  green  and  Bordeaux  mixture,  which  proved  so  effective  and 
thorough  a  remedy  that  very  little  trouble  was  experienced  afterward.  The  results 
for  each  kind  of  fruit  are  tabulated.  There  were  tested  107  varieties  of  strawberries, 
59  of  raspberries,  29  of  blackberries,  3  of  service  berries,  23  of  currants,  15  of  goose- 
berries, 60  of  cherries,  5  of  mulberries,  170  of  peaches,  2  of  nectarines,  146  of  grapes, 
40  of  plums,  13  of  pears,  4  of  apples,  7  of  quinces,  4  of  chestnuts,  and  1  each  of  chin- 
quapin, pecan,  English  walnut,  Japan  walnut,  almond,  filbert,  hazelnut,  and  fig. 
Notes  are  also  given  for  several  of  the  leading  varieties. 

Fruits:  notes  on  varieties,  S.  B.  Grekx  (Minnesota  Sta.  Bui,  32,  pp.  239-247). — 
Report  on  the  testing  of  7  varieties  of  plums,  7  of  apples,  4  of  Juneberries,  8  of 
grapes,  and  47  of  strawberries.  Attacks  by  the  leaf  roller  were  checked  by  mowing 
off  the  old  strawberry  leaves,  and  spraying  the  new  foliage  with  Paris  green. 

Progress  report  upon  fruits,  B.  C.  Buffum  (Wyoming  Sta.  Bui.  17,  pp.  31-34).-^ 
Brief  notes  on  the  results  of  the  second  year  in  testing  fruits.  Strawberries,  rasp- 
berries, blackberries,  grapes,  currants,  gooseberries,  apples,  x>l'"iis>  cherries,  pears, 
apricots,  quinces,  buffalo  berries,  and  Juneberries  are  being  grown,  but  nearly  all 
suffered  more  or  less  from  the  cold  winter. 

Fruit  statistics  (Ontario  Agl.  College  Bui.  92,  pp.  SO,  31). — The  number  of  bear- 
ing and  nonbearing  apple,  pear,  peach,  plum,  and  cherry  trees  and  grapevines  in 
Ontario  in  1892  and  1893. 

Notes  on  vegetables,  fruits,  pruning,  etc.,  G.  Cootk  (Oregon  Sta.  Bui.  29,  pp. 
51-68). — Results  of  the  comparative  testing  of  varieties  of  cabbage,  celery,  toma- 
toes, squash,  beets,  lettuce,  kale,  beans,  apples,  plums,  peaches,  service  berry, 
currant,  gooseberry,  raspberry,  blackberry,  mulberry,  strawberries,  and  grapes, 
with  remarks  on  the  pruning  of  plums,  and  the  effect  of  fertilizing  on  fruit  and 
vegetaliles. 
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Report  of  the  assistant  horticulturist,  C.  E.  HuNN  (Neiv  York  State  S!a.  lipt. 
1S92,  mi.  6S2-G9G,  700). — Notes  ou  the  varieties  of  strawberries,  raspberries,  blackber- 
ries, currants,  gooseberries,  and  Leans  grown  at  the  station,  with  tabulated  data  for 
the  strawberries  and  raspberries,  directions  for  spraying  with  Bordeaux  mixture, 
and  a  description  of  the  rose  bug. 

Thirtj^-four  varieties  of  potatoes  and  25  of  tomatoes  are  listed  in  the  order  of 
their  productiveness. 

Fruit-Growers'  Association  of  Ontario. — Among  the  articles  in  the  Twenty- 
fifth  Annual  Report  of  the  Fruit-Growers'  Association  of  Ontario,  1893,  are  the  fol- 
lowing: Modification  of  fruits  by  climate,  J.Craig;  Notes  on  the  chemistry  of  the 
copper  salt  fuugicides,  F.  T.  Shutt;  and  Desirable  ornamental  trees,  shrubs,  and 
plants,  W.  Saunders. 

Horticultural  experiments  and  notes,  J.  T.  Stixson  (Arlcansas  Sta.  Ept.  1893, pp. 
35-62).— A  reprint  of  Bulletin  21  of  the  station  (E.  S.  R.,  4,  p.  828). 

Reports  of  the  annual  meetings  of  the  Viticultural  Society  of  Cognac  for  1893 
and  1894. — These  comprise  reports  from  the  administrative  council  on  the  general 
work  of  the  society  and  of  the  station  for  viticulture,  a  special  report  by  the  director 
of  the  fetation  on  vine  culture  in  Cognac,  a  report  to  the  Minister  of  Agriculture  review- 
ing the  work  done  under  the  direction  of  the  society,  and  a  paper  by  the  director 
of  the  station  for  viticulture  on  soils  in  diflerent  parts  of  Cognac. 

Dictionnaire  d'Horticulture,  parti,  D.  Bois  (Pans  ;  P.  Elinclcsieck,  1S93,  pp. 
160,  figs.  112). — This  new  work  is  more  on  the  order  of  an  encyclopedia  than  of  a  dic- 
tionary. It  is  the  work  of  27  contributors,  and  is  advertised  to  be  issued  in  8  parts, 
with  over  1,000  illustrations,  many  of  them  colored.  This  first  part  comprises  from 
A  to  Bamhvsa. 

Gardening  for  Farmers,  F.  J.  C.  Jensen  {Ci^enhagen:  1894,  fourth  edition). 

Danish  Gardening,  F.  J.  C.  Jensen  {Copenhagen:  1894,  sixth  edition). 

Window  Gardening,  F.  J.  C.  Jensen  {Copenhagen:  1894,  sixth  edition). 

FORESTRY. 

Forest  trees,  B.  C.  Buffum  {Wyoming  Sta.  Bui.  17,  pp.  34,  35). — A  brief  mention 
of  cottouwoods  and  Russian  willows  grown  at  the  experiment  farms  for  Avind- 
breaks,  and  honey  locust  for  hedge.  Ash  and  elm  are  also  being  grown,  and  all  are 
doing  well. 

The  theory  and  practice  of  forest  management,  Dorrer  {Forst.  u  Jagdw.,  70 
{1894),  pp.  165-171). 

The  influence  of  removing  dead  trees  on  the  growth  of  those  remaining,  M. 
KUNZE  {Tharand.  Forst.  Jahrhuch.,  44  {1894),  No.  1,  pp.  1-4S). 

Investigations  concerning  the  structure  and  properties  of  oak  timber  {Zlschr. 
naturw.  Forst.,  3  {1894),  No.  5,  pp.  193-203). 

Comparative  anatomical  studies  of  pine  and  larch  wood,  A.  Burgerstkin 
{Denkschriftf.  kaiserl.  Acad.  Wissensch.  Math,  natur.  Classe,  59  {1893),  p)p.  395-432; 
als.  in  Bot.  Centhl.,  58  {1894),  No.  6,  pp.  214,  215). 

Sunshine  through  the  woods,  B.  D.  Halsted  {Pop.  Sex.  Monthly,  1894,  July,  pp. 
31S-S22). — Describes  a  method  of  making  solar  prints  of  wood. 
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SEEDS— WEEDS. 

A  machine  for  preparing  seeds  that  germirate  with  diulculty  ( nrairisclnr. 
Iiuidw.  Zl;/.,  6?  {1S94),  i\>*.  ID,  p.  SO).— A.  l)rit'l' dcsciiptioii,  with  ilhistiatiun. 

German  vs.  American  red  clover  seed — a  rep  y  to  Prof.  Nobbe,  J.  L.  .Texskx 
( I'licshr.  LdinlmiuHl,  30  {1S04),  pp.  214,  215,  224-220). 

Nevada  weeds,  F.  H.  Hillman  (Xtvada  Sta.  Btil.  22,  pp.  11,  ph.  .3).— iJcscription.s 
and  specimens  are  given  of  squirrel-tail  grass  (Hui-denin  jiihainm),  Fraiiseria  liooker- 
iana,  poverty  weed  (Ira  a.rillaris),  shepherd's  pnr.se  {('apsvUa  hiirsa-paatoriif),  and 
pepper  grass  {Lepidium  iiilermedium^).  The  first  three  arc  illustrated  by  photo- 
engravings. 
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Potato  diseases  and  their  treatment,  S,  B.  Gt^een  {Minncmid  Sfa. 
Bui.  32,  pp.  2ir>-22:^,  fi(/s.  .3). 

Synopsis. — Popular  reports  on  treatment  for  tiie  prevention  of  potato  rot  and  ])otato 
scab. 

Potato  rot  (pp.  215-221).— The  hitc  blight,  or  rot  {Phijioplithora 
mfestans),  of  potato  is  described  and  illustrated.  References  are  made 
to  experiments  couditcted  at  various  stations  for  the  prevention  of  this 
disease.  At  this  station  2  experiments  were  conducted,  and  they 
showed  a  considerable  increase  in  the  crop  as  the  result  of  the  applica- 
tion of  Bordeaux  mixture.  In  the  first  experiment  there  was  an 
increase  of  about  30  per  cent,  due  to  the  appli(;ation  of  the  fun.nicide. 
The  tops  of  the  treated  rows  were  more  vigorous  in  every  Avay,  and 
remained  fresh  and  green  for  more  than  2  weeks  after  the  tops  of  the 
untreated  varieties  were  dead.  In  the  second  experiment  there  was 
little  or  no  blight  present  in  any  i^art  of  the  field,  yet  the  difference  in 
the  appearance  of  the  treated  tops  was  quite  marked.  When  harvested 
the  yield  from  the  treated  j^lat  showed  an  increase  of  50  bus.  per  acre 
over  the  check.  This  increase  seemed  to  be  due  to  the  larger  size  of 
the  treated  tubers.  In  the  treated  rows  all  the  potatoes  were  merchant- 
able, while  in  the  others  about  10  bus.  per  acre  of  tubers  were  too  small 
lor  market.  The  cost  of  material  and  application  need  not  exceed  $4 
per  acre,  and  as  the  increase  due  to  the  treatment  is  often  as  large  as 
50  bus.  per  acre  it  will  considerably  more  than  pay  for  the  a])plication. 
Paris  green  and  London  purple  as  insecticides  are  recommended  to  be 
used  in  connection  with  Bordeaux  mixture. 

Potato  seal)  (j^p.  222-228). — Illustrated  descriptive  notes  on  the  cause 
of  potato  scab  (Oo,s;2^ora  sea ?>iev).  As  showing  the  importance  of  pre- 
venting drainage  water  from  fiowing  from  infected  to  noninfected 
ground,  the  author  cites  a  case  in  which  water  from  an  infected  fiehl 
flowed  over  a  field  never  ]»reviously  used  for  j)otatoes.  The  results 
clearly  showed  that  the  scab  fungus  was  carried  from  one  field  to  the 
other. 
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The  importance  of  the  use  of  clean  seed  and  theuselessness  of  plant- 
ing potatoes  in  infected  soil  are  pointed  out.  Directions  are  given  for 
the  treatment  of  scabbed  seed  with  a  solution  of  corrosive  sublimate 
before  planting,  and  this  treatment  is  considered  as  having  given  excel- 
lent results  at  the  station.  The  nse  of  Bordeaux  mixture  for  soaking 
the  seed  is  also  mentioned,  but  it  did  not  give  as  complete  results  as 
the  corrosive  sublimate.  The  usual  precautions  are  given  for  the 
treatment  of  seed  and  for  the  kind  of  soils  in  which  the  potatoes  are 
to  be  planted. 

Parasitic  diseases  of  legumes,  Gr.  McCarthy  {North  Carolina 
Sta.Bnl.  9S,2)p.  151,  15:j). — Brief  mention  is  made  of  the  occurrence  of 
Septoria  dolichi,  Uromyces  sp.  and  Glceospormm  sp.  on  cowpeas  and  of 
a  species  of  EryHiphe  on  alfalfa.  From  the  nature  of  the  crops  but  lit- 
tle can  be  done  with  fungicides  in  iireventing  these  diseases,  but  reli- 
ance must  be  placed  on  clean  fields,  proper  drainage,  use  of  stimulating 
fertilizers,  and  avoidance  of  stable  manure. 

Dodders  {Cusctita  trifolii  and  C.  epitliynum)  are  described  and  the 
imi^ortauce  of  sowing  only  clean  seed  shown.  Clover  sickness  is  men- 
tioned, and,  although  it  is  not  yet  known  in  this  country,  a  rotation  of 
crops  is  advised  in  which  clover  will  only  occupy  the  ground  at  intervals 
of  4  or  5  years. 

Rust  on  "wheat  {Board  of  Agr.  Great  Britain,  Rpt.  IntcUigence  Bept. 
1892,  pp.  ii,  pis.  4). — A  report  of  investigations  made  in  Great  Britain 
and  elsewhere  on  the  cause,  nature,  and  i)ossible  means  of  repression 
of  wheat  rust  {Puccinia  (jraminis).  Reports  received  from  various 
sources  give  losses  due  to  rust  in  varying  amounts,  some  reporting  as 
great  a  loss  as  50  i^er  cent.  h\  England  the  date  of  appearance  of  the 
uredo,  or  ordinary  rust  form,  is  from  June  10  to  July  20,  and  of  the 
teleuto,  or  black  rust,  from  July  19  until  the  end  of  harvest.  The 
influence  of  soil  was  investigated,  but  it  seems  that  soils  have  but  little 
effect  upon  attacks  of  rust,  light,  gravelly  ones  being  as  much  affected 
as  those  of  a  heavy  clay  or  alluvial  nature.  J.  B.  Lawes  and  A. 
Voelcker  are  quoted  as  maintaining  that  grain  grown  on  soil  rich  in 
organic  matter  and  having  an  excess  of  nitrogenous  foods  will,  when 
other  conditions  are  fjivorable,  be  more  liable  to  attack  than  where 
there  is  a  large  amount  of  available  mineral  matter  at  the  disposal  of 
the  plant. 

Date  of  sowing  seems  to  bear  an  important  part  in  the  damage  done 
by  the  rust,  early  sown  grain  being  less  liable  to  attack  than  late  sown. 

The  effect  of  weather  is  reported,  and  w^et  weather  with  a  deficient 
temperature,  resulting  in  what  is  termed  a  bad  season  and  a  thin  crop, 
seems  very  favorable  for  spread  of  rust. 

The  following  conclusions  are  given  based  upon  observations  made 
in  various  countries: 

"Seasons  arc  tbe  chief  cause  of  rust.  Sudden  chaiifjcs  of  temperatuie  aiul  rain, 
accouipauied  by  close,  sultry  AveatliL-r,  arc  favorable  to  its  increase.     Low-lying  ricb 
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Boils  are  most  subject  to  its  attacks.  Au  excessive  nse  of  manures  rich  iu  nitrogen 
encourages  the  disease.  Late-sown  grain  crops  are  the  most  liable  to  the  attack. 
Thinly  sown  crops  are  most  liable  to  rust." 

A  report  is  given  of  the  experiments  made  in  Anstralia  on  the 
growth  of  resistant  varieties.  The  most  promising  results  are  along 
two  lines: 

"Rust-resisting  wheats,  by  which  are  meant  wheats  which,  in  localities  suited  to 
their  growth  and  under  normal  conditions,  resist  at  all  seasons  of  the  year  either  the 
entrance  of  the  rust  mycelium  into  their  tissues  or  its  subsequent  growth  and  out- 
burst.    Of  this  class  many  examjiles  are  known.   .  .  . 

"Rust-escaping  wheats,  that  is  to  say,  Avheats  which  are  rust  liable,  but  which  if 
sown  at  the  proper  time  ripen  so  early  as  to  be  ready  for  harvest  before  the  rust  of 
au  ordinary  season  can  prevent  a  paying  crop." 

In  the  first  group  the  following  characteristics  have  been  found  by  an 
examination  of  12  varieties: 

"The  possession  of  a  thick  and  tough  skin,  so  tough  that  though  the  mycelium  may 
enter  the  plant  by  means  of  the  open  stomata.  yet  it  can  not  breakthrough  the  skin 
in  order  to  mature  and  shed  its  spores,  so  that  its  further  development  is  prevented. 
And,  secondly,  the  presence  of  waxy  exudation  on  the  surface  of  the  jdants  similar 
to  the  bloom  of  fruit ;  this  waxy  covering,  when  present  about  the  mouth  of  the 
stomata,  prevents  the  rust  mycelium  from  entering.  Wheat  plants  possessing  tough 
skins,  and  especially  if  j>ossessing  toughness  of  the  skin  in  conjunction  with  the 
waxy  bloom,  may  be  grown  under  all  conditions  suitable  to  their  normal  growth 
without  suffering  seriously  from  rust.  On  the  other  hand,  rust-liable  wheats,  which 
are  characterized  by  the  possession  of  a  thin  and  tender  skin,  and  often  by  the 
absence  of  waxy  bloom,  can  be  grown  successfully  during  a  rusty  year  only  in  one 
way,  namely,  by  sowing  at  such  time  as  the  plant  shall  be  only  for  a  short  time  sub- 
ject to  the  attacks  of  the  rust  fungus." 

Brief  reports  are  given  of  the  occurrence  of  rust  in  Germany,  India, 
Japan,  and  the  United  States.  The  life  history  of  the  rust  is  given  in 
detail. 

The  means  suggested  for  the  repression  of  rust  are  burning  infested 
straw  and  spraying  the  infested  plants.  The  spraying  of  wheat  with 
copper  and  other  solutions  has  giv^en  conflicting  results. 

A  detailed  report  on  the  investigation  of  rust-resistant  varieties  of 
wheat  is  given,  in  which  it  appears  that  a  thick  epidermis  and  glaucous 
or  waxy  bloom,  preventing  the  entry  of  the  sporidia  or  the  emergence 
of  the  mycelium  to  form  sori  for  the  furtlier  propagation  of  the  fungus, 
are  the  essentials  for  such  varieties.  The  report  concludes  with  a 
chapter  on  the  spring  rust,  Puccinia  ruhigo-vera. 

Report  of  the  horticulturist,  S.  A.  Beach  {Neiv  York  State  Sta. 
Rpt.  1893,  pp.  530-585,  642-677,  pis.  9,  Jigs.  16). — Some  bean  diseases 
(pp.  531-556). — A  reprint  from  Bulletin  48  of  the  station  (E.  S.  E.,  4, 
p.  557.) 

Leaf  spot  of  chrysanthemums  (pp.  557-560). — A  report  on  a  disease  of 
chrysanthemums  prevalent  in  the  station  greenhouse  during  1891.  The 
disease  first  appeared  in  small  dark-brown  spots  Avhifli  increased  iu  size 
and  number  until  the  leaf  tissue  died  and  the  foliage  dropped  oft".  In 
badly  diseased  ])lants  nearly  all  the  leaves  withered  and  fell  away  j  evcji 
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wlK'ii  the  at  hick  was  less  serious  it  left  the  plants  unsightly  and  not 
nearly  so  vigorous  aiul  thrifty  as  healthy  plants.  Specimens  submit- 
ted to  li.  1).  Ilalstead  are  reported  as  affected  by  a  species  of  8ep- 
toria.  Tiirce  fungicides  were  tested  as  preventive  measures,  namely, 
l>otassiuin  sulphide,  aminoniacal  copper  carbonate,  and  Bordeaux  mix- 
ture. The  Uordeaux  mixture  proved  the  most  effective  and  the  potas- 
sium sulphide  the  least.  The  treatment  suggested  is  to  remove  and 
burn  all  the  diseased  foliage  and  cover  the  remaining  foliage  with  Bor- 
deaux mixture  to  i)revent  further  development  of  the  disease.  Five  or 
six  applications  will  usually  be  sufficient  for  the  season. 

ExpcrimenU  in  the  treatment  of  potato  scab  (pp.  561-570). — A  reprint 
from  Bulletin  49  of  the  station  (E.  S.  E.,  4,  p.  925). 

Some  celery  cJiseases  (pp.  570-585). — A  reprint  from  Bulletin  51  of  the 
station  {E.  S.  R.,  4,  p.  925). 

Experiments  in  preventing  leaf  diseases  of  nursery  stocic  in  iccstern 
Xen-  Yoric  (pp.  012-077), — A  reprint  of  a  paper  by  D,  G,  Fairchild,  pub- 
lished in  Journal  of  Mycology,  7,  pp.  240-204  (E.  S,  E.,  4,  p,  955). 

On  the  use  of  blue  vitriol  for  pourridie  of  grapes,  J,  Bufoxtr 
-{Rev.  Tnternat.  Yit.et  (Enol.^l  [1891),Xo.2^pp.75-77). — Since  1S8S exj^eri- 
ments  have  been  conducted  at  the  station  of  Lausanne  in  combating 
the  pourridie  of  the  grape.  They  were  conducted  in  a  variety  of  soils 
and  with  various  fungicides.  Other  exi)eriments  were  conducted  at 
Champ-de-1'Air  on  plants  grown  in  i^ots  and  artificially  infected.  Some 
experiments  were  successful,  while  others  failed. 

The  disease  is  due  to  various  causes,  the  principal  of  which  are 
Dematophora  necatrix  and  Agaricus  melleus.  General  preventive  meas- 
ures, such  as  ai^ration  and  draining  of  soils  and  the  use  of  more  resist- 
ant stocks,  are  recommended.  When  the  disease  once  gains  a  firm 
hold  in  a  vineyard  the  complete  destruction  of  all  vines  together  with 
their  roots  is  advised.  Before  setting  new^  vines  in  their  places  the 
soil  should  be  disinfected  by  watering  it  with  a  3  per  cent  solution  of 
copper  sulphate.  AVhere  the  disease  is  just  appearing  the  roots  of  the 
affected  plants  and  2  or  3  rows  about  them  should  be  laid  bare  in  the 
spring  and  washed  and  the  soil  well  watered  with  the  3  per  cent  solution 
of  copper  sulphate.  The  eftect  of  the  treatment  may  not  be  visible  the 
first  year  and  it  may  be  necessary  to  repeat  the  treatment  the  second 
spring,  but  it  is  believed  that  the  use  of  the  blue  vitriol  in  the  manner 
suggested  will  ultimately  be  attended  with  positive  results. 

Fifth  Annual  Report  of  the  Halle  Station  for  experiments  in 
the  repression  of  nematodes  and  for  plant  protection,  1893,  ]M. 
HoLLKUxXG  {pp.  ^J).— During  the  year  410  experiments  of  several  kinds 
were  made,  chiefly  in  the  lin«  of  fertilizing,  but  also  toward  checking 
injurious  insects  and  plant  diseases. 

Experiments  on  the  application  of  various  fertilizers  to  "beet  sick" 
soil  were  carried  on  at  Korbisdorf,  Trotha,  Biere,  Atzendorf,  and  Bleck- 
eudorf,  5  plats  at  each  place  being  treated,  respectively,  with  potassium 
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cliloride,  coinniou  salt,  no  fertilizer,  kainit,  and  cariiallit.  The  most 
sugar  was  produced  wliere  potassium  cLloride  was  used,  and  the  least 
with  caruallit.  The  kainit  had  less  eifect  on  nematodes  than  was 
expected,  and  in  several  cases  the  results  were  contradictory  to  those  of 
previous  experiments. 

In  experiments  on  the  effect  of  applying  kainit  at  different  seasons 
to  nematode-infested  land^  various  amounts  were  applied  in  the  fall,  in 
the  fall  and  spring,  in  the  spring,  and  as  top-dressing,  to  different 
l)hits,  from  1891  to  1893,  but  the  results  were  conflicting  and  inconclu- 
sive. 

Researches  as  to  the  effect  produced  by  other  salts  associated  with 
jjotash  fertilizers  showed  that  hydroscopic  salts  were  advantageous  in 
dry  weather  by  loosening  the  soil  and  preventing  it  from  caking. 

A  wheeled  api)aratus  for  spraying  with  Bordeaux  mixture  was  satis- 
factorily employed  among  potatoes  and  beets  and  is  figured. 

There  are  notes  on  20  species  of  insects  injurious  during  the  year 
and  on  9  plant  diseases,  especially  PhomaheUe,  which  was  quite  preva- 
lent, owing  to  the  dry  weather,  and  in  some  cases  to  the  application  of 
lime  as  a  fertilizer. 

Fungicides  and  insecticides,  S.  T.  Maynard  [Massachusetts  Hatch 
Sta.  Bui.  25, pp.  1-15,  pis.  2). — The  bulletin  gives  formulas  for  Bordeaux 
mixture,  ammoniacal  carbonate  of  copper,  coj)per  sulphate  solution, 
arsenites,  and  kerosene  emulsion,  Avith  directions  for  their  use.  A 
spraying  calendar  is  given  in  which  preventive  methods  are  suggested 
for  the  more  common  diseases  affecting  fruits,  etc. 

A  brief  report  is  inade  on  the  rust  of  poplars  {Melampsora  popnlina) 
giving  the  results  of  4  applications  of  Bordeaux  mixture.  The  sprayed 
trees  Avere  healthy,  while  the  check  ones  were  badly  diseased. 

Brief  suggestions  are  given  to  those  contemplating  the  jjurchase  of 
spraying  apparatus. 

Reports  are  given  on  the  use  of  fungicides  and  insecticides  upon  the 
fruit  trees  of  the  station.  Applications  were  made  to  apple,  pear, 
peach,  cherry,  and  plum  trees,  all  of  which  were  attended  with  benefi- 
cial results.  Quinces,  raspberries,  blackberries,  currants,  gooseberries, 
and  strawberries  were  sprayed  with  success,  but  no  records  are  given. 

The  Uredineae  and  their  host  plants,  G.  Poirault  (Jour.  Bot.  France,  8  {1S94), 
No.  9,  x>p.  173-177). 

Notes  preliminary  to  a  revision  of  the  linosporous  species  of  North  Ameri- 
can gramiuicolous  Hypocreaceae,  G.  F.  Atkinson  (Torreij  Bui.  19,  i)p.  222-225). 

Blighting  of  blossoms,  B.  D.  Halstkd  {American  Florist,  19,  p.  1093). 

Concerning  insects  and  fungus  injuries  (Centhl.  Forstw.,  20  {1S94),  No.  5,  pp. 
214-221). 

Concerning  the  reason  -why  some  parasites  are  harmless,  Bouciiakd  aud 
Charrin  (Als.  in  Centhl.  Bald.  u.  Par.,  15  {1894),  No.  17,  pp.  652,  653). 

Rots  of  stone  fruits,  L.  R.  Taft  {American  Agriculturist,  1894,  June). 

Basal  rot  of  daffodils,  W.  Ckawfobd  {Gard.  Chron.,  ser.  S,  15  {1894),  pp.  6^5. 
626). 
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The  treatment  of  black  rot  in  grapes,  A.  T>v.  l'Ecluse  \Bev.  Internaf.  Tit.  et 
OluoL,  1  (JSPJ),  No.  4,  pp.  143-147). — A  tlieoretical  consideration  of  the  canse  and 
tonise  of  tliirt  disease  and  of  the  remedial  methods  practiced. 

Downy  mildew  of  grape,  M.  C.  Cooke  {Gard.  Chron.,  se)-.  3,  15  {1884),  pp.  689, 
r,00). A  ]M))iuliii-  Miticlt'  on  tlic  appearance  of  this  disease  in  England,  its  descrip- 
tion, and  Ku;.^^i-st(Ml  i>revcntive  treatment. 

Diseases  affecting  the  grape,  J.  II.  Paxiox  {Ontario  Jgl.  College  and  Exptl. 
Farm  Bui.  0~,  pp.  11,  figs.  S). — Popnlar  illustrated  notes  on  the  downy  mildew,  or 
brown  rot  {Vvronospora  viticola),  black  rot  of  the  grape  {La'stadia  bidwellii),  powdery 
mildew  (  Uiuiiiiila  spiralis),  and  anthracuose  {Sphaceloma  ampelinum),  with  directions 
for  combating  them  with  fungicides,  formulas  for  which  are  given. 

Five  hundred  and  fifty-one  reydies  were  received  to  a  circular  letter  regarding 
the  diseases  of  the  grape,  and  120  report  downy  mildew,  105  powdery  mildew,  lOli 
black  rot,  and  14  anthracuose.  These  diseases  caused  a  loss  of  from  50  to  75  per 
cent  of  the  crop.  The  varieties  most  attacked  are  Rogers  hybrids,  Concord,  Clinton, 
Niagara,  Brighton,  and  Delaware. 

Concerning  Cycloconium  oleaginum,  U.  Brizi  {Slaz.  Spier.  Agr.  Ital.,  26  {1894), 
Xo.  3,  pp.  ;??7-231). — A  description  of  a  fungus  disease  of  the  olive. 

Treatment  of  potato  plants  and  tnbers  for  rot,  M.  Montarini  {L'Agr.  e  Ivd. 
Agr.,  27  {1894),  Xo.  9,  pp.  ISO,  131). — The  record  of  an  experiment  in  which  plants 
and  tuliers  Avcie  treated  with  Bordeaux  mixture  and  miliv  of  lime. 

Bordeaux  mixture  used  to  prevent  potato  blight,  C.  E.  Hunn  {New  York  State 
Sla.  lipl.  189ii,pp.  696-699).— A  reprint  from  Bulletin  49  of  the  station  (E.  S.  R.,  4,  p. 
561). 

Red  smut  of  sugar  cane,  F.  A.  F.  C.  Went  {Sugar  Cane,  26  {1894),  pp.  312-314). 

Sugar-cane  disease,  W.  T.  T.  Dykr  {Kew  Misc.  Bid.  89,  p.  154). 
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On  certain  grass-eating  insects,  a  synopsis  of  the   species  of 
Ciambus  of  the  Ithaca  fauna,  E.  P.  Felt  {Keic   York  Cornell  t^ta. 
Bui.  64,  pp.  47-102,  pis.  14,  figs.  8). 
Synopsis. — Introduction,   synojisis   of  species,   description   of  species,  the  affinities 

of   species,   bibliography   and  recorded    distribution   of  the  North    American 

species  of  the  genus  Crambus,  and  explanation  of  plates. 

This  paper  is  maiuly  a  technical  monograph,  but  in  the  intioductiou 
the  destructive  habits  of  the  crambid  larvae  in  feeding  upon  the  leaves 
of  grasses,  cereals,  and  sedges  are  treated  of,  though  the  injury  they 
intlict  is  usually  inconsiderable.  Burning  of  the  infected  tract  in  late 
fall  or  early  spring,  while  the  larvae  are  hibernating  in  their  nests 
at  the  bases  of  the  grass  stems,  is  recommended,  as  also  rolling  the 
ground  and  deep  plowing. 

Three  tables  are  given,  the  first  an  artificial  key  for  the  identifica- 
tion of  20  species,  the  second  showing  the  periods  of  flight  for  14  species, 
and  the  third  synoptical,  based  on  a  study  of  the  exterior  genital  organs 
of  20  species. 

Sixteen  species  of  snout  moths  are  described  and  their  habits  noted, 
as  follows:  the  yellow  crambus  {Crambus  luteolellus),  sooty  crambus  {C. 
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caliginosellus),  dried  crambus  (C.  interminelhis),  dark-siiotted  crambus 
(C  mutahilis),  blue-grass  worm  [C.  teterrcUus),  rustic  crauibus  (0. 
ruricolcUus),  vagabond  crambus  (C.  vnlgivngellns),.  Leach  crambus 
(C.  Ze«cAe/Z«s),  yellow-striped  crambus  (C.  giradellus),  pretty  crambus 
{C.  elegans),  unmarked  crambus  {C.  innotatelliis),  garden  crambus  ( C 
topiarms),  white  crambus  {C.  alhellus),  white-striped  crambus  {C. 
alboclavetlus),  flowery  crambus  (C'.^o?•^V7^^5),  and  paneled  crambus  (C. 
laqueateUus).  The  larvie  are  preyed  u^jou  by  a  number  of  insects, 
particularly  carabids  and  ants,  and  by  such  true  parasites  as  Lampro- 
natafrigida,  Cryptus  mundus,  PcrUumpus  violaceous,  and  a  species  ot 
Tacliina. 

The  relationships  were  traced  by  means  of  the  wings  and  genitals, 
which  are  figured  in  the  plates,  as  also  eggs  of  some  of  the  species. 

Additions  to  the  knowledge  of  the  morphology,  biology,  and 
pathology  of  the  Nonne  moth  (Psilura  monacha),  and  experiments 
with  methods  for  destroying  the  caterpillars,  F.  A.  Waciitl  and  K. 
IvOKNAUTH  (il/i<^.  Vev.  Ford.  Jandic.  Versuchw.  Oesterr.,  1893,  No.  16,pp. 
38,  ph.  3,  Jigs.  8). — This  recounts  a  series  of  investigations  on  means  of 
checking  the  destruction  of  pine  forests  by  this  insect.  The  rapid  spread- 
ing of  the  devastations  is  partly  due  to  the  peculiar  anatomy  of  the  newly 
hatched  larva;,  which  are  covered  with  long  barbed  hairs,  intermingled 
with  shorter  ones  bearing  spherical  enlargements  containing  air  and 
serving  as  little  balloons  to  farther  buoy  up  the  already  light  caterpil- 
lars, so  that  they  are  floated  on  the  wind  for  long  distances. 

Panthea  ccenihita  is  figured  for  comparison,  as  it  has  been  confused 
with  lighter  individuals  of  theadult  moth,  but  hot  dry  weather  tended 
to  produce  melanism  in  the  Nonne,  when  it  could  be  easily  distin- 
guished. 

Many  Diptera  and  Hymenoptera  were  found  to  be  parasitic  on  the 
Nonne  in  varying  numbers,  but  not  so  abundantly  as  to  materially 
decrease  the  caterpillars. 

In  the  aj)plication  of  a  iiatent  insect  lime  toward  preventing  the 
invasion  of  the  older  caterpillars,  which  at  times  drop  from  the  trees  to 
the  ground  and  proceed  to  fresh  localities,  it  was  found  that  though  they 
were  able  to  crawl  over  a  baud  of  the  lime  on  a  horizontal  surface,  they 
were  checked  Avhen  the  band  was  in  a  vertical  plane.  Trees  can  then 
be  protected  by  painting  a  ring  of  the  lime  around  their  trunks,  and 
even  forests  to  some  extent  by  setting  narrow  planks  on  edge  around 
them  and  coating  the  outside  with  lime,  or  possibly  by  felhug  small 
trees,  laying  them  end  to  end, and  smearing  the  lime  along  their  sides. 

Bacterium  monaclue  i^roved  quite  destructive  in  some  places,  but 
could  not  be  induced  to  grow  in  tube  cultures,  so  that  efibrts  to  trans- 
port it  for  distant  inoculation  were  unsuccessful. 

Experiments  with  various  insecticides  showed  that  antinonnin  (Ortlio- 
dinitro-kresol-kalium)  was  efl'ective  on  single  trees  in  solutions 
of  1  i)art  by  weight  to  450  or  500  parts  of  water,  but  would  hardly  be 
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practicable  for  sj)raying  wliole  forests.  Slaked  lime  aud  water  also 
pivc  j;()<>(l  ri'sults,  but  several  patent  mixtures  failed. 

Insecticides;  C.  H.  Fern ald  {Massachusetts  Hatch  Sta.  Bui.  24,  jyp. 
i_ii),_Arseiiate  of  lead,  arsenate  of  soda,  and  a  mixture  of  Paris  green 
and  lime  were  tested  on  tent  caterpillars  to  learn  their  advantages  as 
insecticides.  Arsenate  of  lead  proved  very  satisfactory,  as  it  remained 
suspended  in  the  water  some  time,  and  could  readily  be  seen  on  the 
leaves,  which  it  did  not  injure,  even  at  the  rate  of  25  lbs.  to  150  gals, 
of  water.  From  1  to  15  lbs.  to  150  gals,  of  water  is  advised,  the  arse- 
nate of  lead  to  be  produced  by  combining  29.93  per  cent  of  arsenate  of 
soda  with  70.07  per  cent  of  acetate  of  lead,  by  weight.  A  recom- 
mended formula  is  4  ozs.  of  arsenate  of  soda  aud  11  ozs.  of  acetate  of 
lead  to  150  gals,  of  water,  2  qts.  of  glucose  or  molasses  added  to  cause 
the  insecticide  to  adhere  to  the  leaves. 

Arsenate  of  soda  in  proportions  strong  enough  to  kill  caterpillars 
had  the  effect  of  badly  burning  the  leaves. 

Paris  green  and  freshly  slaked  lime  in  equal  parts  did  not  injure  the 
leaves,  even  when  6  lbs.  of  each  to  150  gals,  of  water  was  used,  but 
acted  very  slowly  on  the  caterpillars. 

An  infusion  of  the  leaves  of  Jamestown  weed  ( Datura  stramonium) 
was  tried  as  an  insecticide  against  potato  beetles,  with  negative  results. 

Wintering  bees  in  the  ground,  E.  Leplae  [Rev.  Agron.,  1S94,  JSfo.  i, 
jip.  Z-^*^). — This  article  contains  some  general  remarks  on  apiculture, 
and  the  details  of  some  experiments  on  sheltering  bees  from  the  cold  ot 
winter  by  burying  the  hives  in  the  earth.  Holes  were  dug,  the  hives, 
stocke<l  with  honey,  placed  in  them,  and  the  soil  packed  around  them. 
In  the  iirst  experiment,  1890-'91,  the  bees  died  from  insufficient  food. 

In  the  subsequent  trials  in  1892-'93  and  1893-'94,  more  honey  Avas 
supplied  and  the  result  proved  successful,  a  much  smaller  proportion 
of  the  bees  being  found  dead,  after  3  months  interment,  than  in  the 
hives  that  had  wintered  above  ground.  There  appeared  to  be  no 
loss  from  suffocation. 

Bees  and  honey,  H.  Hovind  and  E.  Hansen  {Christiania:  1S94,  pp.  424). 

Planting  for  honey,  .1.  H.  Lahkauke  {Bitral  Canadian,  17,  p.  137). 

Experiments  in  feeding  silkworms,  M.  F.  Lambert  (Montpellier:  C.  Boehm,  1S94, 
pp.  i6').— One  bnudrt'd  worms  of  each  of  two  races,  ii  Chinese  (Pai-pi  hnig  Cliiau 
Tsan)  and  a  French  (Cevennes),  were  used  in  the  experiments,  and  fed  on  the  same 
kind  of  leaves.  The  French  race  consumed  the  greater  amount  of  leaves  hut  also 
produced  more  silk. 

The  leaves  of  the  ''Tonkin"  mulberry  compared  with  those  of  other  varie 
ties  in  regard  to  their  value  for  feeding  to  silkworms,  M.  F.  Lambert  {Montpd- 
Uer:  V.  Boehm,  1S93,  pp.  35,  dgm.  1.  Extr.  Ann.  de  I'licole  Nat.  d'Agric.  de  MontpeUiev).— 
Two  hundred  silkworms  were  experimented  with,  50  being  fed  ou  "Tonkin"  leaves 
and  50  ou  the  leaves  of  each  of  three  other  varieties.  The  worms  did  not  thrive  so 
well  on  the  "  Tonkin"  diet,  nor  did  the  silk  prove  as  much  as  that  from  the  worms 
fed  on  the  other  leaves.     The  "  rose  "  mulberry  gave  the  best  results. 

Notes  ou  a  few  species  of  reared  Coleoptera,  F.  M.  Webster  {Entomological 
News,  1S94,  May,  pp.  140,  141).— BxM  notes  on  8  species. 
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Progress  of  work  ill  entomology,  F.  L.  Washburn  (Oregon  Sta.  Bui.  SI,  pp. 
79-SS,  jj/.s.  S,  Jigs.  S). — A  brief  report  on  experiments  towiird  destroying  codling 
moths,  hop  lice,  tiea  beetles,  radish  flies,  wireworms,  cutworms,  and  tent  caterpil- 
lars, with  recommendations  of  chemical  and  mechanical  insecticides.  An  automatic 
gun  for  killing  gophers  and  moles  is  described  and  figured.  The  plates  are  from 
]diotographs  of  insects  and  damage  done  by  them. 

Report  on  insects  and  fungi  injurious  to  crops,  C.  Whitehead  {London:  Eyre  tf- 
Spotiiswoode,  1S93,  pp.  GO,  j^/s.  10). — A  report  prepared  for  the  Great  Britain  Board 
of  Agriculture  on  the  insects  and  diseases  that  were  especially  damaging  to  various 
crops  in  181)2.  Descri]>tions,  life  histories,  and  remedies  are  given,  and  supplemented 
by  10  colored  plates.  The  following  species  are  treated:  The  currant  moth  {Incur- 
varia  cap iteU a),  the  Y  moth  (Pliisia  gamma),  YHHi)herry  moih  {Lampro)na  rnhiella), 
cabbage  fly  (Antliomgin  hrassicw),  mangel-wurzel  fly  {Antliomi/iu  heta'),  frit  fly  (Oscinis 
frit),  grain  a]}his  {Siphonopltora  granaria),  tnrnip  aphis  (Aphis  brassiccv),  raspberry 
beetle  (Byturus  tomentosus),  peaandbean  weevil  (Sitoiies  iin€atiis),ve(\spidtir  (Tetran- 
nychns  ieJarius),  raspberry  mite  (P/u/^ojj/»sr(t6t),  black-currant  mite  (FhytopUis ribis), 
apple-blossom  Aveevil  (Avthonomus  pomorum),  club  root  ( Plasmodiophora  hrassicce) 
and  black  mold  in  corn  [Oladosporium  herbariim). 

The  horn  fly,  C.  H.  Fernald,  (Massachusetts  Hatch  Sta.  Bid.  24,  pp.  11-15,  figs.  2).— 
A  popular  account  of  the  horn  fly  (Hcematobia  serrata),  with  figures,  description, 
life  history,  damage,  and  remedies.  Sprinkling  lime  over  the  fresh  dung  or  spread- 
ing it  out  to  dry  quickly  before  the  larv;e  have  matured  is  advised,  as  also  applica- 
tions of  train,  or  flsh,  oil  and  carbolic  acid  to  the  cattle,  or  spraying  them  with  kero- 
sene or  fish  oil  emulsion. 

Insect  enemies  of  legumes,  G.  McCarthy  (Xorlh  Carolina  Sta.  Bui.  OS,  pp.  152- 
154). — Descriptive  notes  and  life  histories  arc  given  for  the  pea  weevil  (Brnchus  pisi), 
bean  weevil  (B.faba),  clover-seed  midge  (Cccidomyia  Icgnminicola),  c\ovcr-root  borer 
(Hylasies  trifolii),  and  clover-hay  worm  (Aaapia  costalis),  and  remedies  advised  for 
their  destruction;  plowing  under  for  the  midge  and  root  borer,  and  carbon  bisuli)hido 
for  the  others. 

New  greenhouse  pest,  G.  C.  Davis  (American  Florist,  19,  p.  1063). 

The  scale  insect  of  the  beech  (Her.  Eaux  et  Forels,  .33  (1S94),  No.  9,  pp.  315-221). 

On  diseases  of  insects,  especially  the  May  bug  (Melolantha  vulgaris),  J.  E. 
V.  Boas  (Ungeskr.  Laiidmand,  30  (1894),  pp.  155-157,  li!S-171). 

Investigations  on  the  influence  of  bacteria  on  caterpillars,  K.  Eckstein  (Ztschr. 
Forst.  u.  Jagdw,  20  (1S94),  No.  5,  pp.  3S5-2DS). 

FOODS— ANIMAL  PRODUCTION. 

Changes  taking  place  in  the  silo,  P.  Collier  [New  YorJc  State 
Sta.  Up.  1892,  pp.  102-173). 

Synopsis. — The  loss  in  ensiling  was  stndieil  in  3  experiments  with  corn  fodder  and 
3  with  sorghum.  The  average  loss  for  all  amounted  to  12.6  per  cent  of  the 
dry  matter,  18.5  of  the  albuminoids,  and  26.6  of  the  starch  and  sugar.  The 
amide  nitrogen  increased  3.7  per  cent  during  ensiling.  With  one  exception  the 
silage  was  in  good  condition  when  taken  out. 

To  observe  the  changes  taking  phtce  in  ensiled  corn  and  sorghum, 

experiments  were  made  with  each  in  3  different  years.     In  each  case  3 

bags  holding-  50  lbs.  each  were  filled  with  the  green  material  and  placed 

in  different  parts  of  the  silo.     The  corn  was  in  a  "medium  glazed" 
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condition  wlieii  pat  in.  The  sorglium  was  mostly  Early  Amber  and! 
raiijied  from  seeds  in  liard  donoh  to  ripe  eouditiou.  Sami)]es  of  the 
ft-reen  material  were  analyzed  wlien  the  silo  was  tilled  and  the  eontents 
of  the  bags  were  analyzed  separately  whea  the  silo  was  opened.  The 
data  are  tabnlated.  With  the  exception  of  one  bag  of  corn  the  silage 
was  in  good  condition  when  taken  from  the  silo.  The  amounts  of  food 
nutrients  put  in  and  taken  <mt  of  the  silo  and  the  average  percentage , 
of  loss  are  shown  in  the  following  table: 

Losses  in  ensiling  corn  fodder  and  sorghum . 


Muterial. 


Corn  liiit  in 

taken  out 

Sorgluiin  i>ut  in 

taken  out 

]uit  in 

taken  out 

Corn  ])nt  in 

taken  out 

])ut  in 

takenout    

Sorgbnm  put  in 

taken  out 

Average  amount  i)ut  in. . 
amount     taken 

out 

Per  cent  lost  in  silo 


Lb<!. 
38. 24 
3(1.  GO 
:!S.  50 
liC.  9:j 
;)7.  07 
34.14 
34.94 
34.40 
36.87 
35.  m 
35.  63 
34.95 
36.89 

35.45 
3.90 


Dry 
mat- 
ter. 


IM. 
11.76 
10.93 
11.44 
8.34 
12. 93 
12.68 
15.06 
12.41 
13.  13 
12.  53 
14.37 
11.91 
13.12 

11.47 
12.60 


Lis. 
0.60 
0.51 
0.56 
0.45 
0.53 
0.05 
0.48 
0.56- 
0.54 
0.52 
0.51 
0.53 
0.537 

0.  5\;b 
0.400 


Albu- 

mi- 
noid.s. 


Crude 
fiber. 


Lbs. 

0.53 

0.80 

0.99 

0.48 

0.88 

0.64. 

0.03 

0.75 

0.95 

0.75 

0.68 

0.70 

0.  843 


0.  687     2. 630 
18.  50       9.  800 


Lbg. 
3.62 
2.43 
2.63 
2.72 
2.81 
3.14 
2.95 
2.49 
2.64 
2.30 
2.85 
2.70 
2.917 


Nitro- 
jren- 
Iree 
ex- 
tract. 


Lbs. 
5.65 
6.22 
6.22 
4.12 
8.48 
7.78 
10.09 
7.46 
8.02 
8.01 
9.84 
7.42 
8.05 

6.835 
15.100 


Crude 
fat. 


Lbs. 
0.01 
0.97 
0.56 
0.57 
0.  25 
0.47 
0.49 
1.15 
0.84 
0.95 
0.46 
0.56 
0.535 

0.778 
■f  45. 40 


Albu- 
minoid 
nitro- 
gen. 


Amide  Sugars 
nitro-       and 
gen.     starch. 


Lbs. 
0.085 
0.128 
0. 1.58 
0.077 
0.141 
0.102 
0.165 
i  0.  120 
0.152 
0.120 
0.109 
0.112 
0.135 

0. 110 
lis.  70 


Lbs. 
0.13 
0.04 
0.08 
0.04 
0.00 
0.05 
0.01 
0.05 
0.  03 
0.07 
0.01 
0.02 
0.0J3 

0.  o;5 
+3.70 


Lbs. 
3.54 
3.50 
6.24 
1.22 
4.70 
2.99 
6.17 
5.19 
5.51 
5.45 
4.  AG 

4.  48 

5.  IHT 

3.  BOS' 
26.  000) 


"  From  the  preceding  experiments  it  will  be  seen  that  as  an  average  of  the  results 
there  was  a  loss  of  12.6  per  cent  of  the  dry  matter,  and  a  loss  of  18.5  per  cent  of 
the  albniniuoids  and  of  26.G  of  the  sugars  and  starch  -two  of  the  most  valuable  food 
constitticnts. 

"  The  apparent  increase  of  45.4  per  cent  of  crude  fat  is  doubtless  due  to  the  fact 
that  in  the  fermentation  in  the  silo  a  larger  percentage  is  rendered  soluble  in  ether, 
and  this  '  ether  extract'  is  what  is  termed  crude  fat  in  the  table. 

■'The  degree  of  uniformity  which  exists  in  the  triplicate  samples  taken  from  the 
silo  shows  that  the  silo  is  well  constructed,  and,  it  will  be  observed,  tliat  in  but  a 
single  case  was  the  silage  in  other  than  an  excellent  condition.  .  .   . 

"In  no  other  way  can  the  corn  crop  be  so  economically  harvested  and  both  grain 
and  stalks  so  well  prepared,  almost  regardless  of  the  vicissitudes  of  Avcather,  as  in 
placing  it,  when  at  its  maximum  food  value,  promptly  in  silo  where,  until  con- 
sumed, it  retinires  no  further  care  and  expense." 

Experiments  on  the  digestibility  of  oats  as  affected  by  heating 
them  to  100°  C,  11.  Weiske  {Landw.  Vers.  Mat.,  43,  iVo.  6,  pp, 
437-175). — To  determine  the  effect  of  heating  oats  to  100°  0.  on  their 
digestibility  the  author  used  2  male  rabbits,  each  fed  80  gm.  of  air-dry 
oats  daily.  The  first  received  ordinary  oats,  and  the  second  oats  which 
had  been  heated  to  100°  C.  in  dry  air  for  24  hours  and  then  at  the  same 
temperature  in  moist  air  for  the  same  time.  The  object  of  the  heating 
was  not  only  to  coagulate  the  soluble  albuminoids,  but  also  to  kill  the 
ferment  which,  according  to  Y.  Hofmeister,  aids  in  the  digestion  of  the 
albuminoids  and  in  the  production  of  sugar. 
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Tlie  feeding  was  in  two  |)eii()(ls,  January  28  to  February  20,  and  Feb- 
ruary 21  to  Marcli  9.  In  the  second  period  the  rabbits  were  reversed, 
No.  1  receiving  the  heated  oats  and  No.  2  the  raw.  In  both  periods 
the  agreement  in  the  digestibility  of  the  raw  and  heated  oats  was  very 
close,  giving  as  the  result  of  the  investigation  that  the  prolonged  heat- 
ing of  the  oats  to  100°  C.  had  not  rendered  them  less  digestible  than 
the  raw  oats. 

Two  control  animals  of  the  same  litter  which  were  fed  on  hay  and  a 
little  oats  made  a  large  gain  in  weight  and  developed  a  heavier  skele- 
ton, with  more  mineral  matter,  than  rabbits  fed  exclusively  on  oats. 
The  proportion  of  lime,  phosphoric  acid,  carbonic  acid,  j)otash,  soda, 
etc.,  in  the  fat-free  and  water  free  bones  was  lower  in  the  case  of  the 
exclusive  oats  feeding,  though  the  magnesium  was  the  same  for  all. 
Compared  on  the  basis  of  the  bone  ash,  the  difference  in  percentage 
of  lime  disappears,  and  the  main  difference  remaining  is  in  respect 
to  the  carbonic  acid.  The  smaller  amount  of  mineral  matter  in  the 
bones  of  the  rabbits  fed  exclusively  on  oats  was  due  more  largely  to 
the  deficiency  (^'loss")  of  lime  than  of  phosphoric  acid.  The  author 
comes  to  the  conclusion  that  the  abo\ae-mentioned  ill  effects  of  exclu- 
sive oats  feeding  on  the  live  weight,  and  especially  on  the  bones,  is  not 
due  to  a  lack  of  lime  in  the  food,  but  principally  to  the  acidity  arising 
from  the  acid  ash  and  the  sulphuric  acid  formed  in  the  body  from  the 
sulphur  of  the  albuminoids,  etc.  This  has  been  true  in  all  cases  where 
oats  or  grain  have  been  fed  to  rabbits  for  some  time  without  the  addi- 
tion of  a  fodder  having  an  alkaline  ash  (as  hay,  etc.).  Hence  he  assumes 
that  all  continued  feeding  of  such  "acid  food"  to  herbivora  will  have 
an  ill  effect  similar  to  that  following  the  addition  of  acid  or  acid  salts 
to  the  food. 

Bread  from  lupine  seed  as  human  food,  H.  Weiske  {Landiv. 
Vers.  Stat.,  43,  N'o.  6,  pp.  451-457). — The  author  recommends  lupine-seed 
meal  as  a  means  of  making  bread  richer  in  protein  and  decreasing  the 
cost.  Being  the  richest  of  cultivated  leguminous  seeds  in  protein, 
growing  on  light  sandy  soils,  and  utilizing  the  nitrogen  of  the  air,  it 
seems  well  adapted  to  this  purpose.  The  meal  can  be  mixed  with  rye 
flour  or  with  the  potato  and  rye  mixture  often  used.  The  bitter, 
poisonous  alkaloid  of  the  seed  must  be  removed,  and  this  the  author 
does  by  cooking  the  lupine  seed  (yellow)  in  water  for  an  hour,  and  then 
washing  it  with  cold  running  water.  The  treated  seed  had  an  agree- 
able nutty  taste  and  was  not  bitter.  A  quantity  of  this  was  ground, 
giving  3  products,  namely,  Hour  (42.82  per  cent),  coarse  meal  (42.60), 
and  bran  (11.72).  The  fine  flour  contained  49,25  per  cent  of  i>rotein,  or 
56.25  per  cent  in  dry  matter,  and  was  of  a  yellow  color  and  pleasant 
taste.  The  2  other  products  were  adapted  as  food  for  stock.  By  remov- 
ing the  outer  husk  before  grinding  a  flour  was  obtained  from  disembit- 
tered  lupine  which  contained  70.19  x)er  cent  of  iirotein  and  8.54  per 
cent  of  fat  in  dry  matter. 
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Bread  was  made  from  mixtures  of  the  first  lupine  flour  (with  49,25 
per  cent  of  protein)  with  rye  meal,  and  with  rye  meal  and  potatoes,  in 
difierent  proportions,  and  for  comparison  from  the  rye  meal  coutaininj;- 
6.81  per  cent  of  protein.  The  following  table  shows  the  mixtures  and 
the  composition  of  the  bread  : 

Analyses  of  bread  with  and  uithout  lupine  meal. 


No. 


Kind  of  bread. 


Rye  alono 

2  "varts  rye,  3  of  potatoes,   1  of 
lupiue  tiour 

3  parts   rye,   2  of   potatoes,    1  of 
lupiue  flour 

5  parts  rye,  1  part  lupine  flour  . . . 

2  parts  each  of  rye,  potatoes,  and 

lupine  flour 

4  parts  rye,  2  parts  lupine  flour . . , 


Water. 


37.33 


35.45 
35.89 


42.08 
41.68 


In  dry  matter- 


Crude 
protein. 


Per  cent.    Per  cent. 


11.94 


13.81 
16.  00 


18.88 
21.69 


Crude 
fat. 


Per  cent. 
0.14 


0.43 
0.38 


0.70 
0.65 


Crude 
fiber. 


Per  cent. 
0.12 


0.11 
0.11 


0.22 
0.22 


Nitrogen- 
free 
extract. 


Per  cent. 
89.28 


83.60 
81.  rA 


78.65 
75.63 


Ash. 


Per  cent. 
1.21 


1.42 


2.05 
1.94 


1.55 
1.81 


The  yellow  color  of  the  luiiine  flour  gave  a  yellowish  color  to  the 
bread.  The  bread  from  mixtures  2  and  4  was  especially  successful;  it 
had  an  agreeable  taste  and  was  in  every  respect  x^alatable  and  good. 
The  others  were  not  all  as  good,  that  from  6  especially  being  heavy 
and  less  i^alatable.  Bread  from  2  and  4  was  eaten  by  two  i^ersons  in 
place  of  rye  bread  for  a  long  time  without  tiring  of  it. 

The  lupine  flour  may  also  be  used  with  potatoes  in  soups,  etc.,  to 
advantage,  and  without  danger  of  injuring  the  taste  or  palatability  of 
the  food. 

The  investigation  of  the  several  breeds  of  dairy  cattle,  with 
reference  to  their  relative  value  in  the  production  of  milk,  but- 
ter, and  cheese,  P.  Collier  [New  York  State  Sta.  Rpt.  1892,  pp.  39- 
152). — Tliis  is  a  continuation  of  the  investigation  of  Jersey,  Guernsey, 
Ayrshire,  American  Holderness,  Devon,  and  Holstein  breeds  of  cows,  and 
records  the  data  for  nearly  the  whole  of  the  second  period  of  lactation. 
The  record  for  the  first  period  was  given  in  the  annual  report  of  the 
station  for  1891  (E.  S.  R.,  4,  p.  255).  The  data  presented  includes  the 
individual  record  by  months  for  each  of  the  23  cows,  showing  amount 
of  food  and  of  food  ingredients  eaten,  the  yield  and  composition  of  milk, 
the  yield  of  milk  ingredients,  the  relation  of  food  to  production,  the 
cost  of  milk  production,  and  other  data  mentioned  under  dairying. 
The  data  are  not  summarized  by  breeds  so  as  to  present  easy  compari- 
son of  the  breeds  except  in  respect  to  the  cost  of  food.  This  is  given  for 
each  breed  in  the  first  and  second  periods  of  lactation  as  follows ; 
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Average  cost  of  food  ivith  differevt  hreeds  of  cows  in  first  and  second  periods  of  lactation. 


Holstein 

Ayrshire 

J  ersey 

American  Holrteniess 

Guernsey 

DeTi  on 


Cost  of  food  per 
head  daily. 


First        Second 
period.       period. 


Cents. 
1G.76 
14.05 
13.86 
11.42 
12.77 
10.48 


Cents. 
19.31 
17.35 
14.16 
14.05 
17.34 
14.64 


Cost  of  food  per 
pound  of  milk. 


First        Second 
period.       period. 


Cents. 
0.  925 
0.879 
1.127 
0. 928 
0.985 
0.908 


Gents. 

0.810 
0.858 
0.066 
0.779 
0.899 
0.897 


Cost  of  food  per 
pound  of  fat. 


First 
period. 


Cents. 

26.3 
24.3 
20.0 
26.3 
18.4 
23.0 


Second 
period. 

Cents. 
26.4 

24.8 
18.5 
22.8 
15.0 
19.0 


"While  the  estimated  cost  of  the  several  coustitueuts  making  up  the  rations  ot 
these  animals  has  been  kept  the  same  for  both  years  for  greater  ease  of  comparison, 
the  average  daily  cost  of  each  animal  for  food  during  the  second  period  has  been 
16.17  cts.,  while  for  the  tirst  it  was  13.11  cts.,  or  as  123.3  to  100;  the  average  cost  of 
milk  the  second  period  was  bnt  90.6  per  ceut  of  the  cost  for  the  first  period ;  and  the 
cost  of  the  fat  for  the  .second  period  was  95.6  per  cent,  upon  an  average,  of  the  cost 
during  the  first  period  of  lactation. 

"The  increased  cost  of  food  during  the  second  ])eriod  was  due  to  the  natural 
increase  demanded  for  maintenance,  the  cows  having  averaged  about  40  lbs.  increase 
in  weight  during  their  second  period  over  their  weight  during  the  first.  .  .   . 

"It  is  to  be  observed  that  there  is  very  great  diftereuces  in  the  individual  animals 
as  to  the  relative  cost  of  production  of  milk  and  fat  for  the  2  periods." 

As  to  the  relation  between  the  fat  in  tlie  food  and  in  the  milk,  the 
data  for  all  the  cows  for  three  years  show  that  the  food  contained 
8,277  lbs.  of  crude  fat,  and  the  inilk  7,145  lbs.  of  fat.  Allowing  17.4 
l)er  cent  for  the  average  impurity  in  the  crude  fat,  the  food  contained 
95.67  iier  cent  as  much  fat  as  was  found  in  the  milk.  Again,  20  cows 
in  their  first  period  of  lactation  cousumed  in  all  5,421  lbs.  of  pure  fat 
and  yielded  milk  with  5,108  lbs.  of  fat.  Fourteen  of  these  cows  con- 
sumed 3,570  lbs.  of  pure  fat  and  yielded  milk  with  2,978  lbs.  of  fiit,  or 
only  83.3  per  ceut  of  the  fat  consumed;  while  the  remainiug  6  cows 
consumed  1,851  lbs.  and  produced  in  milk  2,135  lbs.,  or  15.3  per  cent 
more  than  was  consumed.  It  is  suggested  that  these  facts  "give  rea- 
son for  the  belief  that  it  is  this  fat  in  the  food  which  normally  furnishes 
that  found  in  the  milk." 

The  consumption  of  water  has  al.so  been  recorded.  During  3  years 
the  cows  consumed  on  an  average  2,435  lbs.  of  water  per  montli  while 
in  milk,  and  1,586  lbs.  while  dry,  a  difference  of  849  lbs.  While  in 
milk  68.2  per  cent  of  the  water  consumed  was  taken  as  drink  and  the 
remaining  31.8  per  cent  in  the  food;  and  while  dry  65.5  per  cent  was 
taken  as  drink  and  34.5  per  cent  in  the  food.  The  excess  of  849  lbs. 
consumed  while  in  milk  is  partly  accounted  for  by  the  water  in  the 
milk. 

Comparison  of  dairy  breeds  of  cattle  with  reference  to  produc- 
tion of  butter,  L.  L.  Van  Slyke  {New  York  State  Sta.  Bpt.  1S9j2,  i^p. 
467-494). — A  continuation  of  a  report  of  the  data  on  the  subject  given 
in  the  annual  report  of  the  station  for  1891  (E.  S.  R.,  4,  p.  255). 
Data  are  given  lor  Ayrshire,  Devon,  Guernsey,  American  Holderness, 
Holstein,  aud  Jersey  breeds  of  cattle  for  a  part  of  the  second  peiiod  of 
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lactation.  It  was  found  possible  by  the  aid  of  the  separator  to  make 
butter  with  a  total  loss  of  only  0.1 1  per  cent  of  the  total  fat  in  the  milk, 
and  this  factor  was  used  in  calculating  the  yield  of  butter  from  the 
Individuals  of  the  different  breeds.  As  the  data  for  the  second  period 
of  lactation  can  not  be  given  with  fullness,  the  individual  record  is  tab 
ulated  in  the  report  and  discussion  of  the  results  is  reserved  until  the 
record  is  complete. 

Feeding  trials  with  different  breeds  of  swine,  W.  P.  Wheeler 
{Neiv  York  State  tSta.  Rpt.  1892^  pp.  2S6-290.) — Poland  China,  Duroc, 
and  Berkshire  pigs,  frcmi  4  to  8  of  each  breed,  were  fed  from  birth 
until  39  weeks  old,  and  the  cost  of  gain  determined.  For  the  first  14 
weeks  the  pigs  were  fed  with  the  sows.  After  that  they  received  corn 
meal,  wheat  bran,  middlings,  ground  oats,  and  cotton-seed  meal  in 
various  combinations,  but  no  skim  milk  was  fed  during  the  trial.  The 
gain  in  weight,  food  eaten,  and  cost  of  food  per  pound  of  gain  are  tabu 
lated  for  each  lot.  The  Poland  Chinas  and  the  Berkshires  made  the 
largest  gains.  The  cost  of  food  is  based  on  wheat  bran  at  $18  per  ton, 
corn  meal  at  $24,  middlings  at  $L'0,  ground  oats  at  $26,  and  cotton-seed 
meal  at  $30.    The  results  are  summarized  as  follows: 

"The  gross  cost  of  piodiiction  of  live  weiglit  fertile  whole  trial,  not  counting  the 
value  of  weight  lost  by  the  sow,  was  for  the  Poland  Chinas,  4  cents  yier  pound ;  for  the 
Durocs,  5.1,  and  for  the  Berkshii-es,  5.4.  For  the  25  weeks  after  removal  of  the  sow, 
the  Poland  Chinas  cost  3.91  cents  per  pound  of  gain,  the  Berkshires  5.13,  andtiie  Enr(  cs 
5.57;  the  Poland  Chinas  costing  23.8  per  cent  less  than  the  Berkshires  and  29.8  hss 
than  the  Durocs.  These  pigs  at  the  close  of  this  trial  ran  froui  116  lbs.  in  weight  to 
165,  and  after  being  used  in  another  feeding  trial  were  killed,  when  6  Poland  Chinas 
lost  on  the  average  by  dressing  19.5  per  cent  of  tlieir  live  weight,  4  Durocs  23.7,  and 
4  Berkshires  25.6. 

"At  the  high  price  of  grain  and  the  average  price  of  jjork,  for  the  few  years  past 
the  Poland  Chinas  were  the  only  pigs  to  make  a  fairly  profitable  gain;  but  at  the 
higher  prices  of  pork  recently  i)revailiug,  the  gain  made  by  each  was  a  profitable 
one." 

Feeding  experiments  with  pigs,  W.  P.  Wiieeleu  {New  York  State 
Sta.  Bpt.  1892,  pp.  283-285). 

Synopsis. — A  comparison  on  20  pigs  of  feeding  sorghum  and  beets  in  place  of  part  of 
the  grain  ration.  The  gain  was  in  all  cases  slightly  larger  on  the  full  grain 
ration.  Sorghum  at  $2  per  ton  was  not  as  economical  as  tlie  larger  grain  ration; 
but  beets  at  $3  gave  a  cheaper  gain  than  sorghum  or  the  full  grain  ration. 

Twenty  pigs,  averaging  about  43  lbs.  each,  were  divided  into  2  lots, 
and  fed  in  4  periods  of  about  1  month  each.  In  the  first  period  lot  A 
had  a  limited  amount  of  linseed  meal  and  a  large  proportion  of  green 
sorghum  (whole  plant),  and  lot  B  had  a  full  ration  of  linseed  meal, 
corn  meal,  and  a  small  proportion  of  sorghum;  and  in  the  second 
period  the  lots  were  reversed.  In  the  third  and  fourth  periods  beets 
were  fed  in  place  of  sorghum,  the  2  lots  being  reversed  as  on  sorghum. 
The  full  ration  of  sorghum  was  about  6J  lbs.,  and  of  beets  about 
5J  lbs.  per  animal.  Skim  milk  was  fed  throughout  the  experiment. 
Data  showing  the  amounts  of  food  eaten  and  the  gains  in  weight  are 
tabulated  for  each  lot.    In  the  case  of  both  lots  the  average  gain  per 
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day  was  larger  ou  the  full  liiiseed-meal  ration  than  on  the  rations  com- 
posed largely  of  sorghum  or  beets.  With  sorghum  at  -$2  i)er  ton, 
beets  at  $3,  linseed  meal  at  $28,  and  corn  meal  at  $24,  "all  the  rations 
gave  profitable  results."  The  cost  of  food  per  pound  of  gain  was 
slightly  larger  when  large  amounts  of  sorghum  were  fed  than  when 
only  a  small  amount  was  fed  j  but  the  feeding  of  large  amounts  of  beets 
reduced  the  cost  between  one  fourth  and  one  half  cent  per  pound  ot 
gain. 

"  With  beets  rated  at  $2  per  tou,  as  tlioy  sometimes  are.  the  di  tl'erence  is  still  ,t;rc;i  ter, 
and  the  increase  in  weight  made  at  less  cost  per  pound  th^^n  is  usual  with  the  grain 
foods  ordinarily  used. 

"With  tlie  sorghnni  rated  at  $1  per  ton,  the  cost  of  gain  made  during  tlic  first  period 
was  about  the  same  for  each  lot,  but  during  the  second  period  still  somewhat  greater 
for  the  lot  having  the  large  amount  of  sorghum." 

Value  of  grass  and  exercise  in  the  production  of  pork,  A.  A. 

Mills  (  Utah  8ta.  Bui.  28,  lip.  8). — To  test  these  points,  5  lots  of  3  pigs 
each  were  used  in  an  experiment  lasting  from  June  6  to  October  6, 
Lots  1  and  2  were  fed  in  small  pens,  lot  1  receiving  grain  and  lot  2 
grain  and  fresh  grass.  Lot  3  was  fed  grain  in  a  movable  pen  in  a 
pasture,  the  pen  being  moved  three  times  a  day.  Lots  4  and  5  were 
allowed  to  run  loose  in  the  same  pasture,  lot  4  receiving  grain  and  lot 
5  no  grain.  The  grain  fed  consisted  of  ground  barley,  ground  wheat, 
and  bran.     The  average  results  for  the  whole  period  were  as  follows : 

Feeding  and  exercise  experiment  with  pigs. 


Lot. 


Gain  per 
day  per  pig. 


Grain  con- 
sumed per 
day  per  pig- 


Grain  con- 
sinned  per 
lb.  of  nain 
in  live 
weight. 


No.  1. 
No,  2. 
No.  3. 
No.  4. 

No.  5. 


Fed  grain  in  yard 

do and  grass  in  yard 

do in  movable  pen  in  pasture 

do loose  in  jiasturo 

Average  for  tlio,  lots  fed  grain... 
Fed  no  grain  loose  in  pasture 


Pounds. 
0.90 
1.0,5 
0.83 
].U 
0.98 
0.35 


Pounds 
4.:^5 
4.26 

4. 3;i 

4.16 
4.27 


Pounds. 
4.82 
4.60 
5.18 
,3.64 
4.42 


"(1)  Pigs  allowed  to  roam  at  will  over  18  acres  of  good  pasture,  .and  fed  all  the 
grain  they  would  eat,  made  the  most  rajdd  growth,  and  aj^parently  made  the  best  use 
of  food. 

"  (2)  Pigs  fed  grass  ;ind  gr.un  in  a  small  yard  made  a  more  rapid  growth  than  those 
fed  grain  alone,  and  ;ii»parently  made  a  slightly  better  use  of  the  food  eaten.   .  .  . 

"  (3)  Green  grass  ap])ears  to  be  of  greatest  value  as  an  appetizer. 

"  (4)  Pig.s  kept  on  grass  alone  made  a  slow  growth — so  slow  that  it  would  require  2 
seasons  for  maturity — making  the  profits  exceedingly  doubtful. 

"  (5)  Pigs  kept  in  a  movable  pen  on  pasture  ate  within  7  pounds  as  much  grain  as 
did  those  in  a  yard  without  grass,  but  did  not  make  as  good  use  of  it. 

"  (6)  Exercise  seems  to  be  necessary  to  increase  consumptiou  and  probably  diges- 
tion, that  growth  may  be  rauid  and  economical." 

Capons  and  caponizing,  F.  L.  Washburn  {Oregon  Sta.  Bui. 31,  pp. 
89-08,  fiijs.  7, pi.  1). — Remarks  are  made  on  caponizing,  the  tools  neces- 
sary for  performing  the  operation,  the  preparation  of  capons  for  market, 
and  a  report  on  the  gains  in  weight  of  4  birds  caponized  at  the  station. 
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"lu  our  cstiiiiatiou  the  Light  Brahmas  orthc  Plymouth  Rocks  make  by  far  the  best 
capona.  The  black  Laug.slians  are  excellent  also,  albeit  they  are  very  slow  grower.s. 
Partridge  Cochius  are  highly  spoken  of.  The  Indian  games  make  fine  capons,  as 
well  as  crosses  of  this  species  on  other  large  breeds.  A  turkey  was  caponized  here 
the  last  season,  but  results  are  not  definite  enough  to  warrant  a  report  yet. 

"As  to  age,  many  caponizeas  soon  asthey  can  distinguish  the  sex  of  the  chick.  The 
important  point  is  not  to  wait  until  the  glands  are  large  and  the  ribs  become  stiff 
and  unyielding." 

The  formation  of  fat  from  carbohydrates  and  the  relation  of  the 
food  to  the  excretion  of  hydrocarbons,  (x.  KtiiiN  et  al.,  icpoited  by 
O.  Kellnek  {Laiidw.  Vers.  iStat,  IJ,  pP-  :.'-j/-581).—F(iQa\u<^  and  res- 
piration experiments  are  reported  with  mature  oxen.  These  experi- 
ments were  made  in  the  years  1882-'84,  ISSo-'SO,  and  1889-'90.  They 
included  4  series.  In  the  first  series  meadow  liay  and  wheat  starch 
were  fed;  in  the  second,  clover  hay,  oat  straw,  Avheat  starch,  and  wheat 
gluten;  in  the  third,  meadow  hay  and  wheat  starch;  and  in  the  fourth, 
meadow  hay,  ground  meat  from  which  the  fat  had  been  extracted,  and 
wheat  starch. 

In  an  introduction  the  status  of  the  question  of  tlie  formation  of  fat 
from  carboliydrates  is  reviewed,  and  a  description  is  given  of  the  meth- 
ods employed  in  the  investigation,  including  an  illustrated  description 
of  the  respiration  apparatus.  Owing  to  the  extent  of  the  investigation, 
only  a  summary  of  the  principal  results  can  be  given  here. 

As  in  these  experiments  not  only  the  digestibility  of  the  food,  but 
also  the  albuminoid  exchange,  and  the  changes  in  the  fat  in  the  body, 
were  quantitatively  determined,  the  data  obtained  furnish  a  means  for 
judging  of  the  maintenance  ration  of  oxen  at  rest.  It  was  found  that 
0.7  kg.  of  digestible  crude  protein  and  G.G  kg.  of  digestible  nitrogen 
free  extract  per  1,000  kg.  live  weight  was  the  minimum  food  limit  to 
the  maintenance  of  animals  at  rest.  This  agrees  quite  closely  with  the 
figures  given  by  Henneberg  and  Stohmann —  O.G  kg.  of  digestible  crude 
protein  and  7  kg.  of  digestible  nitrogen-free  extract.  When  this  limit 
was  exceeded,  even  by  the  addition  of  less  than  0,5  kg.  of  digestible 
crude  protein,  the  animals  laid  on  both  fat  and  protein. 

Following  the  period  in  which  coarse  fodder  was  fed  alone,  there  were 
always  several  i)eriods  in  which  a  productive  ration  was  fed,  brought 
about  by  adding  starch,  gluten,  or  ground  meat.  These  productive 
rations,  as  couq)ared  with  Wolff's  ration  for  production,  were  very  low. 
In  spite  of  this  the  feeding  of  the  productive  rations  was  followed  by 
an  unmistakable  effect,  both  in  the  storage  of  albuminoids  and  fat  in 
the  body  and  in  an  increased  live  weight. 

With  respect  to  the  utilization  of  the  digestible  protein  in  the  body 
the  experiments  verified  the  rule  that  the  albuniinoid  supply  gov- 
erns the  albuminoid  exchange,  but  not  the  storage  of  albuminoids 
in  the  body.  In  other  words,  when  the  i^rotein  of  the  ration  was 
increased  by  the  addition  of  gluten  or  ground  meat,  no  more  albumi- 
noids were  stored  in  the  body  than  when  an  equal  amount  of  digestible 
organic  matter  containing  only  a  small  percentage  of  protein  was  fed. 
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Tlie  storage  of  albuminoids  depended  more  on  the  amount  of  nitrogen- 
free  extract  in  tlie  food  tlian  on  the  amount  of  albuminoids,  and  owing 
to  the  albuminoid-conserving  power  of  the  carbohydrates  could  be  con- 
tinued for  a  long  time.  It  follows  from  this  that  in  slow  fattening  with 
a  low  i)roductive  ration  a  ratio  narrower  than  1:6-1:7  by  no  means 
iavors  the  formation  of  flesh. 

It  was  further  found  that  every  increase  of  the  nutrients  above 
the  lowest  amount  required  for  riaintenance  was  followed  by  a  pro- 
duction of  fat  in  the  body,  and  that  for  this  production  it  made  no 
difference  whether  the  excess  of  nutrients  over  the  maintenance 
ration  consisted  of  nitrogenous  or  nonnitrogenous  materials.  Lay- 
ing on  of  fat  could  continue  for  a  long  time  without  change,  and 
nitrogenous  and  nonnitrogenous  materials  appeared  to  be  of  like 
value  for  this  purpose.  Even  with  rations  much  wider  than  those  gen- 
erally considered  favorable,  the'laying  on  of  fat  was  not  at  all  changed. 
Eations  with  a  narrow  ratio  were  less  favorable  to  the  production  of 
fat  than  those  with  a  wider  ratio,  although  the  results  with  the  narrow 
ratio  differed  quite  widely  according  to  the  kind  of  protein  material 
added  (wheat  gluten  or  ground  meat).  Summarizing  the  results  of  3 
series  of  experiments,  it  is  found  that  2  oxen  on  a  ration  of  31.4  kg.  of 
digestible  organic  mateiial  with  a  nutritive  ratio  of  1:  4.5-1:  7.2  laid  on 
2.041)  kg.  of  fat;  and  3  oxen  on  a  ration  of  30.52  kg.  of  digestible  organic 
matter  with  a  nutritive  ratio  of  1 :  14-1 :  17.4  laid  ou  2.138  kg.  of  fat. 
The  indications  from  this  are  that  under  the  food  conditions  per  day 
and  per  1,000  kg.  live  weight  mentioned  above,  0.5  or  1  kg.  of  digest- 
ible protein  in  the  form  of  gluten  could  be  replaced  by  a  like  amount  of 
starch  meal  without  any  apparent  change  in  the  amount  of  fat  pro- 
duced. 

The  following  table  shows  the  amount  of  fat  stored  up  when  different 
amounts  of  digestible  organic  matter  with  different  nutritive  ratios  were 
fed,  the  results  being  stated  in  terms  of  1  day  and  1,000  kg.  of  live  weight: 

Food  eaten  and  fat  stored  in  the  body  by  oxen  per  day  and  per  1,000  leg.  live  weiglit. 


ISO. 

Dige.stible 

organic 

matter  iu 

food. 

Nutritive 

ratio  of 

food. 

Fat  stored 
iu  the  body. 

1 ..         

Kg. 

8.72 

8.95 

9. 12 

9.35 

9.S6 

9.47 

9.54 

9.00 

9.97 

10.06 

10.09 

10.85 

10.98 

11.18 

9.10 

9.73 

10.78 

1:18.3 

1:19.1 

1:14.5 

1:15.2 

1:14.0 

1 :14. 9 

1:12.9 

1:14.0 

1:7.2 

1:15.6 

1:7.1 

1:17.4 

1:4.5 

1:20.9 

Kg. 
0. 255 

2 

0.446 

3 

0.473 

4 

0.464 

5 

0.  592 

0  .                                            .                                                      

0.591 

7 .   .                    

0.658 

8  .    

0.  o-o 

9 

0.  596 

10  . 

0.678 

11 ..                                           

0.618 

12 ..                                 

0.789 

13 

0.835 

14  .,                                                                                          -- 

1.168 

0.446 

0.640 

0.852 
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It  is  plain  that  no  storage  in  tbe  body  can  take  place  except  when 
the  food  contains  more  nntritive  material  than  is  required  for  the  mere 
maintenance  of  the  animal.  The  above  table  serves  as  a  good  illus- 
tration of  this  fundamental  principle,  and  shows  also  that  the  produc- 
tion in  the  body,  as  far  as  the  fat  is  concerned,  within  certain  limits  is 
proportional  to  the  amount  of  nutrients  in  the  food  in  excess  of  that 
required  for  maintenance. 

An  exact,  constant  relation  between  the  excess  of  nutrients  and  the 
storage  of  fat  can  not  be  expected  on  account  of  the  difference  in  the 
individuality  of  the  animals.  However,  the  above  results  show  that, 
on  an  average,  an  excess  of  1  kg.  of  digestible  organic  matter  resulted 
in  the  formation  of  0.24  kg.  of  fat.  Since,  according  to  tliis,  the  pro- 
duction of  0.446  kg.  represents  approximately  1.8  kg.  of  nutrients, 
it  is  calculated  that  with  no  increase  of  fat  the  requirement  would  be 
7.3  kg.  of  digestible  organic  matter,  which  agrees  with  tlie  maintenance 
ration  mentioned  above  (0.7  kg.  of  digestible  protein  and  (5.6  kg.  of 
digestible  nitrogen-free  extract). 

Considering  the  cases  in  which  starch  meal  was  added  to  bring  the 
ration  up  to  a  produ(;tive  ration,  it  is  calculated  that  on  an  average  the 
addition  of  21.06  kg.  of  starch  meal  to  the  mainteimnce  ration  was  fol- 
lowed by  the  production  of  4,295  kg.  of  fat.  In  other  Avords,  1  kg.  of 
starch  meal  resnlted,  on  an  average,  in  the  production  of  0.2  kg.  of  fat. 
How  much  of  this  fat  was  formed  directly  from  the  starch  and  how 
much  was  a  result  of  the  conserving  action  of  the  starch  can  not  be 
stated.  It  is  oidy  certain  that  under  the  above  mentioned  conditions, 
on  an  average,  an  amount  of  fat  was  ])roduced  in  the  body  representing 
34  per  cent  of  the  carbon  contained  in  the  excess  of  carbohydrates  in 
the  ration. 

It  is  believed  that  the  question  as  to  whether  carbohydrates  (starch 
meal)  can  be  changed  to  fat  in  the  nutrition  of  cattle  is  answered  in  the 
affirmative  by  the  results  of  the  first  3  series  of  experiments. 

Assuming  on  the  one  hand  that  the  total  amount  of  carbon  in  the 
protein  was  used  in  the  formation  of  fat,  and  on  the  other  hand  that 
the  digestible  ether  extract  of  the  food  was  stored  as  fat  in  the  body 
without  loss,  there  still  remains  an  amount  of  fat  in  the  body  unac- 
counted for,  and  for  the  production  of  which  there  is  no  other  visible 
source  than  the  carbohydrates  of  the  food.  Even  if  it  is  assnmed  that 
a  portion  of  the  carbon  served  for  the  production  of  glycogen,  the  con- 
clusion as  to  the  formation  of  fat  from  carbohydrates  remai  ns  un  changed . 

With  respect  to  the  second  point,  i.  e.,  the  excretion  of  hydrocarbons 
by  cattle,  organic  carbon  compounds  were  invariably  found  in  the 
gaseous  excretion  of  all  the  animals,  and  these  bore  a  certain  relation 
to  the  total  amount  of  carbon  excreted  in  the  gaseous  products,  but  did 
not  bear  the  regular  proportion  to  the  digestion  of  crude  fiber  that  has 
been  indicated  by  the  experiments  of  Tappeiner.  It  is  not  improbable, 
the  authors  think,  that  the  different  groups  of  nutrients  bear  an  unequal 
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part  in  the  production  of  liydrocarbons.  In  fact,  it  appears  that  the 
protein  can  have  taken  only  an  exceedingly  small  part  in  the  production 
of  hydrocarbons.  It  is  shown  by  the  results  not  only  ihat  the  diges- 
tion of  cellulose  in  the  stomach  and  intestines  resulted  in  the  giving 
oft"  of  gaseous  carbon  in  uuoxidized  condition,  as  Tap]»einer  found,  but 
also  that  this  took  place  in  the  digestion  of  starch  and  the  other  nitro- 
gen-free constituents  in  very  nearly  the  same  degree  as  in  the  case  of 
cellulose.  Since,  according  to  this,  the  digestion  of  cellulose  forms  no 
exception  to  that  of  the  nitrogen-free  extract  in  general,  the  separation 
of  carbon  in  the  form  of  hydrocarbons  in  itself  is  believed  to  be  no 
ground  for  considering  cellulose  of  less  nutritive  value  than  starch  and 
the  other  carbohydrates,  and  still  less  reason  for  questioning  the  nutri- 
tive value  of  cellulose  in  general. 

Whether  the  increase  in  the  amount  of  hydrocarbons  given  oft"  in 
proportion  to  the  increase  of  nitrogen-free  extract  in  the  food  is  a  re- 
sult of  the  fermentation  by  which  the  cellulose  is  dissolved,  or  a  result 
of  the  action  of  other  microorganisms,  is  a  question  which  can  not  be 
definitely  answered  by  experiments  like  the  above.  With  the  addi- 
tion of  starch  meal  to  the  food  there  was  invariably  an  absolute  in- 
crease in  the  excretion  of  hydrocarbons.  There  is,  therefore,  no  ground 
for  assuming  that  this  increase  depended  indirectly** on  the  action 
of  the  starch  and  was  attributable  to  the  after  fermentation  of  a 
part  of  the  cellulose  which,  on  account  of  the  presence  of  the  starch, 
was  prevented  from  being  digested  by  the  action  of  enzymes  higher  up 
in  the  intestines.  There  is  more  ground  for  connecting  this  increased 
excretion  of  hydrocarbons  directly  with  the  digestion  of  the  starch. 

From  a  review  of  the  data  obtained  when  starch  was  added  to  the 
ration,  assuming  that  starch  and  cellulose  have  the  same  elementary 
composition  and  hence  are  of  equal  value  for  the  production  of  hydro- 
carbons, it  is  shown  that  the  digestion  of  12,950  gm.  of  starch  resulted 
in  the  production  of  385.9  gm  of  carbon  in  the  form  of  hydrocarbons, 
equivalent  to  6.7  per  cent  of  the  carbon  in  the  starch. 

The  results  are  believed  to  afford  considerable  support  to  the  theory 
that  the  various  components  of  the  nitrogen-free  extract  do  not  differ 
very  materially  with  reference  to  the  production  of  hydrocarbons. 

The  question  as  to  whether  the  fat  in  the  food  yields  hydrocarbons 
in  its  changes  in  the  intestines  could  not  be  determined  in  this  investi- 
gation, since  the  rations  fed  were  purposely  made  poor  in  fat  and  the 
amount  of  digested  fat  was  so  small  that  its  influence  on  the  produc- 
tion of  hydrocarbons,  if  any,  was  too  slight  to  be  studied. 

Formation  of  glycogen  in  the  animal  body  after  consuming 
xylose,  J.  Frentzel  [Pflilger's  Arch.  Phy.siol.,  56,  No.  6  and  7,  pp. 
273-288).— T\xQ  experiments  of  Cremer^  and  Salkowski^  had  indicated 
that  xylose  and  arabinose  favored  the  formation  of  glycogen  when  fed 

'  Ztschr.  Biol.,  29,  p.  484. 
«Centbl.  med.  Wiss.,  1893.  No.  11. 
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to  rabbits  and  heus.  The  author  studied  the  effect  of  xylose  in  this 
comiectiDii,  using  rabbits.  The  subjects  were  rendered  glycogen -free 
by  strychnine,  given  a  narcotic  to  keep  them  quiet,  and  killed  11  or  12 
hours  after  feeding  the  xylose.  Doses  of  3.75,  8,  and  10  gni.  of  xylose 
were  given.  No  glycogen  formation  was  observed  in  these  experiments, 
and  the  author  believes  that  they  show  that  xylose  is  not  capable  of  form- 
ing in  the  body  glycogen  or  other  substance  giving  tlie  reactions  of  gly- 
cogen. He  believes  further  that  xylose  does  not  indirectly  promote  the 
formation  of  glycogen,  as  by  a  conserving  action  on  other  substances 
(albumen)  known  to  produce  glycogen  directly. 

Fodder  analysis,  G.  L.  Teller  (Arlaiisas  Sta.  Rpt.  1S93,  pp.  111-119). — A  popular 
explanation  of  terms  used  in  reporting  the  analyses  of  feeding  stuffs  is  given,  with 
analyses  of  a  number  of  kinds  of  hay  from  the  Memphis  market,  reprinted  from 
Bulletin  24  of  the  station  (E.  S.  R.,  5,  p.  500). 

Fruits  as  food  for  animals,  C.Counevin  {Ann.  Agron.,  20  {1S94),  No.  5,  pp.  209- 
228). 

Leaves  and  twigs  as  fodders  {Centhl.  Forstwcsen,  20  {1S94),  No.  5,  pp.  224,  225). 

The  value  of  rape-seed  cakes  for  improving  the  quality  of  -winter  butter 
{Nord.  Mejeri  Tidn.,  9  (1S94),  p.  164). 

Rape  seed  vs.  rape-seed  cake,  A.  Elten  {Landinandshlude,  27  {1894),  pp.  107, 
168). 

Effect  of  feeding  potato  vines  on  the  milk  and  its  products  {Ahs.  in  Molk.  Ztfj., 
8  {1894),  No.  19,  pi  274). — An  experiment  indicated  that  feeding  cows  exclusively  on 
potato  vines  did  not  atfect  the  composition  of  the  milk,  but  did  affect  its  behavior 
towards  rennet,  injuring  the  milk  i'or  cheese-making. 

Record  of  the  dairy  herd  at  the  Aas  Agricultural  College  (Norway),  T.  KOL- 
ler. — This  report  gives  the  total  milk  yield  and  the  food  eaten  by  the  herd  from 
July  1, 1891,  to  June  30, 1892.  The  herd  consisted  of  129  head  of  cattle,  105  of  which 
were  milch  cows  and  heifers.  The  cows  were  partly  imported  Ayrsliires,  partly 
improved  Telemark  crosses,  and  Gudbrandsdal,  and  partly  crosses  of  Ayrshire  and 
Telemark  breeds. 

The  average  milk  yields  for  the  cows  of  the  various  breeds  and  of  the  cross  breeds 
for  the  year  were  as  follows : 

Average  milk  yield  of  cows. 


Importofl  Ayrshire  

Ayrshire — Telemark  cross  . 

Telemark 

GudbrauUsdal 


Number 
of  cows 


Live  weight. 


Highest.    Lowest.      Mean 


Pounds. 
1,157 
1,036 

89.i 
761 


Pounds. 
728 
750 
761 
716 


Pounds. 

882 
913 
840 
751 


Milk  yield. 


Highest.    Lowest.    Average 


Pounds. 
G,lll 
7,173 
5,897 
4,509 


Pounds. 
4,038 
4,089 
3,765 
4,036 


Pounds. 
4,  797 
4,920 
4,913 
4,201 


Annual  milk  yield  of  dairy  herd  at  Danvik  (Noi~way)  {Norslc  LandmandsMad, 
1894,  No.  13,  pp.  45,  46). — The  herd  consisted  of  59  milch  cows  of  the  Ayrshire  breed 
crossed  with  the  pure  Telemark  breed.  The  average  live  weight  of  the  cows  was 
9.50  lbs.  The  average  yield  of  milk  for  the  herd  was  6,403  lbs.  during  1891,  6,162 
during  1892,  and  6,320  during  1893. 

The  average  time  of  gestation  for  the  cows  was  281|  days  in  1889,  281f  in  1890, 
281i  in  1891,  and  279  in  1892. 
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A  feeding  experiment  with  pigs  {Ahs.  in  Molk.  Ztg.,  8  {1894),  No.  22,  p.  324).— 
Exporiments  made  at  the  Dairy  Institute  at  Proskau  in  feeding  skim  milk,  potatoes, 
and  whole,  ground,  and  cooked  harlcy. 

Feeding  experiments  with  capons,  W.  P.  Whkklkr  (Xew  York  State  Sta.  Bpt. 
1892,  pp.  236-270,  jAs.  5.) — A  reprint  of  Bulletin  53  of  the  station  (E.  S.  R.,  4,  p.  938). 

Feeding  experiments  with  laying  hens,  W.  P.  Whkki.ek  {Netv  York  State  Sta. 
Rpt.  1892,  pp.  270-283).— X  reprint  of  Bulletin  57  of  the  station  (E.  S.  R.,  5,  p.  201). 

Does  there  exist  a  digestion  of  albuminoid  substances  without  digestive 
ferments?  A.  Bkchamp  (Compt.  Bend.,  118  {1894),  No.  21,  pp.  1157-1160).— Vvh\c\- 
pally  a  discussion  of  the  question  whether  albuminoid  substances  subjected  to  the 
action  of  antiseptic  saline  solutions  undergo  transformations  similar  to  those  due  to 
gastric  and  pancreatic  digestion  as  claimed  by  A.  Draste. 

What  kind  of  sugars  result  from  the  dissociation  of  starch  and  glycogen  by 
animal  ferments?  E.  KOi.z  and  J.  Vogel  {Ztsclir.  BioJ.,  31,pp.  W8-124;  ahs.  in  Chem. 
Centhl,  1894,  I,  No.  21,  p.  1004). 

Further  observations  on  the  effect  on  the  metabolism  of  the  dog  of  taking  the 
daily  ration  in  one  or  several  portions,  C.  Adrian  {Ztschr.  physiol.  Chcm.,  19,  No. 
2,  PI).  123-136). 

On  the  pathology  of  the  metabolism  of  lime,  v.  NouDExand  K.  Belgardt  {Berl. 
Uin.  Wochenschr.,  31, pp.  235-238;  ahs.  in  Chem.  Cenihh,  1894, 1,  No.  21, p.  1005). 
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Tuberculosis  in  relation  to  animal  industry  and  public  health, 

J.  Law  {New  Yorl-  Cornell  kSta.  Bui.  65,  pp.  105-157). — The  subjects 
discussed  are  the  prevalence  of  tuberculosis  in  man  and  in  the  lower 
animals,  the  contagious  nature  of  the  disease,  the  tubercle  bacillus, 
accessory  canses  favorable  to  the  development  of  tuberculosis,  lesions 
and  symptoms  of  the  disease  in  its  various  forms,  the  value  of  tubercu- 
lin as  a  test  and  a  reply  to  the  objections  made  against  its  use,  the  dan- 
ger of  transmitting  tuberculosis  to  man  and  the  lower  animals  through 
the  consumption  of  tuberculous  meat  and  milk,  a  lengthy  discussion  of 
poisoning  by  ptomaines  and  toxins  in  the  meat  and  milk  of  tubercu- 
lous animals,  preventive  measures  for  stockmen  and  for  the  State, 
and  a  discussion  of  the  laws  of  New  York  State  bearing  on  tuberculosis. 
Accurate  statistics  giving  the  percentage  of  tuberculous  animals  in 
American  herds  are  wanting,  but  figures  from  other  countries  are 
quoted.  "  In  infected  breeding  and  dairy  herds  in  New  York,  consist- 
ing largely  of  mature  cows,  I  have  found  a  maximum  of  98  per  cent  and 
a  minimum  of  5  per  cent.  Again  in  healthy  country  districts  I  have 
found  hundreds  of  cows  in  adjoining  herds  without  a  trace  of  tuber- 
culosis among  them."  The  tubercle  bacillus  is  killed  by  a  tempera- 
ture of  158°  F.  for  10  minutes.  '•  It  dies  iu  a  few  hours  in  direct  sun- 
light and  in  5  to  7  days  in  diffuse  daylight.  In  an  ordinary  room  it 
gradually  weakens,  but  remains  virulent  for  at  least  2,h  months.  .  .  . 

"Galtierfound  that  the  bacillus  tuberculosis  was  preserved  indefinitely  in  springs, 
ponds,  and  wells  at  all  ordinary  temperatures.  Hence  the  danger  of  common  drink- 
ing troughs,  of  streams  that  have  run  past  infected  herds,  or  the  places  where  their 
manure  has  been  put,  a^d  pf  soil  that  has  received  tUe  ro-iuure  or  carcasses  of  tlie 
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Amon,?  the  accessory  causes  which  promote  the  clevelopraeut  of 
tuberculosis  primarily  caused  by  the  bacillus  are  hereditary  predisposi- 
tion, lack  of  ventilation,  dark  stables,  iusufficientor  unwholesome  food, 
overtaxing  the  system,  breeding  too  young,  inbreeding,  general  ill 
health,  and  chemical  poisons  in  the  tuberculous  body.  Experiments 
recorded  by  Johne  showed  that  13  per  cent  of  the  animals  to  which  tuber- 
culous products  were  fed  became  tuberculous.  The  results  were  vari- 
able, the  conditions  governing  the  spread  of  the  disease  being  (1)  the 
relative  susceptibility  of  the  various  animals  experimented  on,  (2)  the 
condition  of  the  digestive  organs  at  the  time  of  feeding,  (3)  the  animal 
from  which  the  germ  was  derived,  (4)  the  degree  of  infection  of  the 
material  fed. 

"  It  would  seem  as  if  the  muscle  or  red  tiesli  in  cattle  were  antagonistic  to  the  bacil- 
lus tuberculosis.  Certain  it  is  that  tubercles  are  rare  in  the  substance  of  the  muscle. 
They  are,  however,  very  common  in  the  lymphatic  glands  lying  between  tlie  mus- 
cles, and  in  swino  thoy  are  common  in  the  substance  even  of  the  red  flesh.  The  flesh 
of  tuberculous  pigs  is  therefore  far  more  dangerous  than  is  that  of  consumptive 
cattle.  EvcT)  in  tuberculous  cattle,  however,  the  beef  is  not  always  free  from 
bacilli.  .   .  . 

"Milk  is  more  to  bo  dreaded  than  meat,  because  the  udder  is  often  the  seat  of  tuber- 
culosis, and  tlie  milk  is  usuiilly  taken  uncooked." 

Some  of  the  authorities  quoted  obtained  tuberculosis  by  inoculating 
animals  with  the  milk  of  tuberculous  cows  having  udders  apparently 
sound,  while  others  failed  to  obtain  tuberculosis  by  experimental 
inoculation  from  similar  animals.  The  author  takes  the  position  that 
whether  the  milk  from  tuberculous  animals  having  udders  free  from 
tuberculosis  is  infected  or  not,  it  can  notbe  safely  used,  and  cites  experi- 
ments by  Hirschberger,  Bang,  Ernst,  Smith,  and  Kilborne  in  support 
of  this  proposition. 

"  In  my  own  experience  3  calves,  from  healthy  parents,  sucking  the  ai)parently 
sound  udders  of  3  cows  with  general  tuberculosis  all  contracted  the  disease." 

Several  instances  are  given  in  support  of  the  proposition  that  tuber- 
culosis has  been  conveyed  to  human  beings  through  drinking  uncooked 
milk,  and  to  show  the  identity  of  tuberculosis  in  cattle  and  in  man. 

The  essentially  new  portion  of  the  bulletin  is  the  discussion  of  poison- 
ing by  ptomaines  and  toxins  in  the  milk  and  meat  of  tuberculous  ani- 
mals, a  subject  which,  the  author  states,  has  been  overlooked  heretofore. 
The  author's  i>osition  is  that  the  tubercle  bacillus  is  not  the  only  inju- 
rious agency  in  tuberculous  food  j)roducts,  but  that  the  ptomaines  and 
toxins  occurring  there  are  also  injurious  to  those  already  suffering  from 
tuberculosis  even  in  its  mildest  stages.  In  the  same  manner  that 
tuberculin  hastens  the  tubercular  process  in  diseased  animals  sub- 
mitted to  the  test,  so  these  chemical  poisons  would  hasten  the  same 
process  in  the  persons  consuming  tuberculous  products. 

"Accepting  as  undeniable  the  presence  of  the  soluble  chemical  poisons  in  blood, 
flesh,  and  milk,  it  follows  that  those  who  eat  this  flesh  or  milk  are  continually  tak- 
ing in  small  doses  of  tuberculin,  and  that  in  case  they  are  already  the  victims 
of  tuberculosis,  in  however  slight  or  indolent  a  form,  this  continuous  accession  of 
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tlie  poisou  will  rou-c  the  morbid  process  into  greater  activity  and  secnre  a  danger- 
ous extension. 

"  If  we  now  consider  the  frightful  prevalence  of  tuberculosis  iu  the  human  race, 
that  here  iu  New  York  every  eighth  person  dies  of  tuberculosis,  that  in  cities  like 
Vienna  85  per  cent  of  the  peo^ilc  suiter  from  it,  and  that  in  our  own  cities  30  to  50 
per  cent  contract  it  at  some  period  of  life,  we  see  what  a  fearful  risk  is  being  run 
by  the  utilization  of  the  meat  and  milk  of  animals  so  aftected,  even  if  it  could  be 
shown  that  such  meat  and  milk  were  in  themselves  free  from  the  living  bacillus." 

The  preventive  measures  which  stockmen  are  advise<l  by  the  author 
to  adopt  are  the  following: 

"  (1)  Board  up  the  partitions  of  the  stalls  at  the  front  so  that  no  2  cows  can  feed 
from  the  same  manger  or  lick  each  other. 

"  (2)  Keep  each  animal  strictly  by  its  own  stall  aud  manger. 

"  (3)  When  any  animal  is  suspected  don't  let  it  use  adrinkiug  trough  or  bucket  iu 
common  with  other  animals. 

"  (4)  Avoid  old  milch  cows  and  unthrifty  ones,  or  keep  them  secluded  from  the  rest 
of  the  herd. 

"  (5)  The  following  conformation  usually  indicates  a  weakness  of  constitution  aud 
a  susceptibility  to  tuberculosis:  Head  narrow  between  the  horns,  sunken  eyes, 
depth  of  cavity  (temporal)  back  of  the  eyes,  thin,  narrow,  ewe  neck,  chest  small, 
lacking  iu  both  depth  aud  breadth,  hollow  iiank  and  tendency  to  pot  belly,  a  gen- 
eral lack  of  muscle  so  that  the  limbs  seem  loosely  attached  to  the  body;  in  breeds 
that  show  a  variety  of  colors,  animals  of  the  lighter  shades  of  brown  aud  yellow. 
If,  how'ever,  such  auimals  are  of  high  value  for  the  dairy,  and  can  be  kept  free  from 
infection,  they  need  not  be  rejected.  .   .  . 

'•'  (6)  Don't  purchase  from  a  herd  iu  which  tuberculosis  has  appeared  or  in  which 
cattle  have  died  or  been  killed  within  a  year  or  two.  Eesort  first  to  the  tuberculin 
test. 

''  (7)  Don't  take  a  cow  with  a  husky  or  rattling  cough,  wheezing,  hurried  breathing, 
discharge  from  nose,  fetid  breath,  hard  bunches  under  the  skin,  diseased  udder, 
swollen  bones  or  joints,  unthriftiness,  or  a  tendency  to  scour  or  bloat. 

"  (8)  Don't  purchase  from  citj-,  suburban,  or  swill  stables. 

"(9)  Don't  add  newly  purchased  cattle  to  your  herd  until  you  have  tested  them  with 
tuberculin,  especially  if  they  have  been  the  product  of  inbreeding. 

"  (10)  Don't  admit  strange  cattle  to  hoiise,  field,  or  yard  with  your  own ;  keep  them 
apart  until  tested  with  tuberculin. 

"  (11)  In  case  of  disease  or  unthriftiness  in  your  herd,  put  the  animal  apart  and  have 
it  examined  by  a  skillful  veterinarian. 

"  (12)  If  after  this  there  remains  any  doubt  as  to  the  real  nature  of  the  disease,  have 
the  animal  t'?sted  with  the  tuberculin,  in  the  hands  of  a  practitioner  thoroughly 
acquainted  with  cattle  and  their  diseases.  If  the  result  is  not  yet  quite  clear,  keep 
the  animal  by  itself  and  repeat  the  test  in  4  weeks. 

"(13)  In  case  an  animal  in  aherdshows  tuberculosis  test  the  w'hole  herd  with  tuber- 
culin. 

"  (14)  Test  in  the  same  manner  all  animals  on  the  farm  (swine,  goats,  sheep,  horses, 
rabbits,  cats,  dogs,  fowls)  that  cohabit  with  the  cattle. 

"(15)  Kill  all  tuberculous  animals  and  boil,  burn,  dissolve  in  acid,  or  bury  deeply 
m  a  place  to  which  no  animals  have  access. 

"  (16)  Disinfect  premises  thoroughly,  also  all  products  of  the  diseased  animals  and 
all  articles  iised  about  them. 

"(17)  Let  no  consumptive  person  attend  on  cattle  or  other  live  stock,  or  prepare 
their  food. 

"(18)  Vermin  (rats,  mice,  sparrows)  in  a  building  where  tuberculous  animals  have 
been  should  be  exterminated." 
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Report  on  tuberculosis  in  Ontario,  P.  H.  Bryce.— This  report, 
presented  to  the  Provincial  Board  of  Health  of  Ontario,  Canada,  con- 
tains statistics  regarding  the  prevalence  of  luiman  and  bovine  tubercu- 
losis in  different  parts  of  the  workl  with  special  reference  to  the  Prov- 
ince of  Ontario,  and  a  discussion  of  the  methods  by  which  infection 
occurs,  and  of  precautionary  measures  to  prevent  the  spread  of  tuber- 
culosis.   Among-  the  conclusions  drawn  are  the  following: 

"In  cattle,  while  the  bacilli  are  probably  always  present  in  the  milk  when  the 
udder  is  tubercnlar,  yet  the  bacilli  may  be  present  in  the  milk  in  a  considerable  per- 
centage of  cases  where  even  post-mortem  examination  reveals  no  tnbercles  of  the 
udder.  .  .  . 

"  [Natural]  inoculation  is  dependent  upon  the  extent  aud  frequency  of  the  passage 
of  infective  materials  into  either  [the  alimentary  or  respiratory]  tract,  and  largely 
upon  the  receptive  condition  of  the  mucous  membrane  in  both  cases.  A  healthy 
mucous  membrane  offers  much  resistance  to  the  passage  of  bacilli.  .  .  .  The  great 
proportion  of  cases  of  tuberculosis  are  the  results  of  ai-'rial  infection  by  way  of  the 
resjiiratory  tract. 

"While  the  great  number  of  deaths  from  tuberculosis  in  children,  as  from  iahes  mes- 
enterica,  or  consumption  of  the  bowels,  points  to  the  probability  of  freciuent  cases  of 
infection  through  milk  and  other  food  by  way  of  the  alimentary  tract;  yet  the  still 
larger  iiumberof  cases  of  Inng  tuberculosis  in  children,  the  relatively  small  number  of 
calves  and  young  cattle  infected  with  tuberculosis,  and  the  comparatively  few  in- 
stances of  tuberculous  cattle  in  which  the  intestines,  mesentery,  or  other  abdominal 
organs  are  found  on  examination  to  be  exclusively  tubercular,  point  very  strongly 
to  the  conclusion  that  infection  by  way  of  the  intestines  is  relatively  seldom  in 
cattle,  and  that  where  it  does  take  place  in  children  it  most  probably  is  dependent  on 
the  previously  unhealthy  and  congested  state  of  the  mucous  membrane  of  the  walls 
of  the  stomach  and  of  the  intestines." 

Practical  results  of  inoculation  against  charbon  and  rouget  in 
France,  0.  Chambkrland  [Ann.  Inst.  Fa.steur,  {1S!>4),  Xo.  ti,  pp.  160- 
1()5), — lieports  on  1,788,077  sheep  and  1:00,962  cattle  inoculated  for 
charbon  vshow  that  th.e  losses  resulting  from  this  operation  during  the 
first  year  amount  to  only  0.94  per  cent  with  sheep,  whereas  before 
inoculation  the  losses  from  charbon  are  estimated  at  10  per  cent.  With 
cattle  the  losses  during  the  same  time  after  inoculation  averaged  only 
0.34  per  cent,  while  the  losses  before  vaccination  amounted  to  5  per 
cent. 

Of  111,437  hogs  inoculated  against  rouget  the  losses  during  the  first 
year  resulting  from  the  operation  averaged  1.45  per  cent,  while  before 
inoculation  the  loss  was  20  per  cent. 

Investigations  on  the  genus  Actinomyces,  G.  Gasperini  {Centhl.  Balct.  u.  Par., 
1.5  {1S94),  No.  IS,  pp.  6S4-CS6). 

Recent  investigations  on  the  diagnostic  and  remedial  value  of  mallein  in 
glanders,  A.  Boxome  {Ceiithl.  Jlakt.  u.  Far.,  15  {1SD4),  No.  IS,  pp.6S6,  GS7). 

Tuberculosis  in  farm  animals,  P.  A.  Morkeberg  {CopenhcKjen:  1S94). 

The  diagnosis  of  tuberculosis,  8.  Bekkhkim  {Ahs.  in  Ceuthl.  Bakt.  n.  Par.,  15 
{1894),  No.  17,  pp  65.5-666). 

Tests  of  cattle  -with  tuberculin,  Nocard  {Anv.  (VL'ijfj.  puhlique,  1S94,  Jan., p.  21; 
(J&9,  in  Milch.  Ztg.,  S3  {1S94),  No.  31,  p.  3.13). 
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The  treatment  of  tuberculosis  with  sterile  reium,  S.  Bkuxiikim  {Ala.  in  Ctiilbl. 
Baki.  II.  Par.,  15  (IS'94),  No.  17,  pp.  654,  655). 

Treatment  of  the  skim  milk  returned  to  creamery  patrons  during  the  preva- 
lence of  mouth-and-foot  disease,  P.  Vieth  {Molk.  ZUj.,  8  {1S94),  No.  21,  pp.  305, 
306;  and  Milch  ZUj.,  23  {1894),  No.  21,  pp.  329,  55^).— Recoiiimeuds  that  it  be  heated 
to  90°  C.  or  in  a  high-pressure  sterilizing  apparatus  to  100"  C.  to  prevent  infection. 

Texas  fever,  A.  T.  Neale  {Delaware  Sta.  Bnl.  23, pp.  11). — A  condensed  reprint  of 
the  proclamation  of  the  Secretary  of  Agriculture  regarding  this  disease,  a  record  of 
instances  in  which  Texas  fever  has  been  introduced  into  the  State  by  animals 
brought  from  the  infected  district,  a  comparison  between  the  laws  of  Delaware  and 
of  Kansas  relating  to  the  responsibility  of  drovers  for  losses  incurred  by  Texas  fever, 
and  a  statement  that  the  Delaware  law  on  this  point  requires  amendment. 

Parasitism  of  domestic  animals,  R.  R.  Dinwiddie  {Arkansas  Sta.  Ilpt.  1893,  pp. 
3-31).— k  reprint  of  Bulletin  20  of  the  station  (E.  S.  R.,  4,  p.  749). 
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Composition  of  milk  in  successive  period,"3  of  lactation,  P.  Col- 
lier [Neic  YorJc  State  Sta.  Bpt.  7.s'.9;?,  2)p.  13S-lln). — The  average  yield 
and  composition  of  the  milk  of  all  the  co^Y8  in  tlie  test  of  breeds  in  the 
first,  second,  and  a  part  of  the  third,  periods  of  lactation,  are  tabulated. 

"During  the  first  months  of  the  second  period  of  lactation  the  milk  yield  is  very 
considerably  in  excess  of  the  yield  for  the  same  months  of  the  first  period,  [but] 
gradually  this  excess  disappears,  so  that  after  the  seventh  month  the  average  yield 
of  milk  becomes  much  less  even  than  it  was  during  the  latter  months  of  the  (irst 
period.  The  same  is  true  as  to  the  amount  of  total  solids,  while  the  percentage  of 
total  solids  during  the  entire  second  period  is  a  little  more  than  during  the  first 
period,  but  remains  nearly  constant  during  the  entire  period. 

"The  percentage  of  fat  in  the  milk  of  the  second  period  is  at  first  4  or  5  per  cent 
less  than  during  the  first  period,  but  during  the  fourth,  fifth,  and  sixth  months 
equals  the  percentage  for  the  same  months  of  the  first  period,  but  again  falls  off  in 
the  latter  months  of  the  second  period. 

"The  total  amount  of  fat  and  of  casein  of  the  second  period  follows  closely  the 
changes  in  milk  yield.  The  percentage  of  casein,  at  the  first  about  95  jier  cent  of 
what  it  was  during  the  first  parts  of  the  first  period,  gradually  increased  until  dur- 
ing the  ninth  and  tenth  months  it  is  10  per  cent  above  what  it  was  at  the  same  time 
in  the  first  period. 

"The  sugar  is  10  to  12  per  cent  greater  during  the  early  months  of  the  second 
period  than  during  these  early  months  of  the  first,  but  diminishes  slowly  during 
lactation." 

Changes  in  the  relative  size  of  milk  globules  in  successive 
periods  of  lactation,  and  in  the  actual  number  of  globules  during 
lactation,  P.  Collier  [New  York  State  Sta.  Rpt.  1S'JL\  pp.  153-Hi2). — 
Observations  are  given  on  the  size  of  the  globules  in  the  milk  of  dif- 
ferent breeds  in  the  first,  second,  and  a  part  of  the  third  periods. 

"There  is,  as  a  general  rule,  a  steady  iucrease  in  the  number  of  the  smaller  globules 
and  a  decrease  in  the  larger  globules  duringsuccessive  periods  of  lactation.  .  .  .  The 
smaller  globules  below  1  on  the  micrometer  scale  have  increased  68  per  cent  in  the 
second  period  over  what  they  were  in  the  first;  the  largest  globules  (from  4  to  6 
upon  the  scale)  have  decreased  during  the  second  period  67  per  cent  of  their  num- 
ber during  the  first  period;  while  the  intermediate  globules  during  the  second 
1976— No.  1 6 
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period  (from  1  to  4  upon  the  scale)  have  fallen  to  83  per  cent  of  their  number  during 
the  first  period.  A  similar  chauge  is  seeu  to  have  taken  place  when  comparing  the 
globules  of  the  second  period  with  those  of  the  third  period." 

The  actual  number  of  fat  globules  in  the  milk  was  found  to  increase 
ill  the  lirst  period  as  lactation  advanced,  and  this  result  was  corrobo- 
rated in  the  second  period, 

''The  number  of  globules  increases  very  steadily  from  the  first  to  tho  last  month, 
the  increase  being  quite  150  per  cent,  although  the  diftereuce  in  this  increase  is 
very  marked  between  the  several  breeds,  as,  for  example,  the  Jerseys  and  Guernseys 
as  compared  with  the  Ayrshires  and  Holstein-Friesiaus." 

Activity  of  the plnjiiiulopical  processes  (p.  162). — "The  average  yield  for  tho  23  cows 
under  experiment  those  mornings  when  the  milk  samples  taken  for  microscopic 
analysis  was  9.39  lbs.  per  cow,  or  0.7826  lb.  per  hour  for  the  12  hours  before  milking. 
The  average  number  of  globules  counted  in  536  counts  was  144.6  for  each  0.0001 
cmm.,  and  this  shows  the  average  secretion  of  1.38,210,000  globules  per  cow  per  sec- 
ond, a  result  remarkably  in  accord  with  that  obtained  previously." 

Examination  of  cheese  made  from  goats'  milk,  F.  H.  Werens- 
KiOLD  {Bpt.  Chem.  Control  Sta.  Christiania,  1893,  pp.  7-10,  43). — Eight 
samples  of  cheese  made  from  goats'  milk  were  analyzed,  with  the  results 
given  in  the  table  below.  The  last  3  samples  in  the  table  were  known 
to  be  pure,  no  cows'  milk  having  been  added  in  its  manufacture.  The 
others  were  exhibited  as  goats'  cheese  at  the  vStavanger  Dairy  Exposi- 
tion in  189-^,  and  were  supposed  to  be  nnadulteratcd. 


Analyses  of  goals'  cheese. 


No. 

Water. 

Ash. 

Fat. 

Protein. 

other 
substances. 

Protein  in 
solids-not- 
fat. 

1        

Per  cent. 
15.53 
20.10 
17.  CO 
26.  53 
17.66 
24.51 
20.67 
24.  56 

Per  cent. 
5.14 
5.90 
6.31 
6.41 
5.78 
6.57 
5.91 
6.46 

Per  cent. 
32.68 
24.40 
22.  00 
14.  93 
20.  93 
16.  75 
10.98 
10.23 

Per  cent. 
10.63 

10.  no 

6.31 
9.44 
8.94 
5.39 
4.43 
5.34 

Per  cent. 
46.02 
39.04 

47.78 
42.  69 
46.68 
40.78 
58.07 
47.41 

Per  cent. 
17.02 

2 

18.90 

3                        

10.45 

4            

16.10 

5  

14.60 

6          

9.20 

7          

8.64 

8 

9.00 

No  lactic  acid  was  found  in  any  of  the  samples.  The  cheese  is  pre- 
pared by  evaporating  to  dryness  partially  skimmed  goats'  milk,  new 
milk,  or  sometimes  cream  being  added  later  during  the  boiling.  The 
cheese  is  also  manufactured  from  whey,  with  the  addition  of  new  milk 
or  cream.  A  sample  of  "  white  goat  cheese"  prepared  from  goats'  milk, 
with  the  addition  of  rennet,  had  the  following  composition:  Water 
37.14  per  cent,  ash  3.95,  fat  22.09,  protein  30.94,  other  substances  5.58, 
protein  in  solids-not  fat  77.0. — F.  w.  woll. 

Analysis  of  cheese  made  from  reindeers'  milk,  F.  H.  Werens 
KiOLD  [Rpt.  Chem.  Co)itrol  iSta.  Christiania,  1893,  2>-  10). — A  sample 
of  cheese  made  from  reindeers'  milk,  obtained  by  the  author  from  Vef- 
sen,  Norway,  had  the  following  composition:  Water  27.70  per  cent,  ash 
2.43,  fat  43.11,  in-otein  23.79,  other  substances  2.97.      The  cheese  was 
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fQuiid  and  flat,  about  10  iii.  in  diameter  and  5  m.  high.  After  having 
been  kept  in  a  basement  curing  room  for  about  six  weeks,  tlie  cheese  bad 
a  sharp  odor  somewhat  resembling  that  of  Roquefort  cheese. — f.  w. 

WOLL. 

Comparison  of  deep-setting  and  centrifugal  methods  of  cream 
ing  milk,  L.  L.  Van  Slyke  {-Xeii-  York  8tate  8ta.  Rpt.  189^,  p.  4(J9). — 
In  a  comparison  of  Ayrshire,  Devon,  Guernsey,  Holderness,  and  Jersey 
breeds  of  cows,  trials  were  made  during  the  first  period  of  lactation  in 
raising  the  cream  by  deep-setting,  and  by  means  of  the  hand  separa- 
tor. A  summary,  by  breeds,  for  the  first  period  of  lactation  is  tabu 
lated.         , 

"The  results  show  that,  iu  the  case  of  every  hreed,  the  separator  gives  better  results 
in  yield  of  butter.  The  increased  yield  was  greatest  with  the  Holsteins  and  second 
with  the  Ayrshires.  According  to  the  above  results,  a  herd  of  6  or  7  Holsteins 
would,  with  a  separator,  make  an  increased  yield  of  butter  in  1  year  sufficient  to 
pay  for  a  separator,  while  a  herd  of  12  Ayrshires,  16  Devons,  18  Holderness  or  Jer- 
seys, or  24  Guernseys  would  do  the  same." 

An  acid  test  of  cream,  E.  H.  Farrington  {Illinois  Sta.  Bui.  32, 
pp.  389-394). — For  conveniently  testing  the  acidity  ot  cream  in  ripen- 
ing it,  the  author  proposes  to  use  alkaline  tablets  containing  a  definite 
amonnt  of  solid  alkali  and  indicator.  From  his  formula,  tablets  have . 
been  made  by  a  manufacturing  chemist  and  placed  ux)on  the  market. 
Each  tablet  is  equivalent  to  4.GG  cc.  of  decinormal  alkali  in  neutraliz- 
ing power.  The  tablets  are  dissolved  in  water  and  added  to  25  cc.  of 
the  cream  until  the  indicator  gives  a  permanent  color. 

"The  indications  are  that  a  cream  which  requires  a  solution  of  6  or  more  tablets  to 
change  its  color  is  too  sour.  The  butter  made  from  such  cream  will  be  'oft"  flavor.' 
The  only  general  direction  that  can  now  be  given  as  apjilicable  to  nearly  all  cream 
is  to  churn  it  when  25  cc.  of  the  thoroughly  mixed  cream  is  not  colored  by  a  solu- 
tion of  4  tablets,  but  is  decidely  colored  by  a  solution  of  5  tablets, 

"Some  dairymen  may  prefer  to  churn  a  less  acid  cream  and  adopt  the  sourness  of 
cream  which  will  give  a  color  with  a  solution  of  3  tablets. 

"Comparative  trials  made  by  each  person  of  the  acidity  of  the  cream  and  the  liavor 
of  the  butter  made  from  it  will  be  a  satisfactory  guide  to  follow." 

A  milk  fault  and  its  cause,  W.  Thorner  {Chem.  Ztg.,  18  {1894),  Wo. 
33,])p.  607-609). — During  the  summer  the  milk  of  one  of  the  patrons 
of  a  creamery  develoj)ed  a  very  disagreeable  odor  which  was  trans- 
mitted to  the  butter,  often  making  it  unsalable.  Previously  the  butter 
made  from  this  milk  had  been  of  good  quality.  The  author  visited  the 
farm  of  the  patron  and  took  sami)les  of  the  milk  of  different  cows  from 
the  first  and  last  portions  of  the  milking,  and  of  the  well  and  brook 
water  which  the  cows  drank.  The  herd  was  at  the  time  on  good  pas- 
turage and  the  stable  and  surrouudings  were  clean  and  favorable. 
Cultures  were  made  and  studied  from  the  samples  taken.  Nearly 
every  sample  of  milk  contained  an  organism  having  the  appearance  of 
a  mold,  and  where  this  was  present  a  putrid  odor  was  noticeable.  Pure 
cultures  were  made  of  the  supposed  mold  and  all  the  forms  of  bacteria 
present,  and  these  verified  the  suspicion  that  the  mold  alone  was  the 
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cause  of  the  odor.  Samples  of  milk  were  inoculated  with  the  mold 
culture  and  i)laeed  iu  the  sunshine,  in  indirect  sunlight,  and  in  the 
culture  oven.  Tlie  milk  placed  iu  the  sunshine  developed  the  putrid 
odor  in  about  an  hour,  and  that  in  indirect  sunljolit  somewhat  later, 
while  the  samples  in  the  culture  oven,  i.  e.,  in  the  dark,  developed  only 
a  sli<j;ht  odor  after  a  long  time.  The  odor  was  found  to  be  due  to  a 
volatile  ammoniacal  compound.  Under  conditions  favorable  to  the 
rai)id  growth  of  lactic  acid  bacteria,  the  compound  would  soon  be  neu- 
tralized by  the  lactl*;  acid  produced,  which  is  believed  to  explain  the 
weak  development  of  odor  in  the  culture  oven.  The  author  concludes 
that  the  mold  like  microorganism  was  the  real  cause  of  the  odor,  and 
lie  describes  its  growth  and  characteristics.  It  was  aerobic  and  grew 
rapidly  at  a  temperature  of  20-30'^  0.,  covering  the  gelatin  plate  with 
a  thick  growth  of  grayish  white  mold  without  liquefying  the  gelatin. 
On  examination  with  a  high  power,  it  was  found  to  be  a  bacillus,  the 
separate  cells  being  arranged  so  as  to  present  the  appearance  of  a 
fungus  growth,  while  having  no  connection  with  one  another.  The 
author  suggests  that  it  may  be  identical  with  Bacillus  f(£tidus  lactis, 
which  Jensen  and  Lunde  found  to  be  the  cause  of  a  putrid  odor  in 
milk  and  butter. 

Directions  were  given  for  thoroughly  disinfecting  the  dairy  utensils, 
the  cows'  udders,  and  the  stable.  The  creamery  reported,  however, 
that  the  objectionable  feature  of  the  milk  did  not  disai)i)ear  directly, 
and  the  author  is  in  some  doubt  as  to  whether  his  directions  were  thor- 
oughly executed. 

Rich  and  poor  milk,  N.  Dahl  (Landnunnhhlarle,  27  {1S94),  pp.£82-S86,  299,  300). 

Abnormal  composition  of  human  milk,  A.  Stift  {Forschungsher.  u.  Lebetismfl., 
1,  2)p.  173-175;  aha.  in  Chem.  Centbl.,  1804,  I,  No.  HI,  f.  1004). — The  milk  nine  mouths 
after  birth  has  a  neutral  reaction  aud  a  fat  content  of  8.03  per  ceut. 

Milk  as  the  source  of  an  epidemic  of  typhoid  fever,  P.  Schmidt  (Inaiifjural 
JJtssertatioii,  Halle;  ahs.  in  Milch  Ztg.,  23  {1S04),  No.  21,  xi.  330). 

The  preservation  of  milk  in  Copenhagen,  St.  Funs  (Ztschr.  Fleisch-  u.  Mllchhyg., 
4  {1804),  No.  7,  pp.  128-131). — Melliods  of  managing  cows  aud  milk,  iucluding  the 
pasteurization  of  the  latter. 

Babcock's  test  for  the  determination  of  fat  in  milk,  (Finnish  Tidning  fiir 
MjiilkhnshdUning.) — This  test  was  recently  investigated  before  the  officials  of  the 
luijisrial  Agricultural  Society  of  Finland  aud  several  dairy  exports,  aud  gave  general 
satisfaction.  The  results  obtained  by  the  method  came  ucarer  the  chemical  analy- 
sis than  the  lactocrite.  It  was  the  general  opinion  that  if  introduced  into  Finland 
the  test  would  be  epoch-making  for  their  dairy  aud  creamery  industry. 

Fat  determination  by  Babcock's  method,  F.  H.  Wkrexskiold  (Rp)t-  Chem. 
Control  Sta.  Chriniiania,  1893,  pp.  02,  63). 

The  detection  of  milk  adulteration  by  comparison  w^ith  samples  taken  at  the 
barn,  J.  Hehz  (Jiev.  Inlcrnai.  FuUif.,  7,  pp.  130-132 ;  ahs.  in  Chem.  Centhh,  1894,  I, 
No.  20,  p.  971!). 

Regulations  controlling  the  sale  of  margarin  and  other  butter  siibstitutes  in 
Jersey. — A  10-page  pamphlet  giving  the  text  of  regulatious  passed  the  "  States"  or 
insular  Parliament,  February  22,  1894. 
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Should  the  farmer  supply  his  farm  w^ith  a  hand  cream  separator  or  sond  his 
milk  to  a  cooperative  creamery  of  vrhich  he  is  a  member  ?  {Jour.  Assoc.  Anc. 
£lev.  GemhloHX,  7  {1894),  No.  9,  pp.  S04-S11). 

Souring  of  cream  by  means  of  pure  cultures,  N.  Engstrom  {Xord.  Mejeri  Tidn., 
9  {1894} ,  pp.  221,  222,  233.) 

Finnish  exports  of  butter  to  England  (  Tidn.  lfjolkhu.shdUninn,  3  (1894),  p.  74). 

Important  questions  for  creameries  and  patrons,  V.  Miclandek  {Stockholm : 
1894). 

Experiments  made  in  the  manufacture  of  cheese  during  the  season  of  1892, 
L.  L.  Van  Slyke  {Xew  York  State  Sta.  Rpt.  1892,  pp.  299-467).— A  summary  of  the 
experiments  of  the  season  reprinted  from  Bulletin  50  of  the  station  (E.  S.  R.,  4,  p.  945). 

The  bacteriology  of  cheese-making,  P.  Hellstr5m  {Nord.  Mejeri  Tidn.,  9  {1894), 
pp.  185,  107,  198,  209,  210). 

Concerning  a  new  method  of  preventing  the  green  coloration  of  cheese,  G. 
Sautoki  [Staz.  Spew  Arjr.  Ital.,  26  {1894),  No.  3,  pp.  26.5-269).— \u  account  of  the 
author's  experiments  in  which  copper  vessels,  bright  or  tarnished,  and  tinned  iron 
vessels  were  used. 

Manufacture  of  skim-milk  cheese  {Tidn.  MjolkhusMllning,  3  {1894),  jJ-  74. 

Cheshire  chee3e,  C.  M.  Blades  (Analyst,  1894,  June,  pp.  131-133). 

Analysis  of  cheese  from  centrifugalized  milk,  L.  Carcano  (Annuario  delta  E. 
Staz.  Sper.  Caseijicio  in  Lodi,  1892,  pp.  84-87). 

The  more  important  experiments  in  dairying  at  the  experiment  stations  in 
North  America,  M.  Wilckexs  (Molk.  Ztg.,  8  (1894),  No.  19,  pp.  273,  274;  No.  21,  pp. 
305,  306,  and  No.  22,  pp.  321-323).— Briof  accounts  of  dairy  iuvestij,'ations  at  the 
Delaware,  Indiana,  Iowa,  New  York  State  and  Cornell,  Pennsylvania,  and  Vermont 
Stations  and  the  Ontario  Agricultural  College  and  Experimental  Farm. 

Dairy  schools  and  dairy  products,  F.  W.  Woll  {Foj).  Sci.  Monthly,  1894,  June, 
pp.  234-243). 
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Pumping  water  for  irrigation  in  southwestern  Arizona,  F.  A. 
GuLLEY  and  0.  B.  Collingwood  {Arizona  8ta.  Bui.  11,  pp.  17-24), — 
This  is  au  account  of  experiments  near  Yuma,  Arizona,  to  test  tlie 
economy  of  pumping  water  from  the  Colorado  Eiver  up  to  a  mesa  80 
ft.  above  its  level  to  be  used  in  the  culture  of  "  tender  and  early  fruits 
and  vegetables." 

A  company  Las  put  in  a  plant  which  purposes  to  deliver  water  on 
this  mesa  "at  the  rate  of  $12  per  annum  per  acre  for  2i  acre-feet.  .  .  . 
This  is  at  the  rate  of  20  cts.  per  day  for  1  miner's  inch  of  water." 

"At  first  glance,  elevating  water  80  feet  to  he  used  for  irrigation  purposes  in  a  cli- 
mate as  dry  as  that  of  Yuma  may  seem  too  costly  to  he  profitable,  and  it  perhaps 
would  for  growing  ordinary  farm  crops,  but  the  mesa  soils  of  southwestern  Arizona, 
when  irrigated,  will  produce  crops  of  the  highest  value  per  acre,  owing  to  their 
being  exempt  from  injurious  frosts. 

"From  the  tests  made  last  winter  and  this,  we  find  that  peas  and  strawberries  may 
be  ripened  at  anytime  during  the  winter  or  spring,  the  main  crop  of  the  latter 
being  ready  to  ship  the  latter  part  of  March. 

"Asparagus  is  ready  for  mariiet  Febrnary  25,  wax  beans  and  summer  squash  April 
15,  and  tomatoes  May  15  to  25. 

"In  the  town  and  valley  near  by  the  early  varieties  of  grapes  begin  to  ripen  June 
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5,  Pringle  apricots  May  1,  aiid  Royal  apricots  May  15,  figs  May  1,  Alexander  peaches 
May  15,  leiuous,  limes,  aud  dates  October  15,  and  Navel  oranges  November  20. 

"Tlic  climate  appears  to  be  especially  suited  to  the  production  of  citrus  fruits,  espe- 
cially lemons  and  limes,  which  thrive  particularly  well,  the  temperature  never  fall- 
ing low  enough  to  injure  them. 

"The  almost  constant  bright  sunshine  during  the  daytime  and  the  dry  atmosphere 
during  the  winter  and  spring  months  give  to  early  fruits  and  vegetables  a  superior 
quality  that  can  not  be  equaled  under  the  less  favorable  conditions  in  a  more  moist 
climate  during  the  maturing  period,  and  it  also  insures  better  shipping  and  keeping 
qualities. 

'•The  high  prices  the  early  products  of  this  place  command  in  the  Eastern  and  West- 
ern nnirkets  and  the  success  with  which  they  have  been  grown  were  the  leading 
inducements  that  led  to  this  bold  experiment  in  iirigation  engineering. 

"An  abundant  water  supply  is  assured  for  all  lands  that  may  be  reached  from  the 
Colorado  River;  and  in  addition  to  this  the  water  carries  a  considerable  quantity  of 
fertilizing  matter  in  solution  and  in  suspension,  the  value  of  which,  when  ap^ilied 
to  land  used  for  fruit  and  vegetable  growing,  Avill,  to  quite  an  extent,  offset  the 
expenditure  for  piimping. 

"  [Analysesof  this  water  are  given  which  show  tliat  the]  fertilizing  value  of  2|^  acre- 
feet  water  is  $8.55,  which  is  two  thirds  of  the  cost  of  the  water  at  20  cts.  per  miner's 
inch. 

"In  addition  to  the  foregoing,  the  water  carries  with  it  a  good  deal  of  clay,  which, 
with  tiie  other  mateiials,  will  gradually  change  the  sandy  mesa  lands  to  a  rich  sandy 
loam  where  it  is  used  for  iri-jgation. 

"  [The  success  of  these  and  other  enterprises  in  the  same  line  having]  demonstrated 
that  the  water  of  the  Colorado  River  may  be  used  on  the  high  mesas  as  well  as  on 
the  lower  lands,  the  investment  of  capital  to  reclaim  a  large  area  of  territory  will 
not  be  difficult  to  secure.'" 

Irrigation  experiments,  J.  W.  Sanborn  ( Utah  Sta.  Bui.  27,  pp.  8). 

Synopsis. — The  results  of  irrigating  wheat  at  different  dates  from  May  13  to  August 
3,  although  not  conclusive,  indicate  that  early  and  late  irrigation  increa.se  the 
yield  of  grain  at  the  expense  of  straw.  In  case  of  oats  and  potatoes  early  irri- 
gation (May  11  to  July  25)  produced  a  smaller  yield  than  usual  irrigation 
(June  1  to  July  7).  Tests  of  methods  of  irrigation  were  not  entirely  satisfactory, 
but  the  results  favor  Hooding  and  bed  work  irrigation. 

This  is  a  continuation  of  experiments  begun  in  1890  and  previously 
reported  in  Bulletin  23  of  the  station  (E.  S.  li.,  5,  p.  215).  Compara- 
tive tests  were  made  in  1893  of  (1)  early  (May  13  to  June  25),  late  (July 
2  to  August  3),  and  usual  (June  20  to  July  25)  irrigation  on  wheat;  (2) 
early  (May  11  to  July  25)  and  usual  (June  1  to  July  7)  on  wheat,  oats 
and  potatoes;  and  (3)  methods  of  irrigation. 

Early,  late,  and  usual  irrigation  on  wheat. — The  results  during  4 
years  are  tabulated  and  show  "  a  decided  gain  by  early  and  late  Water- 
ing, and  that  this  gain  accrued  to  the  seed  more  than  to  the  stem  and 
straw.  .  .  .  The 'not  watered' plats  adjacent  to  the  watered  plats 
gave  but  4.5  bus.  per  acre,  showing  that  the  lateral  flow  of  water  under 
ordinary  irrigation  amounts  to  practically  nothing,  for  plats  without 
irrigation  generally  produce  about  that  amount  of  wheat  per  acre." 

Early  and  usual  irrigation  on  wheat,  oats,  and  potatoes. — The  yields 
of  wheat  and  oats  in  grain  and  straw  during  4  years  and  of  potatoes 
during  1  year  are  reported.  "  A  review  of  the  [results]  shows  that 
the  early  watering  gave  an  increase  of  wheat  and  a  decrease  of  straw. 
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In  this  respect  it  ditt'ers  from  the  results  in  the  other  trial."  This  was 
thought  to  be  due  to  the  fact  that  watering  when  the  grain  was  being 
formed  lowered  the  temperature  of  the  air  and  soil,  checked  the  vege- 
tative processes,  and  promoted  seed  formation. 

"  The  influence  of  early  rs.  usual  watering  on  oats  is  different  from  its  influence  on 
wheat.  The  early  watering  each  succeeding  year  decreased  both  the  grain  and  the 
straw,  except  in  1892,  when  the  straw  was  greater  for  the  early  watering.  The 
philosophy  of  this  result  is  not  clear. 

"The  potato  crop  sutl'ered  very  materially  fi'om  early  watering.  This  crop  is  not 
usually  planted  as  early  as  wheat  is  sown,  and  the  presumption  is  that  the  influence 
of  watering  before  the  necessities  of  the  plant  demanded  water,  through  a  I'eduction 
of  the  temperature  of  the  soil  and  the  air  around  the  leaf  became  partially  equiva- 
lent to  turning  the  season  back,  so  far  as  the  question  of  tcmjierature  is  concerned. 
Experiments  have  shown  that  excess  of  water  has  an  injurious  effect  on  the  plant." 

Methods  of  irrigating. — Under  this  head  is  reported  the  influence  on 
the  yield  of  oats  in  1891  and  of  hay  in  1892,  and  1893,  on  plats  2  by  G 
rods,  of  irrigating  by  (1)  flooding  from  one  side,  (2)  laterals  running  from 
one  side,  (3)  flooding  from  the  end,  (4:)  flooding  by  surrounding  the  plat 
by  a  bank  and  simply  inundating  it,  and  (5)  by  bed  work,  i.  e.,  by  round- 
ing up  the  plat  to  the  center  and  running  through  it  a  ditch  so  adjusted 
as  to  depth  or  width  that  the  water  will  overflow  throughout  its  entire 
length. 

"  Plats  2  by  6  rods  are  too  small  to  make  a  critical  experiment  on  a  question  of  the 
kind. 

"The  experiment  with  oats  covered  but  1  year,  1891,  and  must  be  regarded  as 
inconclusive.  However,  it  favors  the  system  of  flooding  and  of  bed  work.  The  crops 
of  1892  and  1893  are  iiot  in  agreement  as  to  the  advantages  to  be  derived  from  an 
equal  distribution  of  water  over  the  plat." 

Experimental  farming  iii  Utah,  J.  W.  Saxborx  (Irrigation  Age,  1894,  June). 

Simple  eartheru  dams  for  irrigation  reservoirs,  S.Fortier  {Irrigation  Age,  1894, 
June). 
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iReport  of  director  and  of  treasurer  of  Arkansas  Station  {Arkansas  Sta.  Rpt. 
1893,  pp.  1,  2,  VI). — Brief  remarks  on  the  work  of  the  year,  the  condition  of  the 
station,  a  list  of  the  bulletins  published  during  the  year,  and  a  fiuaucial  report  for 
the  fiscal  year  ending  June  30,  1893. 

Report  of  director  and  of  treasurer  of  New  York  State  Station  {New  York 
Slate  Sta.  Rpt.  189.2,  pp.  5-234).— Thin  includes  a  list  of  the  bulletins  published 
during  the  year,  an  article  on  what  the  station  is  doing  for  the  farmer,  a  brief  review 
of  the  work  of  the  different  departments  during  the  year,  a  list  of  acknowledgments, 
articles  on  the  investigations  of  dairy  breeds,  changes  taking  place  in  the  silo, 
analyses  of  fruit  trees  and  commercial  fertilizers,  noticed  under  the  appropriate 
headings,  and  a  financial  report. 

List  of  publications  of  the  United  States  Department  of  Agriculture,  1889-'93 
{pp.  42). 

Report  of  the  statistician  (  U.  S.  Dept.  Agr.,  Division  of  Statistics,  Bpt.  1L5,  n.  ser., 
Mag,  1894, pp.  220-294). — The  subjects  discussed  are  temperature  and  rainfall;  condi- 
tion of  winter  grain;  changes  in  crop  area;  the  world's  supply  and  consumption  of  cot- 
ton ;  fruit  crop  prospects  in  the  United  States,  May  1,  1894:  agricultural  production 
of  Mexico  for  1889  and  1892 ;  agricultural  statistics  of  Uruguay ;  .Austrian  cereal  crops 
for  1893;  Japanese  cereal  crops  fur  1893;  European  croprei)ort;  notes  from  United 
States  consular  officers;  and  transportation  rates. 


NOTES. 


Arizona  College  and  Station. — T.  B.  Comstock,  who  for  the  past  year  has  been 
president  of  the  imiversity  faculty,  was  elected  president  of  the  university  and 
given  the  executive  control  of  all  depavtnieiits  thereof  on  May  30, 1894.  The  experi- 
ment statiou  has  been  reorganized  by  the  formation  of  a  council,  with  Dr.  Comstock 
as  president.  F.  A.  Gulley,  director  of  the  station,  C.  B.  Colling  wood,  chemist,  and 
•T.  A.  Heberly,  assistant  chemist,  have  resigned.  The  appoiutmcut  of  chemist  will 
be  made  at  an  early  date,  the  position  of  agriculturist  and  horticulturist  remaining 
vacant  for  the  present,  with  the  president  of  the  council  temporarily  acting  in  that 
capacity. 

Connecticut  Station. — The  station  has  just  built  a  small  glass  house  for  vege- 
tation experiments  with  fertilizers. 

Idaho  Station. — The  director  is  conducting  a  series  of  experiments  with  about 
560  varieties  of  economic  plants,  including  cereals,  forage  and  fiber  plants,  sorghum, 
orchard  and  small  fruits,  vegetables,  tannin  plants,  and  forest  trees. 

Indiana  Station. — J.  M.  Barrett  has  been  appointed  assistant  chemist  of  the 
station.  W.G.  Wright,  assistant  botanist,  has  resigned,  and  William  Stuart  has 
been  appointed  in  his  place. 

Minnesota  Station. — O.  Lugger  has  started  an  extensiveexperinnsnt  with  chiuch- 
bug  diseases  throughout  a  large  aft'ected  an^a  of  the  State.  M.  H.  Reynolds  is  doing 
considerable  work  with  tuberculin  and  will  have  an  extensive  report  later.  One  or 
more  substations  for  crop  work  are  being  organized  by  Prof.  Hays.  T.  A.  Hoverstad, 
the  first  graduate  of  the  six-year  course  of  study  under  the  reorganization  of  the 
College  of  Agriculture  in  the  University  of  Minnesota,  has  been  retained  as  an  assist- 
ant in  the  experiment  statiou.  Several  members  of  the  experiment  station  corps 
are  teaching  in  the  girls'  agricultural  school  recently  instituted.  Dairying,  cook- 
ingj  gardening,  domestic  economy,  and  similar  lines  are  taught  by  lectures.  In  cook- 
ing a'  d  dairying  practice  will  be  given.  Applications  to  the  full  capacity  of  the 
school  are  already  in. 

Texas  Station. — Since  the  first  of  the  year  the  station  has  published  "  press 
notes  "  for  the  benefit  of  the  county  papers  of  the  State.  These  give  a  plain  account 
of  some  of  the  experiments,  and  corresiiondence  of  instructive  character.  Two 
issues  have  been  published.  Encouragement  comes  from  many  parts  of  the  State  in 
this  work;  some  200  papers  are  using  this  matter,  and  by  this  means  it  is  hoped  to 
reach  the  farmers  who  do  not  read  agricultural  papers. 

Utah  Station. — J.  W.  Sanborn  has  tendered  his  resignation  both  as  president  of 
the  college  and  director  of  the  station,  and  associated  himself  with  The  Mirror  and 
Farmer  as  its  agricultural  editor. 

Louisiana  Sugar  School. — At  its  first  annual  commencement,  held  June  30, 1894, 
this  institution  celebrated  the  comiilction  of  the  first  century  of  sugar  growing  in 
Louisiana,  as  the  first  crop  was  grown  in  1794  by  Etienne  de  Bor6. 
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The  statement  is  made  in  a  recent  article tliat  "statistics  wonld prob- 
ably show  that  the  farmer's  honse  or  barn  is  destroyed  by  tire  much 
less  frequently  than  his  crops  are  i^artiaJly  or  wholly  devastated  by 
drought."  Losses  from  this  source  are  by  no  means  confined  to  the 
arid  or  semiarid  regions  of  the  Western  United  States,  but  aggregate 
millions  of  dollars  every  year  in  the  so-called  humid  regions  of  the 
Eastern  and  Southern  States  as  a  consequence  of  thelong^dry  si)ells" 
which  prevail  in  so  many  localities  of  those  regions.  A  deficiency  of 
rainfall  during  a  comparatively  short  period  at  a  critical  stage  of  the 
growth  of  a  crop,  as  for  instance  at  the  time  of  formation  of  seed,  may 
result  in  serious  reduction  in  yield  and  quality  of  crop  or  in  total  failure. 

The  most  reliable  safeguard  against  such  a  result  is  irrigation  in  sou;e 
form.  There  is  reason  to  believe  that  the  systems  of  iri-igation  now  so 
extensively  and  successfully  practiced  in  the  arid  and  semiarid  regions 
may  be  employed  in  modified  form  and  on  a  smaller  scale  with  marked 
advantage  on  at  least  the  more  valuable  farm  lands  of  the  humid  regions 
of  the  United  States. 

In  such  regions  there  is  usually  little  trouble  in  securing  all  the  water 
needed  for  purposes  of  irrigation.  By  impouuding  the  small  streams 
and  utilizing  the  springs  which  occur  on  almost  every  farm  sufficient 
water  might  be  stored  at  small  expense  to  carry  the  crops  safely  over 
the  one  or  two  "  dry  spells"  which  are  likely  to  occur  during  the  grow- 
ing season.  The  construction  of  extensive  reservoirs  and  canals  of 
course  could  not  wisely  be  undertaken,  but  on  a  great  many  farms  the 
topographical  conditions  are  such  that  the  small  streams  might  be  col- 
lected in  reservoirs  from  which  the  water  might  be  distributed  by  means 
of  open  ditches  over  a  large  area  of  the  farm,  or  a  portion  of  the  flow 
of  larger  streams  might  be  diverted  and  distributed  by  the  same  means 
in  time  of  need.  In  fact  this  kind  of  irrigation,  especially  in  meadows, 
is  already  practiced  to  a  limited  extent  in  the  Eastern  United  States. 

Such  a  system  intelligently  practiced  would  very  largely  eliminate 
the  element  of  chance  in  farming  operations  and  reduce  the  culture  of 
the  soil  more  nearly  to  a  science.  Besides  affording  greater  security  it 
would  permit  of  intensive  cultivation  and  the  widest  diversification  of 
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crops.  The  latter  is  a  matter  of  liighest  importance  iu  those  regions 
which  are  at  present  confined  to  the  prodnction  of  one  or  two  staple 
crojjs,  such  as  cotton,  corn,  or  wheat.  Under  this  one-crop  system  fail- 
ure of  the  crop  is  a  much  more  serious  matter  than  under  a  system  in 
which  a  variety  of  crops  is  grown.  The  ability  to  diversify  crops  so  as 
to  enable  the  farmer  to  more  fully  sui)ply  the  needs  of  home  consump- 
tion and  to  cater  to  the  varying  demands  of  the  markets  must  result 
in  increased  i)rosperity  in  these  regions. 

Some  of  the  experiment  stations  are  giving  considerable  attention  to 
studies  regarding  the  amounts  of  water  required  by  different  crops  for 
perfect  development,  as  well  as  the  best  time  and  methods  of  applying 
it.  It  would  be  well  to  consider  also  the  economy  of  water  storage 
and  irrigation  on  a  small  scale  as  suggested  above.  Investigatious 
which  would  show  the  cost  and  practicability  of  such  irrigation  relative 
to  the  conditions  of  different  localities  and  the  needs  of  different  crops 
might  be  productive  of  important  and  valuable  results. 

The  act  of  Congress  making  approi^riations  for  this  Department  for 
the  current  fiscal  year  provides  for  an  investigation  on  "the  nutritive 
value  of  the  various  articles  and  commodities  used  for  human  food,  with 
special  suggestion  of  full,  wholesome,  and  edible  rations  less  wasteful 
and  more  economical  than  those  in  common  use."  The  supervision  of 
this  work  has  been  assigned  to  this  Office  and  Prof.  W.  O.  Atwater  has 
been  appointed  special  agent  in  charge.  It  is  proposed  to  make  analy- 
ses of  food  materials,  as  far  as  this  may  be  necessary;  to  study  the  diet 
aries  of  different  classes  of  people  in  different  parts  of  the  country ;  to 
look  into  the  relations  of  food  supi^ly  and  consumption;  to  consider  how 
cooking  affects  the  digestibility  and  economy  of  food ;  and  especially  to 
make  inquiries  with  a  view  to  the  improvement  of  methods  of  investi- 
gation. During  the  past  year  much  i3reliminary  work  has  been  done  in 
colhiting  the  results  of  the  investigations  thus  far  made  in  this  country 
and  elsewhere.  A  bulletin  containing  a  resume  of  such  inquiries  and 
suggestions  for  further  work  is  already  in  press.  This  will  be  followed 
by  popular  and  technical  bulletins  treating  various  phases  of  this  great 
subject.  The  cooperation  of  the  agricultural  colleges  and  experiment 
stations  in  these  investigations  will  be  sought  so  far  as  seems  desirable 
in  view  of  their  facilities  for  this  kind  of  research  and  the  demands  of 
the  work  in  which  they  are  already  engaged.  It  is  expected  that  other 
educational  and  scientific  institutions,  as  well  as  benevolent  associ- 
ations, may  join  in  the  effort  to  show  how  our  people  may  have  food 
which  is  better  adapted  to  their  needs  and  how  tlie  expenditures  for 
food,  which  form  so  large  a  i^ercentage  of  the  cost  of  living,  may  be  more 
wisely  and  economically  made. 


FORAGE  PLANTS  OF  SECONDARY  OR  UNDETERMINED  IMPOR- 
TANCE FOR  THE  SOUTHERN  STATES,  AND  THE  COMPOSI- 
TION OF  FORAGE  PLANTS  GROWN  IN  THE  SOUTH. 

S.  M.  Tracy. 

The  Department  of  Agriculture  lias  frequently  called  attention  to  tlie 
advantages  of  the  South  as  a  hay-producing  region,  and  as  long  ago  as 
the  year  1854  distributed  seeds  of  several  new  varieties  of  grasses  to 
planters  in  Georgia  and  Florida.  Many  distributions  were  made  later, 
and  the  results  (rf  these  efforts  were  so  encouraging  that  in  1888  Com- 
missioner Colman  established  a  station  for  special  work  with  forage 
plants  in  connection  with  the  Mississipj^i  Experiment  Station,  and  dur- 
ing the  following  year  additional  stations  were  provided  for  in  connection 
with  the  State  experiment  stations  of  North  Carolina,  Georgia,  Florida, 
and  Louisiana.  This  arrangement  enabled  the  Department  to  make 
systematic  tests  of  the  different  plants  on  the  most  characteristic 
Southern  soils,  and  to  unify  the  work  in  such  a  manner  as  to  make  it 
more  economical  and  effective  than  was  possible  by  any  miscellaneous 
distributions.  This  work  was  assigned  to  the  immediate  suj^ervision  of 
the  writer,  under  the  general  direction  of  thebotanist  of  theDejiartment. 

During  the  5  years  since  the  work  was  inaugurated  508  species  have 
beeni)lanted  at  these  stations,  and  many  of  them  under  widely  varying 
conditions.  Seeds  of  mauy.species  were  obtained  through  the  kindness 
of  Department  correspondents  in  Australia,  France,  India,  Eussia,  and 
other  foreign  countries;  others  were  secured  from  the  arid  regions  of 
the  Southwest  and  from  Mexico,  and  special  attention  was  given  to  the 
cultivation  of  such  local  and  native  species  as  seemed  to  have  value  for 
either  hay  or  pasture. 

Summer  pastures  are  abundant  and  good  throughout  the  entire  South, 
but  from  December  to  March  the  native  pastures  are  poor  and  unreli- 
able. In  nearly  the  whole  of  this  region  annual  jjlants  like  crab  grass, 
Mexican  clover,  and  lespedeza  have  been  the  main  reliance  for  hay,  and 
permanent  meadows  like  the  timothy  and  clover  fields  of  the  Xorth  have 
been  rare.  In  the  older  portions  of  the  country  the  vegetable  matter 
in  the  soil  has  become  almost  exhausted  by  long  cultivation  in  cotton 
and  other  hoed  crops,  and  the  natural  fertility  of  the  fields  can  be  restored 
most  cheaply  by  cultivating  leguminous  i)lants  like  red  clover  and  cow- 
pea,  by  turning  under  green  crops,  and  by  pasturing  the  fields. 

The  work  undertaken  by  the  Department  has  been,  in  its  main  object, 
to  ascertain  the  value  of  different  forage  plants  for  permanent  and  tem- 
porary meadows  and  pastures,  and  for  green  manuring. 
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Farmers'  Bulletin  No.  18,  of  the  Department,  prepared  by  the  writer, 
gives  accounts  of  the  species  whose  value  to  the  South  has  been  defi- 
nitely established.    The  following  is  a  summary  of  that  bulletin: 

"With  reference  to  the  selection  of  forage  plants  adapted  to  different  regions,  the 
soils  of  the  South  Atlantic  and  Gulf  States  may  be  classified  as  follows: 

"(1)  Yellow  loam  soils;  (2)  alluvial  and  river-bottom  soils;  (3)  black  prairie  soils; 
^4)  pine  woods  soils. 

"The  plants  most  successfully  grown  for  different  purposes  on  these  soils  are  enum- 
erated below : 

"Forage 2)J ants  for  yellow  loam  soils. — For  permanent  meadows  on  rich  land,  Bermuda 
grass;  for  a  hay  crop  to  occupy  rich  land  2  years,  red  clover;  for  a  single  hay  crop 
on  fair  soils,  cowpeas ;  on  poor  soils,  lespedeza.  For  permanent  pastures,  Bermuda 
grass  and  lespedeza,  to  which  may  be  added  on  dry  soils  orchard  grass,  Hungarian 
brome  grass,  and  bur  clover;  on  wet  soils  the  addition  should  consist  of  redtop, 
water  grass,  and  alsike  clover.  Crimson  clover,  rescue  grass.  Terrell  grass,  and  hairy 
vetch  are  recommended  for  winter  pasture. 

"Forac/e  plants  for  the  alluvial  and  river-bottom  soils. — J'or  permanent  meadows,  Ber- 
muda grass  and  red  clover ;  on  wet  spots,  redtop ;  and  on  all  well-drained  soils,  alfalfa. 
For  a  hay  crop  for  a  single  season,  lespedeza,  or  German  millet.  For  pastures, 
Bermuda  grass,  lespedeza,  redtop,  alsike  clover,  bur  clover,  alfalfa,  Japanese  rye 
grass,  large  water  grass,  and  Terrell  grass. 

"Forage  plants  for  the  black  prairie  soils. — For  hay,  Bermuda  grass,  red  clover,  and 
melilotus.  For  a  hay  crop  for  a  single  season,  lespedeza.  For  a  catch  crop,  follow- 
ing oats,  potatoes,  etc.,  cowpeas  or  German  millet.  For  pastui-es,  Bermuda  grass, 
lespedeza,  melilotus,  alsike  clover,  Hungarian  brome  grass,  orchard  grass,  redtop, 
bur  clover,  and  hairy  vetch. 

"Forage  plants  for  the  pine  woods  soils. — For  hay,  Bermuda  grass,  crab  grass, Mexican 
clover,  alfalfa,  crimson  clover,  and  lespedeza.  For  pastures,  crimson  clover,  Jap- 
anese rye  grass,  orchard  grass,  carpet  grass,  and  large  water  grass." 

The  practical  and  economic  results  of  the  work  which  the  Depart- 
ment has  done  to  encourage  the  growing  of  hay  and  the  making  of 
better  pastures  in  the  Southern  States  is  clearly  shown  in  the  great 
changes  which  have  been  made  in  the  agricultural  practices  of  that 
region  since  the  beginning  of  the  work.  The  old  idea  that  the  better 
cultivated  grasses  can  not  be  successfully  grown  in  the  South  has  been 
dispelled,  and,  as  a  result,  the  live  stock  and  dairy  interests  are  being 
developed  more  rapidly  there  than  in  any  other  section  of  the  country. 
The  demonstration  of  the  fact  that  green  manures  are  the  cheapest 
and  most  effective  fertilizers  is  rapidly  increasing  the  acreage  of 
clovers,  melilotus,  and  other  leguminous  crops,  and  is  causing  a  cor- 
responding reduction  in  the  amount  of  money  expended  for  commercial 
fertilizers.  Before  the  inauguration  of  this  work  the  larger  part  of 
the  hay  sold  in  the  States  south  of  the  Ohio  River  crossed  that  stream 
on  its  way  from  the  producer  to  the  consumer;  but  the  Department 
has  now  demonstrated  that  in  the  Southern  States  good  hay  can  be 
made  at  less  expense  and  good  pastures  can  be  had  during  more 
months  in  a  year  than  in  any  other  part  of  the  country.  The  census 
returns  for  1879  show  that  in  the  5  States  where  this  work  has  since 
been  carried  on  the  yield  of  hay  amounted  to  only  0.S6  ton  per  acre, 
against  an  average  of  1.14  tons  for  the  whole  United  States.  The 
returns  made  to  this  Department  in  November,  1893,  show  that  during 
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tliat  year  the  same  5  States  liad  increased  their  average  yield  to  1.66 
tons  per  acre,  wliile  the  average  for  the  entire  country  was  only  1.32 
tons.  The  increase  in  acreage  has  fully  kei)t  pace  witli  the  increased 
tonnage,  and  in  nearly  all  of  the  Southern  States  the  importation  of 
Northern  hay  has  practically  ceased. 

The  work  which  has  been  accomplished  has  demonstrated  that  a 
large  number  of  grasses  and  forage  plants  can  be  cultivated  profitably 
for  hay  or  pasture  in  all  the  Southern  States,  and  Southern  planters  are 
now  taking  advantage  of  the  facts  thus  gained  to  broaden  their 
meadows,  improve  their  pastures,  and  fertilize  their  fields. 

The  forage  plants  of  which  the  success  is  assured  having  been 
treated  fully  in  Farmers'  Bulletin  No.  18,  it  remains  to  consider  in  this 
article  those  of  which  the  value  is  not  yet  established,  or  whose  merits 
do  not  place  them  among  the  most  important  forage  plants  for  the 
South.  The  plants  which,  according  to  the  experiments  referred  to 
above,  are  classed  as  of  secondary  importance  are  the  following: 

Grasses. — Caue  (Armidinaria  tecta),  Indian  beard  {Chrysopogon  ser- 
rulatus),  everlasting  (EriocMoa  annulata),  Mexican  everlasting  (E. 
aristata),  Para  {Panicum  harhinode),  showy  panic  (P.  sanguinale),  Anjan 
{Pennisetum  cenchroides),  and  Texas  blue  grass  {Poa  arachnifera). 

Leguminous  plants. — Beggar  weed  {Desmodium  molle),  flat  pea  [Lathy- 
rus  sylvestris),  and  soja  bean  {iSoJa  hispida). 

Cane  {Artmdinaria  tecta). — Cane  is  one  of  the  common  wild  grasses 
of  the  whole  conntry  south  of  the  Ohio  Eiver,  except  in  the  sandy 
lands  of  the  pine  woods.  It  has  a  woody,  perennial  stem  which  grows 
from  a  few  inches  to  20  or  30  ft.  in  height,  and,  as  its  leaves  are  ever- 
green, they  furnish  a  valuable  supplement  to  the  winter  pastures,  and 
thousands  of  animals  have  almost  no  other  winter  food.  The  cane  is 
seldom  found  except  along  creek  banks  and  on  swampy  ground,  and 
its  growth  is  usually  so  scattering  and  so  much  exertion  is  needed  to 
secure  a  sufiticient  supply  that  it  can  do  little  more  than  sustain  life, 
and  is  of  no  value  for  fattening  or  milch  animals.  None  of  the  many 
attempts  at  its  cultivation  have  been  successful. 

Indian  beard  grass  {Chrysopogon  serrulatus). — This  is  a  perennial 
grass,  the  seed  of  which  was  imported  from  India  in  1889,  and  which 
l)romises  to  be  a  valuable  species  for  dry  uplands.  Although  nearly 
related  to  the  native  broom  sedge,  it  starts  into  growth  much  earlier 
in  the  spring,  produces  a  heavier  growth  of  leaves,  and  will  yield  two 
cuttings  of  fair  hay,  besides  a  considerable  amount  of  late  pasturage. 
It  has  been  entirely  free  from  attacks  of  blight  and  other  fungus  dis- 
eases, and  is  spreading  well  by  self-sown  seed.  It  grows  from  4  to  5 
ft.  high,  branching  widely,  and  more  than  half  the  weight  of  the  hay 
is  made  up  of  the  leaves,  the  stems  being  quite  slender.  Tlds  seems 
to  be  the  most  valuable  of  the  many  sorts  received  from  India,  but  as 
the  amount  of  seed  sent  us  was  very  small  it  has  not  yet  been  planted 
on  a  scale  sufficiently  large  to  justify  its  recommendation  for  general 
cultivation. 
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UrerhLstiii;/  (jrass  {Erioehloa  unnnlHtu). — The  J)e])artmeiit  iiiii)()ited 
seed  of  this  IVoiii  Australia  in  1889  and,  while  it  promises  to  be  valu- 
able for  the  (lulf  coast,  it  has  not  succeeded  as  well  in  the  northern 
districts  as  in  its  native  count^3^  In  Australia  it  is  a  perennial,  but 
here  it  barely  survives  the  winter,  and  a  large  part  of  its  spring 
growtli  comes  from  seeds  which  were  scattered  on  the  ground  during 
thei^revious  season.  It  starts  its  new  growth  early  in  the  spring,  reach- 
ing a  height  of  about  2  ft.,  and  producing  a  large  number  of  slender 
culms,  whicli  are  well  covered  with  leaves  and  an  abundant  supply  of 
seed.  It  bears  })asturing  well  and  late  in  the  season  makes  excellent 
hay.  Mr.  Turner,  the  botanist  of  the  Australian  Department  of  Agri- 
culture, says  that  this  is  "a  superior  pasture  grass,  found  in  the  coastal 
districts,  and  in  the  colder  parts  of  the  colony.  It  will  grctw  and 
furnish  feed  nearly  all  the  year  round  in  the  coastal  districts,  but  during 
the  early  suunner  months  it  yields  a  great  amount  of  rich,  succulent 
herbage,  greedily  devoured  by  stock  of  all  kinds.  'This  grass  is  worthy 
the  attention  of  dairy  farmers."  In  this  country  we  tiud  its  chief  value 
to  be  for  mixing  with  other  grasses  for  pasture  late  in  the  seas(m,  and 
this  only  in  the  southern  districts. 

Mexican  everlasting  grass  [Erioehloa  aristatu). —  Seed  of  this  Avas 
procured  from  Mexico  in  18SS,  and  it  is  much  more  promising  than  the 
Australian  species.  It  produces  a  heavier  growth,  is  more  hardy,  and 
is  less  injured  by  droughts.  It  is  an  annual,  but  reseeds  the  ground 
so  freely  that  it  may  be  treated  as  a  perennial.  It  grows  fully  3  ft.  in 
height  and  will  make  two  good  crops  of  hay  annually,  its  best  growth 
being  from  the  second  crop,  which  is  ready  to  cut  in  October  and  which 
makes  rich,  tender,  and  nutritious  hay.  As  it  has  a  larger  proportion 
of  leaves  and  seeds  than  crab  grass,  and  may  be  grown  in  the  same 
inexpensive  manner,  we  value  it  highly. 

Para  grass  [Panieum  harhinode). —  This  is  a  perennial  species  which 
produces  runners  from  10  to  20  ft.  in  length,  Avith  an  abundant  sup- 
ply of  leaves  and  upright  branches,  yielding  an  immense  amount  of 
forage.  It  does  not  matijre  seed  in  this  latitude,  but  the  roots  live 
through  the  winter,  the  new  growth  being  ready  to  cut  by  June  1,  and 
yielding  a  good  cutting  once  in  6  weeks  until  the  end  of  the  season, 
though  it  should  not  be  cut  after  October  1,  in  order  that  it  may  hav^e 
time  to  produce  a  crop  of  leaves  to  serve  as  a  winter  protection  to  the 
roots.  It  is  of  considerable  value  for  the  region  near  the  coast,  but  is 
too  tender  to  be  recommended  for  localities  subject  to  severe  frosts. 
The  "showy  panic"  {Panieum  spectabile)  from  southern  Europe  is  very 
similar  to  Para  grass,  but  is  rather  coarser  and  does  not  appear  to  be 
so  well  relished  by  stock,  tliough  it  bears  a  lower  temperature. 

Anjan  grass  [Pennisef urn  eenchroides). — This  is  common  on  the  plains 
of  northwestern  India,  especially  in  the  sandy  districts,  where  it  is 
regarded  as  an  excellent  fodder  grass  for  both  horses  and  cattle,  and 
where  it  yields  three  annual  cuttings  for  hay.  It  is  so  highly  recom- 
mended for  pastures  in  its  native  country  that  the  Department  went  to 
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considerable  trouble  and  expense  to  secure  a  supply  of  tlie  seed  in 
18S!),  and  it  lias  been  carefully  tested  at  each  of  the  stations,  but  with 
disappointing-  results.  It  does  not  begin  its  growth  until  late  in  the 
spring,  and,  as  it  is  killed  by  even  moderate  frosts,  it  fails  to  give 
either  late  fall  or  early  spring. pastures,  and  its  growth  is  too  small  for 
a  profitable  hay  crop.  As  it  will  make  a  fair  growth  on  sandy  soils 
which  are  too  loose  for  most  other  grasses,  it  is  of  some  value  along 
the  coast  region,  but  will  not  pay  for  planting  elsewhere. 

Texas  blue  grass  {Foa,  arachnifcra). — This  was  extensively  dis- 
tributed by  the  Department  about  10  years  ago,  and  is  now  widely 
advertised  by  many  dealers  throughout  the  South,  but  its  real  value 
for  cultivation  is  still  unsettled.  It  is  a  perennial,  and  emphatically  a 
winter-growing  species.  In  favorable  locations  it  begins  its  growth  in 
October,  and  from  December  to  May  furnishes  an  abundance  of  luxuri- 
ous pasturage.  It  matures  its  seed  in  April,  and  by  June  the  leaves 
become  dry  and  withered  and  little  is  seen  of  it  until  October.  Its 
growth  depends  so  much  on  slight  differences  in  soil  that  it  is  impossi- 
ble to  locate  any  sections  where  the  planter  may  be  absolutely  sure 
tliat  it  will  succeed.  On  the  red  and  gravelly  soil  of  the  Korth  Caro- 
lina Station  it  has  done  but  little,  making  only  a  moderate  growth  the 
first  season  and  soon  disappearing.  At  the  Georgia  Station,  on  a  soil 
apparently  similar  to  that  in  Korth  Carolina,  it  has  done  better, 
though  not  as  well  as  the  Kentucky  blue  grass;  in  several  t)ther 
places  in  the  same  State  it  has  proved  very  satisfactory.  E.  J.  Eedding, 
the  director  of  the  Georgia  Station,  states  that  on  a  pebbly,  sandy 
loam  underlaid  by  heavy  clay,  in  the  pine  woods  region  of  western 
Georgia,  it  holds  its  own  well  against  broom  sedge,  briers,  and  other 
noxious  weeds,  and  grows  well  in  the  shade  of  trees,  even  at  the  roots 
of  the  large  pines.  He  regards  it  as  being  well  adapted  to  both  lawns 
and  pastures  in  the  pine  woods  region  of  the  south  Atlantic  and  Gulf 
States.  At  the  Florida  Station  it  has  succeeded  admirably  on  a  loose, 
white,  sandy  soil,  making  a  heavy  sod  and  entirely  checking  the 
growth  of  other  grasses  and  weeds.  Both  there  and  at  the  Louisiana 
Station  it  is  regarded  as  a  very  desirable  winter  grass.  At  the  Mis- 
sissippi Station  it  was  planted  in  a  dozen  or  more  places,  and  with 
varying  results.  On  light,  rich  soil  it  made  a  vigorous  growth  which 
fully  covered  the  ground  within  G  months  from  j)lanting,  and  furnished 
good  winter  grazing  during  4  years.  Planted  on  equally  good  and 
well-prepared  ground  which  was  already  set  in  Bermuda  it  lived,  but 
increased  very  little,  and  now  only  occasional  plants  are  to  be  seen. 
On  dry,  heavy  clay  it  nearly  all  died  during  the  first  season,  while  on 
some  of  the  black  prairie  lands  it  did  well.  A  rich,  loamy  soil  seems 
best  adapted  to  its  growth,  but  in  many  places  where  the  soil  has 
appeared  to  be  suitable  the  growth  has  been  disappointing.  It  is  diffi- 
cult to  propagate  from  the  vSeed,  but  can  be  increased  rapidly  by  means 
of  the  underground  stolons,  which  are  produced  in  great  abundance, 
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aud  which  .shouhl  be  phiiited  in  August  or  Sei)tember,  about  I'  ft,  apart 
iu  each  direction. 

Bc{/(/ar  weeil  {])e,siit  odium  niolle). — Seed  of  this  plant  was  hrst  distrib- 
uted by  the  Departmeut  iu  1879,  and  it  has  jtroved  to  be  of  considerable 
value  for  summer  grazing,  especially  on  the  light  sandy  soils  of  Florida, 
but  is  too  coarse  and  woody  for  making  hay.  It  is  an  annual  whicli  is 
closely  related  to  the  eommon  "beggar-ticks"  but  is  much  larger,  often 
reaching  8  or  10  ft.  in  height,  has  a  larger  proportion  of  leaves,  and 
the  seeds  are  so  nearly  smooth  that  they  do  not  stick  to  clothing-  as  do 
the  seeds  of  tlie  native  sorts.  When  used  for  hay  it  should  be  cut 
when  not  more  than  2  or  3  ft,  high  as,  if  allowed  to  grow  larger, 
the  lower  leaves  droj)  aud  the  stems  become  coarse,  J.  C  Neal,  for- 
merly of  the  Florida  Station,  says  it  is  especially  valuable  in  Florida, 
enriching  the  soil  beyond  any  other  crop,  and  that  nothing  is  better  to 
restore  health  and  vigor  to  a  worn-out  beast  than  a  few  weeks  in  a 
beggar-weed  pasture,  R.  J.  Redding,  of  the  Georgia  Station,  speaks  well 
of  it  for  southern  Georgia,  but  says  it  is  not  grown  in  the  northern  part 
of  that  State.  J.  S,  IsTewman,  formerly  of  the  Alabama  Station,  con- 
demns it  for  that  State;  while  W,  C,  Stubbs,  of  the  Louisiana  Station, 
says  thac  "when  sown  thickly  and  cut  early  it  produces  a  large  amount 
of  fairly  good  hay,"  In  Mississippi  it  has  grown  well  and  reseeded  the 
ground  on  sandy  soils,  but  has  not  been  satisfactory  when  planted  on 
heavy  clay  lands.  It  is  valued  most  as  a  renovating  crop  for  lands  on 
which  clover  can  not  be  grown. 

Flat  pea  {Lathyru.s  si/lvestris). — Extravagant  claims  have  been  made 
for  this  by  the  dealers  who  introduced  it,  and  who  stated  that  the 
plants  would  grow  luxuriantly  and  give  immense  annual  crops  on  the 
driest  and  most  barren  soils,  "lastiiig  over  50  years  aud  giving  £20 
l)roiit  each  year."  Tlie  Departmeut  procured  a  supply  of  the  seed  iu 
1889,  aud  the  i^lant  has  been  thoroughly  tested  at  each  of  the  Southern 
stations,  and  with  uniformly  disappointing-  results.  The  seeds  ger- 
minate slowly,  and  if  not  cultivated  carefully  the  young  plants  will 
soon  be  choked  out  by  the  grass  aud  weeds.  Few  of  the  plants  reach 
more  than  G  in,  in  height  during  the  first  season,  but  after  that  they 
become  stronger  and  at  4  years  old  give  fair  crops  of  excellent  hay 
and  aftbrd  good  fall  and  spring  grazing.  Its  growth  is  low  and  strag- 
gling, but  the  stems  are  quite  slender  and  are  well  covered  with  leaves, 
and  the  whole  plant  is  relished  well  by  cattle  and  horses.  The  plants 
remain  almost  dormant  through  the  summer  and  are  killed  to  the 
ground  by  moderate  frosts,  and  so  yield  nothing  for  pastures  during 
the  summer  or  late  winter.  We  have  seen  nothing  to  recommend  it 
for  cultivation  in  the  South. 

Soja  hcan  {ISoJa  his}) Ida). — This  has  varied  greatly  with  the  soils 
upon  which  it  has  been  grown,  and  has  not  been  generally  satisfac- 
tory. It  is  an  upright  annual,  reaching-  about  3  ft.  in  height  on 
good  soil,  and,  under  favorable  conditions,  producing  an  innnense 
yield  of  seed.     When  well  grown,  its  stems  are  too  coarse  aud  heavy 
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for  hay,  though  when  used  for  soiling  while  fresh,  they  are  suthciently 
tender  to  be  eaten  well.  Its  abundance  of  leaves  and  unusually  large 
proportion  of  seeds  make  it  one  of  the  richest  foods  we  have  grown, 
and  were  it  not  for  the  large  stalks  we  should  value  it  highly;  but  the 
hay  is  difficult  to  cure,  the  seeds  and  leaves  drop  badly  in  handling, 
and  few  animals  will  eat  the  bare,  coarse  stems.  It  has  made  its  best 
growth  on  rich  river-bottom  soils,  and  has  not  been  satisfactory  when 
planted  on  thin  or  light  soils.  It  fruits  less  abundantly  in  the  extreme 
South  than  further  north,  and  Ave  have  found  no  locality  where  it 
equals  the  cowpea  for  hay.  Seed  should  be  sown  in  drills  3  ft.  apart, 
at  the  rate  of  a  half  bushel  per  acre,  and  at  any  time  from  May  to  July. 
If  sown  broadcast,  double  the  amount  of  seed  should  be  used. 

Promising  grasses. — Among  the  hundreds  of  species  which  have  been 
tested  since  the  inauguration  of  this  work  there  are  many  which  are 
very  promising,  but  which  have  not  yet  been  grown  a  sufficient  length 
of  time  or  on  sufficient  areas  to  determine  their  real  values  or  the  uses 
to  which  each  is  best  adapted,  though  from  present  indications  a  num- 
ber of  these  recent  introductions  will  find  a  permanent  idace  among 
our  forage  plants.  Bush  lespedeza  {Lespedeza  cyrtobotrya),  from  Japan, 
is  a  shrubby  plant  which  grows  from  6  to  10  ft.  in  height,  and  is  val- 
uable for  woods  pastures,  though  not  suitable  for  hay  or  for  land  which  is 
to  be  plowed.  Eed  lYcimc  {Pan icum  roseum),  from  Australia,  grows  vig- 
orously, bears  drought  well,  and  makes  good  late  pasture  on  dry  soils. 
Teft"  {Eragrostis  ahyssinica),  which  is  grown  very  extensively  in  India, 
makes  a  heavy  yield  of  fine  hay  when  grown  from  imported  seeds,  but 
seed  grown  in  this  country  has  so  far  germinated  poorly.  Colorado 
turkey-foot  {Afulropogon  lialUi)  is  one  of  the  few  Western  species  which 
has  done  well  on  soils  too  dry  and  hard  to  support  redtop,  and  prom- 
ises well  for  pasture  lands.  Large  bunch  grass  {Sporoholus  airoides), 
tall  mesquit  {Bouteloua  racemosa),  purple  water  grass  {Paspalum  pur- 
purascens),  and  Mexican  ijanic  {Panicum  palmeri),  are  other  species 
which  have  given  good  results  in  a  few  localities. 

Undesirable  species. — Many  species  which  have  succeeded  well  in 
more  northern  States  and  which  are  often  recommended  for  general 
cultivation  have  been  planted,  but  with  unsatisfactory  results.  Among 
these  have  been  tall  oat  grass  {Arrhenatherum  elatius),  which  makes 
only  a  moderate  growth,  disappearing  at  the  end  of  the  second  season; 
velvet  grass  {HoIchs  lanatus),  which  is  usually  very  scattering  in  its 
growth  and  is  not  relished  by  stock;  meadow  fescue  {Festuca  pratensis), 
which  does  fiiirly  well  the  first  season,  but  has  never  made  even  a  half 
cro^j  the  second  season;  crested  dog-tail  ((7i/»o.s?<r*is  cristatus),  meadow 
foxtail  {Alopeciinis  j>r«iew«is),  rough-stalked  meadow  grass  {Poa  trici- 
alls),  and  wood  meadow  grass  {Poa  nemoralis),  all  of  which  die  on  the 
first  apjiroach  of  hot  weather;  and  many  of  the  sheep  fescues  {Festuca 
ovina),  which  yield  only  a  small  amount  of  grazing  early  in  the  spring. 

Of  the  scores  of  foreign  grasses  which  have  been  tested  and  i)roved 
worthless  no  mention  need  be  made,  and  there  are  many  others  which, 
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although  promising  well  for  certain  localities,  have  not  yet  been  grown 
for  a  sufficient  length  of  time  to  determine  their  true  value  for  general 
cultivation. 

ANALYSES   OF   SOUTHERN  GROWN   FORAGE   PLANTS. 

In  (connection  with  the  work  done  in  the  fields,  chemical  analyses 
have  been  made  of  freshly  gathered  samples  of  all  the  more  important 
S])ecie8,  and  of  many  species  several  analyses  have  been  made  from 
samples  gathered  at  different  periods  of  growth.  All  of  the  analyses 
reported  here  have  been  made  from  samples  taken  on  the  grounds  of 
the  Mississippi  Station,  and  nearly  all  of  the  work  has  been  done  by 
L.  G.  Patterson,  the  chemist  of  that  station. 

In  order  to  facilitate  comparisons  of  these  with  the  same  species 
when  groAvn  in  Northern  States  he  has  compiled  the  averages  of  the 
iS^orthern-grown  samples,  as  reported  by  Jenkins  and  Winton  in  Bulle- 
tin 11,  Office  of  Experiment  Stations,  and  included  them  in  the  table 
at  the  end  of  this  article. 

A  comparison  of  the  Northern  and  Southern  grown  hays  shows  very 
clearly  the  larger  proportions  of  protein  and  fats  (ether  extract)  con- 
tained in  many  of  the  latter,  and  their  consequent  superiority  for  feed- 
ing purposes.  It  is  a  well-known  fact  that  as  hay  plants  become  ohler 
the  proportion  of  crude  fiber  is  increased  at  the  expense  of  the  more 
valuable  ^n'oteiu  and  carbohydrates.  As  a  rule  the  Northern  meadows 
are  mowed  but  once  during  a  season,  while  those  of  the  South  are 
usually  mowed  two  or  three  times,  so  that  the  season  of  growth  for 
each  crop  of  the  Southern  hays  is  really  shorter  than  for  those  of  the 
North,  a  condition  which  renders  superior  the  quality  of  the  former. 
A  comparison  of  the  composition  of  9  leguminous  plants  grown  North 
and  South  was  made.  The  following  table  contains  a  list  of  the  8 
leguminous  jilants  that  afforded  a  larger  percentage  of  protein  when 
grown  in  the  South  than  when  grown  farther  North : 

rrotein  in  Sonlhern  and  Northern  ijrown  legmnitious  jjlants. 


Cowpea  ( Dvlichos  iiiieiisis) J 

Alfalfa  {Medicatjo  sativa)  J 

Bokhara  clover  (Melilotun  alba) i 

Soja  bean  {Soja  h  ispida)  J 

Ked  clover  (Trifolium  pratense) j 

White  clover  {T.  repenn) J 

Hairy  vetch  ( Yuia  viUosa) J 

Alsike  clover  {Trifolium  hyhridum) \ 


Numher 

Protein 

of 

in  dry 

analyses. 

matter. 

Per  cent. 

Southern  ... 

2 

23.64 

Northern  . . . 

9 

15.10 

Southern  . . . 

8 

19.90 

Northern  . . . 

23 

17.10 

Southern  ... 

H 

21.93 

Northern  . . . 

6 

13.20 

Sonthern  . . . 

3 

20.99 

Northern  . . . 

6 

12.00 

Southern  ... 

7 

19.04 

Nortliern  ... 

43 

15.30 

Southern  . . . 

4 

21.28 

Northern  . . . 

1 

20.30 

Southern  . . . 

3 

23.90 

Northern  . . . 

4 

16.80 

Southern  ..• 

1 

17.38 

Northern  . . . 

4 

15.30 

The  only  leguminous  plant  in  which  analysis  showed  a  higher  protein 
content  of  Northern  than  of  Southern  grown  was  the  common  vetch 
{Vicia  sativa).    In  3  analyses  of  Northern-grown  plants  Vicia  sativa 
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averaged  30.7  per  cent  of  protein  in  the  dry  matter.  In  4  analyses  of 
Sontheru-growu  plants  the  protein  content  was  only  21.95  per  cent. 
However,  in  this  case  the  dates  at  which  the  samples  were  taken  sug- 
gest that  the  Northern  plants  were  the  younger  when  analyzed,  and 
this  fact  would  explain  the  exception  to  the  apparent  rule  that  Southern- 
grown  leguminous  plants  contain  in  their  dry  matter  a  larger  proportion 
of  protein  than  IS'orthern-grown  legumes.  Northern -grown  i>lants  of 
the  common  vetch  were  taken  lor  analysis  April  23,  May  4,  and  May  21; 
Southern  grown,  June  1  in  three  instances  and  July  1  in  one  instance. 
That  the  Korthern-grown  vetch  plants  were  sampled  at  earlier  stages  of 
growth  than  were  the  Southern-grown  j)lants  is  confirmed  by  the  fact 
that  the  former  averaged  only  15.8  per  cent  of  fiber  in  the  dry  matter, 
while  the  Southern-grown  plants  contained  28.23  per  cent  of  fiber. 

The  average  of  2  Northern  analyses  of  spurry  showed  more  than 
twice  as  much  protein  as  was  contained  in  1  Southern-grown  sample. 
However,  the  former  averaged  only  18.25  per  cent  of  fiber  in  the  dry 
matter  while  the  latter  contained  24.38  per  cent  of  fiber,  suggesting 
that  tlie  apparent  advantage  of  Northern-grown  spurry  was  at  least 
partly  attributable  to  its  having  been  harvested  at  an  earlier  stage  of 
maturity  than  the  plants  analyzed  at  the  Mississippi  Station.  That 
4.5G  per  cent  of  protein  is  quite  low  for  Southern-grown  spurry  appears 
probable  when  the  analysis  made  at  the  Mississippi  Station  is  compared 
with  one  made  at  the  Alabama  College  Station  (Bulletin  49)  in  which 
protein  constituted  11.5(J  per  cent  of  the  dry  matter  of  the  plant.  In 
this  latter  case  the  crude  fiber,  18.95  per  cent,  and  probably  the  stage 
of  development  of  the  plant,  agreed  closely  with  the  figures  for 
Northern-grown  spurry.  In  this  connection  nieution  of  an  analysis  of 
spurry  plant  with  mature  seed  made  at  the  Michigan  Station  (Bulletin 
101)  should  not  be  omitted.  The  dry  matter  of  the  plant  contained 
14.32  per  cent  of  protein  accompanied  by  60,35  per  cent  of  fiber. 

Of  19  grasses,  the  composition  of  which  when  grown  North  and  when 
grown  South  was  compared.  Southern  plants  gave  a  higher  [)rotein 
content  in  the  case  of  7  species  and  a  lower  protein  content  in  the  case 
of  12  species.  Following  is  a  list  of  the  7  grasses  affording  a  higher 
protein  content  when  grown  in  the  South : 

Protein  in  Southern  and  Northern  grown  grasses. 


dumber      Protein 
oC        j    in  dry- 
analyses,     matter. 


Differ- 
ence. 


Tall  out  gra.ss  (Arrhenatherum  elathu) ^  Irortiiern 

Rescue  gra.ss  (Bnnims  unioloides) ^  iTorthern  ' 

Ori-hanl  grass  (Dactylie  glomerata) ^^  |  ff^"  t^e"n  ' '. 

Meadow  fescue  (Fegtuca  2)ratensis) \  I  ^^^J.*/^™  ' ' 

Italian  rye  grass  {Lolium  italicum) 5  I  x^pfNeru 

Kentucky  blue  grass  ( Poa  jiratensis) |  I  I^JJ-thern  '. '. 

Johnsou  grass  (Sorghum  halepense) i  ^Torthern 

3714— No.  2 2 


Per  cent.  Percent. 
12. 35     (      Q  fis 


8.70 
17.08 
12.  90 
13.87 
8.70 
9.27 
8.00 
18.30 
11.40 
13.07 
10.  50. 
10.  72 
6.70 


4.18 
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The  following  list  contains  the  names  of  grasses  whicli  were  richer  in 
protein  when  grown  in  the  North: 

Protein  in   Southern  and  Northern  grown  grasses. 


Reiltoji  (Anrustls  vulgaris) ^ 

Broom  grass  {Andropogon  scopariui) < 

Blue  stem  {A .  provi7ieialiii) I 

Sweet  vernal  grass  (A nthoxanthum  odoratum) \ 

Erect  brome  grass  (Bromus  ereetus) < 

Cheat  (-B.  gecaUmis) s 

Sheep  fescue  {Fe.ttitca  ovina) < 

Miinro  grass  ( Panicinn  agrostoides) < 

Tall  panic-  (/'.  virgatinn) < 

Timothy  (Phleutn  pratense) <. 

Wood  meadow  grass  {Poa  nemoralis) } 

Foxtail  {Setaria  glauca) \ 


Northern  . . . 
Southern  - . . 
Northern  . . . 
Southern  . . , 
Northern  . . . 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  .. 
Northern  . .' 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  . . 
Northern  . . 
Southern  . . 


Number 

of 
analyses. 


Protein 
in  dry 
matter. 


ii 

1 

1 

1 : 

?! 
2  j 
1 

Jl 

1  ! 

50  ! 

1 


Per  cent. 
9.40 
6.46 
4.10 
3.81 
8.20 
6.87 
9.60 
5.12 

11.19 
8.18 
8.00 
5.18 

10.30 
7.08 
6.90 
5.21 

10.50 
3.81 
8.00 
6.51 
8.70 
8.60 

13.00 
9.20 


Difler- 
euce. 


Pe? 


•cent. 
2.94 

0.29 

1.33 

1.  48 
3.72 


\  - 


3.22 
1.79 
G.  69 
1.49 
0.10 
3.80 


In  the  first  list  of  grasses  the  fignresin  every  case  represent  the  average 
of  2  or  more  analj'ses.  In  the  hitter  list,  if  we  eliminate  all  grasses  of 
which  only  1  analysis  either  of  Southern  or  of  Northern  grown  plants  is 
recorded,  we  have  left  only  2  grasses,  viz,  redtop  and  sheep  fescue. 
Hence,  of  the  grasses  here  compared,  of  which  the  average  composition 
may  be  regarded  as  in  some  degree  fixed,  Ave  find  that  6  are  richer 
when  Southern  grown  and  only  2  are  richer  when  Northern  grown. 
Since  the  plants  grown  North  and  South  were  not  sown  and  cut  for 
analysis  at  corresponding  dates,  and  since  the  difference  in  jirotein 
content  of  the  dry  matter  may  be  due  to  differences  in  the  maturity  of 
the  plants,  it  may  be  of  interest  to  consider  the  relative  proportion  of 
fiber  in  the  plants,  assuming  that  a  large  amount  of  fiber  is  indicative 
of  an  advanced  stage  of  maturity,  and  that  this  stage  is  normally 
accompanied  by  a  low  protein  content.  Of  the  12  grasses  having  their 
maximum  protein  content  when  grown  in  the  North  all  except  cheat  grass 
and  wood  meadow  grass  (both  of  which  were  analyzed  only  once)  have 
their  minimum  fiber  content  when  grown  there,  and  hence  presumably 
they  were  cut  at  an  earlier  stage  of  growth  than  the  same  plants  when 
grown  in  the  South.  In  the  case  of  the  6  grasses  showing  superiority 
in  protein  in  the  South  the  fiber  content  was  in  five  cases  practically 
identical  in  Northern  and  Southern  grown  samples,  thus  suggesting 
similarity  in  the  stage  of  development  of  the  two  sets  of  samples.  This 
superiority  of  Southern-grown  grasses  in  i^rotein,  unaccompanied  by  a 
decrease  in  fiber,  suggests  that  the  variation  in  the  composition  of 
grasses  grown  in  different  latitudes  may  not  be  entirely  dependent  on 
difference  in  the  maturity  of  the  plants. 


FORAGE    PLANTS    FOR    SOUTHERN    STATES. 


101 


The  following'  table  gives  the  composition  of  plants  grown  and 
analyzed  at  the  Mississippi  Agricultural  Experiment  Station,  and  in 
some  cases  for  comparison  the  composition  of  Northern-grown  plants 
as  compiled  by  Jenkins  and  Winton:  ' 

Composition  of  forarje  plants. 


Japanese  rye  {Agroi  yrum  jaimnicHin)  

Hair  urass  (Ar/roi^is  scabra) 

Ited  tup  (A.  vulgaris) 

Kortliern  grown 

Australian  blue  grass  (Andropogon  annu- 

latus) 

Broom  grass  {A.scoparius) 

Nortliern  grown 

Blue  stem  (A.  provincialis) 

Northern  grown 

Broom  sedge  (A .  virginicus) 

Sweet  vernal  grass  (Anthoxaiithurii  oclor- 
atum) 

Nortbern  grown 

Poverty  grass  {Aristida  depressa) 

Tall  f)at  grass  ( Arrhenathervm  elatius) 

Xdrtherii  grown 

Oats  {Ai'ota  sativa) 

Hungarian  bronie  (Bromus  inermis) 

Soft  chess  (B.  mollis) , 

Ereet  brome  grass  (B.  erectus) 

Northern  grown , 

Cheat  (B.  secalinus) 

Northern  grown 

Kescne  grass  (B.  unioloides) 

Northern  grown 

Bur  grass  ( Cenchrns  catharticus) 

Bur  grass  ( C.  rnontunus) 

Star  grass  ( Chloris  barhata) 

Star  grass  (C.  acicularis) 

Indian  beard  gYHi^9,(Cltrysopogonxerrulatus) 
Oreliard  grass  {Dacti/lis  glomerata) 

Northern  grown  . 

Eaton  grass  (Eatonia pennsylvanica) 

Indian  millet  (Eleusine  corocana) 

Indian  crowfoot  (E.jlagelUfera) 

Crowfoot  (E.  indica) 

Indian  crowfoot  (E.  scindica) 

Terrell  grass  (Elymvsvirginicus) 

Teff  (Eragrostis  abyssiiiica) 

Slender  meadow  grass  (E.  pilosa) 

i'iverlasting  grass  ( Eriochloa  annnlata) 

Mexican  everlasting  grass  (E.  aristata) 

Everlasting  grass  {E.  punctata) 

Hard  fescue  {Festuca  duriuscula) 

Fall  fescue  (F.  elatior) 

Sheep  fescue  (F.  ovina) 

Northern  grown 

Meadow  fescue  {F. pratensis) 

Northern  grown 

Slender  fescue  {F.  term  if  alia) 

Red  fescue  (F.  rubra) 

Slender  fescue  (F.  tenella) 

Bermuda  grass  (Cynodon  dactylon) 

Fowl  meadow  grass  {Glyceria  nervata) 

Northern  grown 

Velvet  grass  CHoleus  lanatus) 

Northern  grown 

Cut  grass  ( Leersia  virginica) 

Feather  grass  {Leptochloa  tnucronata) 

Italian  rye  grass  (Lolium  italicurn) 

Northern  grown 

English  rye  grass  (L.  perenne) 

Northern  grass 

Slender  rye  grass  (L.  teinie) 

Nimble  Will  (Muldenbcrjia  diffusa) 


Num- 
ber of 
analy- 
ses. 


Water. 


Per  ct. 
64.41 
59.37 
57.77 
64.80 

64.94 


57.08 
55.57 


48. 15 

49.80 
70.97 
52.  79 
67.08 


80.73 


62.32 
71.90 
58.54 
60.35 
77.68 
73.53 
72.25 
75.14 
66.58 
74.  23 
67.29 


69.03 
75.23 
73.22 
70.04 
6S.  00 
53.89 
56.37 


65.38 
82.96 


72.07 
64.' i2 


69.85 
'54.66 


2 

72. 

69 

2 

80. 

72 

33 

73. 

Ifi 

1 

5 

74 

.9 

1 

1 

In  dry  matter. 


Crude 
fiber. 


Per  ct. 
27.43 
34.93 
32.46 
26.80 

35.91 
41.99 
37.80 
43.12 
31.50 
42.11 

49.49 
25.50 
40.27 
30.13 
30.90 
26.12 
32.11 
34.02 
32.04 
25.30 
29.30 
32.90 
26.03 
21.70 
34.28 
35.84 
35.04 
35.10 
39.40 
29.91 
30.  93 
35.73 
26.63 
32.77 
31.66 
30.59 
29.96 
35.33 
32.14 
32.01 
31.85 
34.00 
38.17 
37.62 
37.69 
25.50 
33.48 
35.70 
33.99 
33.51 
33.92 
28.39 
29.44 
33.50 
33.94 
21.80 
31.57 
29.92 
27.17 
25.10 
29. 13 
21.30 
32.28 
34.45 


Crude 
protein, 


Ether 
extract. 


Per  ct. 

11.10 

9.70 

6.46 

9.40 

7.97 
3.81 
4.10 
6.87 
8.20 
2.64 

5.12 

9.60 

10.37 

12.35 

8.70 

14.63 

11.86 

10.05 

8.18 

11.90 

5.18 

8.00 

17.08 

12.90 

11.21 

7.21 

11.59 

9.40 

5.85 

13.87 

8.70 

7.84 

13.19 

10.58 

10.91 

6.36 

7.89 

9.89 

11.71 

9.33 

17.08 

11.23 

7.44 

6.14 

7.08 

10.30 

9.27 

8.00 

14.98 

5.95 

8.64 

12.52 

9.48 

10.40 

7.19 

9.90 

7.24 

17.28 

18.30 

11.40 

8.57 ; 

10.  50 
7.35 
7.21 


Per  ct. 
3.17 
2.35 
2.43 
3.30 

3.58 
0.93 
1.40 
2.48 
2.30 
3.51 

2.44 
3.90 
1.23 
3.75 
3.20 
2.91 
4.91 
4.08 
2.67 
3.40 
2.59 
2.80 
4.09 
3.40 
1.94 
2.48 
2.37 
2.64 
2.95 
3.47 
3.20 
2.75 
2.49 
1.92 
2.45 
2.77 
2.80 
2.03 
2.16 
3.43 
3.26 
2.71 
2.99 
3.06 
3.57 
3.10 
4.15 
2.80 
4.19 
3.64 
3.15 
3.29 
2.48 
2.00 
3.18 
4.20 
2.15 
2.50 
4.04 
5.  00 
7.55 
3.60 
3.93 


Nitro- 
gen- 
free 
extract. 


Per  ct. 
51.87 
47.87 
51.24 
53.90 

46.20 
48.07 
52.70 
41.10 
52.10 
46.52 

35".  98 
54.80 
38.57 
44.56 
50.70 
46.23 
39.50 
45.13 
44.79 
51.70 
57.32 
51.60 
40.47 
53.10 
47.97 
45.97 
43.74 
45.29 
45.64 
42.30 
49.40 
46.84 
49.32 
47.38 
43.33 
51.25 
52.29 
46.49 
45.80 
46.55 
38.30 
43.52 
45. 36 
44.67 
44.98 
55.00 
45.01 
47.50 
39.43 
49.76 
48.12 
46.45 
48.32 
46.40 
47.12 
55.00 
49. 01 
38.77 
39.06 
49.30 
26.69 
56.20 
49.86 
48.22 
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EXPERIMENT    STATION    RECORD. 

Composition  of  formje  plants — Coutinued. 


GRASSES — coutinued. 

Maiiy-flowcri'd  niillot  {Milium  multifiortim) 
MiiuVo  ;ir;iss  {I'ldiicinn,  agrostoides) 

NortlitTii  urown 

Two-ediiiMl  iiaiiir  (/'.  ancepn) 

Tall  jianic  (/'.  (Uitioiinale) 

Old  witcli  urass  {!'.  ca/iillare) 

Indian  panic  ( /'  ciiiicin  inn) 

Panic  (/'.  CO  III  III  ntdl  II  III) 

Panic  (/'.  ciiriisaiiiiiiiiiiiiiii) ■ 

Mutton  cane  (i*.  dicliiitiniiiiiii) 

Slender  crab  grass  (I',  fi/ifoniic) 

Indian  millet  (/'.  friniuii/iti-etim) 

Panic  grass  (  /'.  uH'lm  un 

Panic  (/'.  vciiniiithi'iiiiiiii) 

Panic  grass  (  /'.  in-idifenna) 

Cral)  urass  (/'.  sriniuiiiitli')  

Ti'xas  niilli-t  (  /'.  tc.riiiivin) 

Fall  panic  (/'.  r  I  nidi  inn) 

Northern  grown 

Large  water  grass  (I'aipaluin,  dilitatum) . . 

Florida  water  crass  {P.  floridanum) 

Water  grass  (1'.  paniculatum) 

Carpet  grass  ( /'.  plaUicaule) 

Blue  canary  grass  ( I'lialaris  coeruleicetis) . . 

Canary  grass  ( /'.  eaaarien. sis) 

Timotiiy  (I'lilnnn  pvatense) 

Nortliern  grown 

Low  s])ear  grass  {I'oa  annua) 

Texas  blue  grass  (P.  ant  dm  if  era) 

Southern  spear  grass  ( I'.fexiKisa) 

"Wood  meadow  grass  (/'.  nemoralis) 

Northern  grown 

Kentucky  blue  grass  (P.  pratemis) 

Noi'tliern  grown 

Fox  tail  {Setarid  glauca) 

Northern  grown 

I'urplo  top  ( Sii'iftingia  flava)  

Joliiison  grass  (Surghinn  halejienge) 

Nortlicrn  grown 

Egyptian  rice  corn  (S.  vulgare) 

Kartir  corn  (.S'.  vulc/aie) 

("hicken  corn  {S.  vulgare) 

Sorghum  (,S'.  vulgare) 

TelTow  millo  maize  (S.  vulgare) 

White  millo  maize  (*'.  vulgare) 


LEOUMINDUS  I'LANTl- 


Beggar  weed  ( Vesmodium  inolle) 

Cow  pea  ( Doliclios  sinensis) 

Northern  grown 

Horse  bean  (Faha  equina) 

Vetch  ( Lattij/riis  Idrsttttn) 

Vetch  [L.  ptisillv.i) 

Vetch  (i.  sativus) 

Flat-pea  (L.  si/lveUris) 

Ja])an  buslj  clover  {Lespedeza  cyrtobolnja) 

Japan  clover  ( L.  striata) 

Lupine  (Lvpinun peren nis) 

Bu r  clover  ( 3Ifdicago  lupulina) 

Bur  clover  (M.  niaculata) 

Medick  (M.  media) 

Alfalfa  (if.  .lativa) 

Northern  grown 

Snail  clover  (Jl/.  turbinata) 

Bokhara  clover  (Melilotus  alba) 

Northern  grown 

J51ue  melilot  ( jf.  cceruleus) 

tlray  wintei  jiea  {Pisum  sativ^an) 

Soja  bean  (Snja  liispida) 

Northern  grown 

Alsike  clov<'r  ( I'rifolium  hybridum) 

Norfliern  grown 

lied  clover  {T.  pratense) 

Northern  grown 


Num- 

ber of 
analy- 

Water. 

ses. 

Per  ct. 

1 

1 

51.25 

1 

65. 01 

2 

1 

2 

1 

70.  24 

1 

74.87 

1 

7L40 

2 

1 

2 

57. 11 

1 

67.92 

1 

56.  05 

3 

76.86 

4 

2 
1 

72.79 

In  dry  matter. 


G5. 16 
74.61 
72.  .55 


66.11 
58.06 
60.38 
61.58 
77.86 

'62.60 


86.50 
71.30 


65.31 
53.33 
62.50 

52.' 94' 

59.10 
70.08 


65.21 
84.57 
82.22 
85.57 


78.83 
71.17 
67.19 


84.70 
"88."  22' 


71.75 
63.  53 


77.15 
70.61 
69.15 
74.85 
75.36 


Crude 
fiber. 


Per  ct. 
31. 95 
36.32 
29.80 
36.27 
33.73 
38.21 
29.85 
34.40 
31.16 
35.56 
34.39 
32.50 
24.  96 
33.98 
31.23 
31.05 
30.  42 
39.52 
29.80 
33.68 
32.  53 
31.73 

32.  14 

33.  05 
37.65 

34.  17 
30.70 
20.46 
32.10 
33.93 
33.80 
34.  30 
30.  05 
26. 10 
35.04 
23.70 
40.14 
32.  26 
34.70 
28.32 
29.  79 
35.10 
30.18 
27.29 
35.06 


19.88 
20.75 
26.00 
27.83 
24.84 
25.60 
26.04 
29.79 
32.62 
31.14 
31.55 
21.73 
18.49 
35.15 
27.98 
26.20 
36.40 
23.51 
30.30 
28.35 
34.03 
22.28 
29.00 
25.  30 
29.  20 
24.27 
27.80 


Crude 
protein. 


Ether 
extract. 


Nitro- 


ree 
extract. 


Per  ct. 

9.49 

5.21 

6.90 

10.46 

14.35 

13.29 

6.14 

10.34 

11.70 

9.22 

8.56 

10.10 

8.44 

8.31 

10.98 

8.26 

6.54 

3.81 

10.50 

6.73 

6.84 

9.87 

5.  05 

10.19 

6.08 

6.51 

8.00 

25.98 

11.03 

6.18 

8.60 

8.70 

13.  07 

10.50 

9.20 

13.00 

6.75 

10.72 

6.70 

7.29 

7.59 

7.80 

5.19 

6.48 

7.86 


23.21 
23.64 
15.10 
15.17 
2L56 
24.14 
23.76 
24.37 
16.15 
13.09 
7.40 
23.94 
23.76 
14.86 
19.90 
17.10 
10.58 
21.93 
13.20 
13.55 
12.62 
20.99 
12.  00 
17.38 
15.30 
19.04 
15.30 


Per  ct. 
3.59 
1.76 
1.80 
1.20 
2.38 
2.12 
2.58 
1.96 
1.93 
2.10 
1.83 
1.58 
5.02 
2.46 
2.52 
3.32 
3.99 
1.97 
2.40 
2.98 
1.05 
3.35 
2.77 
3.87 
2.43 
2.85 
3.10 
3.58 
4.  00 
2.64 
3.80 
2.70 
4.38 
3.60 
2.71 
2.50 
1.64 
3.44 
2.50 
2.19 
2.03 
1.75 
2.18 
3.19 
2.  42 


5.48 
6.97 
2.90 
3.11 
4.36 
4.63 
3.78 
5.  58 
4.40 
3.60 
1.06 
10.  23 
4.26 
3.43 
3.50 
3.40 
2.73 
4.05 
3.80 
2.06 
3.40 
4.74 
3.80 
2.96 
3.70 
5.04 
3.90 


Per  ct. 
49.22  ' 
50.73 
51.40 
44.27 
45.69 
38.26 
48.89 
44.19 
47.26 
44.05 
48.  25 
44.86 
52.79 
42.  57 
46. 19 
47.69 
47.87 
50.51 
51.70 
48.74 
54.  93 
45.51 
49.63 
45.75 
48.27 
48.84 
52.80 
31.08 
45.  62 
49. 17 
47.95 
49.10 
42.  02 
51.90 
36.31 
51.70 
40.  59 
45.05 
51.70 
53.  45 
47.  50 
43.78 
56.72 
55.58 
44.66 


41.60 

38.  09 
45.20 
42.03 
42.15 
36.89 
37.  91 
33.  21 
40.61 
44.96 
48.  55 
32.39 
41.30 

39.  18 
37.71 
43.90 
41.89 
41.56 
45.20 
42.42 
40.26 
41.28 
45.70 
44.84 
44.00 
41.93 
45.80 
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ComposUion  of  for  aye  2)}ants — Coutiuned. 


LEGDMiNODS  PLANTS— continued 

Creefting  clover  {T.  proeumbens) 

Bntta lo  clover  (T.  reflexum) 

White  clover  (T.  repetis) 

Nort licrn  grown 

Louisiana  vetch  (  Vicia  ludoviciana) . . 
Vetcli  (  V.  mtiva) 

Xortliern  grown 

Hairy  vetch  ( V.  villosa) 

Northern  grown  

Chinese  ve'ch  (Viyna  sp.) 

MISCELLANEOUS. 

Mexican  clover  (Richardsonia  seahra) 

Giant  sjiurry  (Spergula  -maxima) 

Northern  grown 

Corn  silage 

Chicken  corn  silage 

Sorghum  silage 

Teosinto  silage 


Num-  j 

^°»"  °'^    Water, 
analy-  i 

ses. 


Per 

et. 

54 

22. 

78 

23 

80 

59 

68 

56 

79.07 
78.20 
74.45 
81.79 


86.77 
75.62 
67.19 
83.31 
75.02 
83.81 
66.77 


In  dry  matter. 


Crude 
fiber. 


Per 
36. 
27. 
21. 
21. 
12. 
28. 
15. 
28. 
27. 
31. 


25.97 
24.21 
18.20 
27.98 
35.07 
33.  97 
37.12 


Crude 
protein, 


Ether 

extract, 


) 

I'cr  et.  I  Per  ct. 
10.16 
14.34 
21.28 
20.30 
38.70 
21.95 
30.70 
23.  90 
16.80 
19.56 


10.  .36 
4.56 
9.60 
7.13 
9.81 
6.42 
7.64 


2.07 
1.53 
5.17 
6.50 
4.38 
3.29 
4.20 
4.12 
2.60 
3.14 


4.43 
3.95 
4.30 
2.82 
2.69 
1.73 
2.38 


Nitro- 

fen- 
ree 
extract. 


Per  ct. 
35.  73 
49.32 
40.77 
43.40 
33.76 
34.98 
37.00 
34.28 
42.80 
35.05 


41.81 
52.65 
53.60 
54.  22 
44.85 
49.20 
40.92 


Ash. 


Per  ct. 

8.52 

7.44 
11.69 

8.20 
10.  39 
11.55 
12.30 

9.31 
10.10 
10.62 


17.43 
14.63 
14.  30 

7.85 
7.58 
8.59 
11.94 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 

The  determination  of  phosphoric  acid,  S.  W.  Johnson  {Jour. 
Amcr.  Clam.  ^Soe.,  16  {1S91),  Xo.  7,P2).  1G:3-M5). — Tests  by  the  author, 
Wells,  and  Osborne  of  the  citrate  method  as  compared  with  the  molyb- 
dic  iiietliod,  already  reported  in  full  in  the  Report  of  the  Connecticut 
State  Station  for  1889  (E.  S.  R.,  2,  p.  480),  are  briefly  reviewed.  The 
author  concludes  that — 

"The  citrate  iiiethod  only  gives  good  results  by  lomponsation  of  its  errors  and  under 
exactly  defined  conditions,  which  must  be  cnipiiically  deteriained.  A  procedure  good 
for  calcium  phosphates  is  (jiiite  inapplicable  to  ferric  and  aluminum  phosphates. 

"Again,  the  molybdic  method,  when  carried  out  rapidly  at  temperatures  higher  than 
50 ',  or  as  Ligli  as  65'  C,  in  presence  of  trivalent  iron,  aluminum,  or  manganese, 
gives  results  too  high,  and  in  presence  of  great  excess  f>f  nitric  acid  may  give  results 
too  low,  unless  the  filtrates  from  the  yellow  precipitate  are  mixed  with  additional 
molybdic  solution  and  further  digested  until  no  more  precipitate  can  be  thrown 
down." 

On  the  determination  of  phosphoric  acid  as  magnesium  pyro- 
phosphate, il.  Nexibax'EK  {Jot(r.  Amrr.  Clicm.  iSoc,  Id  (i.S'yj),  No.  5, 
pp.  289-207. — This  is  a  translation  and  condensation  by  K.  P.  McElroy 
of  an  article  read  before  the  World's  Chemical  Congress  at  Chicago, 
which  discusses  in  detail  investigations  already  briefly  noticed  (E.  S. 
R.,  4,  p.  584). 

Systematic  determinations  were  made  of  the  errors  due  to  volatil- 
ization of  phosphoric  acid  involved  in  Wagner's  modification  of  the 
molybdic  method,  and  a  table  giving  corrections  to  be  used  in  phos- 
phoric-acid determinations  was  calculated  from  the  results. 

The  method  of  procedure  recommended  is  as  follows: 

"Separate  the  phosphoric  acid  in  the  form  of  the  yellow  precipitate,  and  wa.sh  this 
latter  in  the  usual  way.  Too  high  a  heat  should  not  be  emjjloyed,  nor  should  the 
solution  be  allowed  to  stand  too  long,  lest  excess  of  molybdic  acid  separate.  Dissolve 
the  phos])homolybdate  in  100  cc.  of  cold  2.5  per  cent  ammonia  and  add  as  many  cc.  of 
the  usual  magnesia  mixture  (55  gm.  magnesium  chlorid  and  70  gm.  ammonium  chlo- 
rid  dissolved  in  a  liter  of  2.5  per  cent  ammonia)  as  there  are  centigrams  of  phosphoric 
acid  present.  Addition  .should  not  be  made  faster  than  10  cc.  per  minute.  Stir  dur- 
ing the  addition.  After  the  precipitation  stir  briskly  once  more  and  then  allow  to 
stand  at  least  3  hours.  AVash  with  2.5  j)er  cent  ammonia  till  the  chlorin  reaction 
disapi'ears,  dry  the  filter  and  introduce  into  a  Avell-cleaned  crucible  wliich  has  lieen 
thoroughly  ignited.  Place  the  lid  at  an  angle,  carbonize  the  filter,  and  gradually 
raise  the  heat,  though  not  liigher  than -a  medium  red  heat,  till  the  pyrophosphate 
becomes  completely  white.  When  this  happens  bring  the  blast  into  action  and 
104 
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ignite  to  coustaiit  -weigiit.  The  -weight  liually  accepted  must  not  change  even  after 
half  an  hour's  ignition.  Upon  this  reiinirement  especial  stress  must  be  hiid.  I'ure 
magnesium  pyrophosphate  does  not  suffer  any  loss  even  after  several  hours'  ignition, 
nor  does  a  good  platinum  crucible.  To  the  weighed  amount  of  pyrophosphate  add 
the  correction  given  in  the  table.  Multiplication  of  the  sum  by  64  gives  the  amount 
of  phosphoric  acid  in  the  weight  taken  for  analysis." 

As  an  additional  precaution  against  loss  of  phosphoric  acid,  it  is  rec- 
ommended to  cover  the  under  side  of  the  crucible  lid  with  magnesium 
hydroxid,  igniting  it  until  magnesium  oxid  is  formed  and  the  weight  is 
constant  before  the  precipitate  is  ignited. 

The  direct  estimation  of  citrate-soluble  phosphoric  acid,  B.  B. 
EOSS  {Jour.  Amer.  Ghem.  Soc,  1(!  [1894),  Wo.  5,  pp.  304-308).— The 
essential  features  of  the  article  were  presented  in  a  paper  before  the 
Association  of  Official  Agricultural  Chemists  at  its  meeting  in  August, 
1893.^     The  method  proposed  is  as  follows: 

"After  the  completion  of  the  30  minutes'  digestion  of  the  samx)le  with  100  cc.  of 
citrate  solution,  25  cc.  of  the  liqnid  is  at  once  filtered  out  into  a  dry  vessel,  pref- 
erably into  a  burette.     .   .  . 

"Bring  the  aliquot,  thus  measured,  into  a  digestion  llask  of  250  to  300  cc.  capacity, 
add  about  15  cc.  concentrated  sulphuric  acid,  and  place  the  flask  on  a  piece  of  gauze 
over  a  moderately  brisk  flame. 

"Within  about  8  minutes  the  li(iuid  will  have  become  quite  concentrated  and 
will  begin  to  darken  appreciably  and  at  the  same  time  Ibaming  will  commence, 
but  will  occasion  no  trouble  if  an  extremely  high  or  a  very  low  flame  be  avoided. 

"After  a  further  lapse  of  3  or  4  minutes  the  foaming  ceases  and  the  contents  of 
the  flask  appear  quite  black;  about  1  gm.  of  mercuric  oxid  or  metallic  mercury  is 
now  added  and  the  digestion  continued  over  a  high  flame. 

"The  operation  can  be  readily  completed  within  less  than  half  an  hour,  and,  in 
many  cases,  within  25  minutes,  a  clear  and  almost  colorless  li([uid  being  obtained. 

"After  cooling,  the  solution  is  washed  into  a  beaker,  ammonia  is  added  in  slight 
excess,  the  solution  acidifled  with  nitric  acid,  and  the  regular  molybdate  method 
followed,  after  addition  of  ammonium  nitrate. 

"In  case  as  large  an  amount  as  50  cc.  (corresponding  to  1  gm.  of  the  sample)  of 
the  filtrate  from  the  citrate  treatment  is  employed,  10  cc.  of  strong  sulphuric  acid 
is  at  first  added  and  the  digestion  conducted  in  a  flask  of  350  to  500  cc.  capacity; 
after  the  contents  of  the  flask  liave  blackened  and  the  foaming  has  progressed  con- 
siderably, the  flask  is  removed  from  the  flame  and  15  cc.  more  of  sulphuric  acid  is 
added  and  the  flask  and  contents  heated  with  a  low  flame  for  2  or  3  minutes; 
mercuric  oxid  is  next  added  and  the  digestion  is  completed  as  before  described." 

The  results  obtained  by  this  method  in  a  series  of  determinations  by 
R.  E.  Blouin  agree  well  with  those  obtained  by  the  "difference"  or 
official  method.  The  use  of  the  (Tunning  modification  of  the  Kjeldalil 
method  proved  impracticable  on  account  of  excessive  frothing 

Some  sources  of  error  in  our  methods  of  determining  potash  in 
fertilizers  and  G-erman  potash  salts,  IST.  Kobinson  {Joi(r.  Amcr. 
(Jhem.  ^Soc,  16  {1894),  No.  0,  pp.  364-372). — In  this  paper,  read  before 
the  World's  Congress  of  Chemists  at  Chicago,  sources  of  error  in  the 

'See  Proceedings  of  the  Tenth  Annual  Convention  of  the  Association  of  Official 
Agricultural  Chemists,  U.  8.  Dept.  Agr.,  Chemical  Division,  Bui.  38,  p.  16  (E.  S.  R,, 
5,  p.  510). 
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official  (the  Liudo  Gladding-  and  the  alternate)  and  Stassfiirtor  Anlialt 
methods  are  pointed  out.  An  error  common  to  all  is  due  to  the 
tendency  of  the  precipitates  (particularly  barium  sulphate)  thrown 
down  in  the  course  of  the  method  to  occlude  a  certain  amount  of  potasli. 
In  addition  to  this,  in  the  Lindo-Cxladdiug  method  the  alcohol  washings 
remove  some  of  the  potash,  \yith  the  use  of  the  ammonium-chlorid 
solution  it  is  claimed  that  a  double  decomposition  results  by  which 
the  potash  of  the  potassium-platinic  chlorid  is  replaced  by  ammonia. 
Moreover  the  same  change  occurs  when  the  ammonium-chlorid  solu- 
tion is  saturated  with  potassium-platinic  chlorid.  By  following  the 
official  directions  an  ammonium-chlorid  solution  was  obtained  which 
contained  ''about  as  much  potash  in  the  form  of  chlorid  as  platinic- 
chlorid.''  The  author's  observations  indicate,  moreover,  that  the 
potassium-platinic  chlorid  obtained  by  this  method  is  never  strictly 
pure.  "In  addition  to  ammonium-jilatinic  chlorid,  calcium  and  mag- 
nesium sulphate,  and  sometimes  other  impurities,  are  almost  certain 
to  "be  present.  .  .  .  The  alternate  method  is  to  a  certain  extent  liable 
to  the  same  objection  as  the  Liudo-Gladding.  Most  of  the  loss  here 
comes  from  the  occlusion  of  potash  in  the  barium  sulphate." 

The  German  method  is  believed  to  require  less  manipulation,  and 
after  facility  in  its  use  is  acquired  is  considered  preferable  to  the  other 
methods.  The  author  is  "convinced,  however,  that  it  is  chargeable 
with  the  same  essential  defects  as  the  Lindo-Gladding  and  the  alter- 
nate methods." 

Tables  are  given  which  show  the  amounts  of  potash  recovered  from 
the  alcohol  and  ammonium  chlorid  washings  in  the  Lindo-Gladding 
method  and  from  the  ammonia  and  ammonium  oxalate  and  barium 
sulphate  precipitates  in  the  alternate  method.  Tlie  average  loss  to 
each  1  per  cent  of  potasli  was  found  to  be  0.029  per  cent. 

The  quantitative  determination  of  carbohydrates,  E.  Schulze 
{Chem.  Zt(f.,  18  {1894),  No.  29,  pp.  527,  558).— Although  cane  sugar, 
milk  sugar,  aud  starch  can  be  quantitatively  determined  by  inversion 
with  dilute  mineral  acids  and  titration  with  Fehling's  solution,  it  is 
explained  that  this  method  does  not  give  exact  results  except  when 
all  the  prescribed  conditions  are  carefully  observed,  and  presents 
serious  difficulties  when  a  mixture  of  carbohydrates  is  present,  for  the 
following  reasons: 

(1)  Tlie  inversion  does  not  progress  with  Cipial  rapidity  witli  dif- 
ferent sugars;  even  between  carbohydrates,  which  are  otherwise  simi- 
lar, there  are  considerable  differences. 

(2)  The  inversion  is  often  accomiianied  by  a  cliange  known  as 
"reversion,"  through  which  complex  compounds  are  produced,  the 
majority  resembling  disaccharids  or  dextrins. 

(3)  By  continued  heating  with  dilute  H.2SO4  or  HCl  the  glucoses 
are  gradually  decomposed,  forming  humin  substances  aud  certain  acids 
(levulinic,  formic,  etc.). 
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(4)  The  amouuts  of  different  glucoses  required  for  the  reduction  of 
a  definite  amount  of  Febliug's  solution  are  not  the  same,  and  in 
order  to  accurately  estimate  the  glucose  content  of  a  solution  one 
must  have  definite  knowledge  as  to  the  kinds  of  glucoses  in  the  solu 
tion.  If  the  inversion  yields  dextrose  alone,  the  titration  will  give 
quantitative  results;  but  if  it  yields  levulose,  alone  or  mixed  with  other 
glucoses,  the  quantitative  determination  is  difficult.  In  this  case  the 
inversion  must  be  performed  by  heating  for  a  short  time  with  very 
dilute  acid,  as  in  the  case  of  cane  sugar;  by  inversion  with  stronger 
acid  the  levulose  will  be  partially  decomposed. 

The  exact  determination  of  the  carbohydrates  by  the  above  piethod 
in  vegetable  substances  containing  raffinose,  stachyose,  or  lupeose  is 
practically  impossible.  Approximately  accurate  results  may  be  obtained 
by  inverting  a  definite  quantity  of  the  vegetable  extract  and  an  equiva- 
lent quantity  of  the  pure  carbohydrate  under  exactly  the  same  condi- 
tions, and  then  titrating  both  with  Fehling's  solution.  Assuming 
that  the  carbohydrate  behaved  the  same  in  the  pure  solution  is  in  the 
vegetable  extract,  the  amount  of  the  carbohydrate  may  be  approxi- 
mately calculated  from  a  comparison  of  the  two  results. 

The  difficulties  are  nearly  insurmountable  when  a  vegetable  extract 
contains  a  number  of  carbohydrates  which  do  not  invert  with  like 
rapidity,  or  one  of  which  yields  a  glucose  which  resists  the  action  of 
acid  only  in  a  vslight  degree.  For  instance,  if  an  extract  containing 
cane  sugar  and  maltose,  or  trehalose,  was  heated  with  an  acid,  the 
inversion  of  the  cane  sugar  would  be  completed  before  that  of  the 
maltose  or  trehalose;  and  if  the  heating  was  continued  until  the  latter 
was  inverted,  the  levulose  from  the  cane  sugar  would  be  partially  or 
wholly  decomposed.  It  would  thus  be  impossible  to  determine  the 
total  glucovse  content  from  the  solution  resulting  from  inversion.  Of 
course,  if  the  amount  of  maltose  or  trehalose  present  was  small,  the 
error  would  be  insignificant. 

If  an  extract  contains  several  soluble  or  insoluble  carbohydrates, 
capable  of  inversion,  error  may  result  from  the  fact  that  inversion  will 
usually  give  a  glucose  mixture  of  varying  reducing  power,  according 
to  the  amount  of  different  glucoses  present.  This  error  will  be  small, 
as  a  rule,  since  the  glucoses  known  at  present  do  not  differ  very 
greatly  in  reducing-  power. 

On  the  analysis  of  the  seeds  of  plants,  E.  Schulze  {Chem.  Ztrj., 
18  {1894),  No.  43,  pp.  799-802).— In  the  case  of  both  leguminous  plants 
and  cereals,  the  husk,  or  outer  covering  of  the  seeds,  and  the  kernel, 
differ  widely  in  nutritive  value.  Consequently  the  author  believes  an 
analysis  of  these  two  parts  separately  gives  a  better  idea  of  the  com- 
position than  an  analysis  of  the  whole  seed.  This  not  only  increases 
the  number  of  determinations,  but  also  the  labor  of  preparing-  the 
sample  for  analysis. 
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Tlic  author  reviews  and  discusses  the  nii^thods  of  analysis  in  tlie 
light  of  recent  investigations,  giving  a  hir^e  number  of  references  to 
original  papers.  In  connection  with  the  protein  determination  ho  rec- 
ommends the  separation  of  tiiis  into  albuminoids  and  non-albuminoid:: 
by  Stutzer's  method,  mentioning  that  in  this  division  t!u'  peptuncrsfall 
in  the  group  with  the  amids,  etc.,  which  is  considered  a  sligh*:  objec- 
tion to  the  method.  The  fat  determination  should  be  made  in  dried 
material  with  ether  free  from  water  and  alcohol,  and  the  residue  dried 
in  a  current  of  hydrogen  or  illuminating  gas.  The  lecithin  in  the 
extract  should  be  dissolved  out  with  hot  absolute  alcohol,  tlie  amount 
calculated  from  the  phosphorous  content,  and  this  deducted  from  the 
ether  extract.  This  gives  an  extract  composed  mostly  of  glycerids, 
but  containing  also  cholesterins  and  sometimes  wax-like  substances. 

The  methods  of  F.  Schulze,  Hoftraeister,  and  Gr.  Lange  are  mentioned 
as  available  for  thedeterminiitionof  ''cellulose,"  but  it  is  recommended 
generally  to  determine  "  merely  the  crude  fiber"  by  means  of  the  "com- 
mon well-known  method." 

The  starch  is  determined  with  the  aid  of  malt  extract. 

The  constituents  of  the  nitrogen-free  extract  soluble  in  malt  extract 
(starch)  and  in  water  (cane  sugar,  raf&nose,  lupeose,  etc.)  are  deter- 
mined separately.  The  carbohydrates  insoluble  in  water  and  malt 
extract  (gums  yielding  mannose,  arabinose,  xylose, etc.)  may  be  aj^proxi- 
mately  determined  by  difference. 

The  organic  acids,  when  precipitable  by  lead  acetate,  can  be  approxi- 
mately determined  by  adding  lead  acetate  to  the  afiueous  extract  from 
a  known  (piantity  of  material,  filtering  and  washing,  decomposing  the 
residue  with  hydrogen  sulphide,  and  then  determining  the  acidity  ot 
the  solution  by  titrating  with  standard  alkali.  Deducting  the  sulphuric 
and  phosphoric  acids  gives  the  organic  acids,  which  can  not  be  calcu 
lated  to  per  cent  unless  the  nature  of  the  acids  is  known. 

In  closing,  the  author  calls  attention  to  the  fact  that  the  methods  at 
hand  for  the  analysis  of  seeds  are  far  from  perfect,  and  that  the  results 
obtained  by  them  must  always  be  regarded  as  open  to  correction  when 
more  Accurate  methods  are  found. 

A  simple  method  for  the  determination  of  fat  in  butter,  W.  S. 
BwEETHF.n  {PcnHsylvania  h'ta.  Rpt.  If^QSyjjj).  143-140).— The  method  is 
as  follows : 

"The sample  is  melted  aiirl  then  cooled  as  quickly  as  possible  while  being  violently 
shaken.  Ten  grams  are  melted  and  washed  into  a  200  cc.  flask  with  76  degree  ben- 
zin.  After  shaking  well  and  cooling  the  flask  is  tilled  to  the  mark  with  benzin. 
The  contents,  after  being  well  mixed,  are  allowed  to  settle,  and  40  cc.  is  run  from 
a  burette  into  a  weighed  platinum  dish  containing  a  few  grams  of  asbestos.  The 
solvent  is  driven  off  by  gentle  heat,  and  the  residue  dried  from  1  to  2  hours  at  100- 
C.  and  weighed.  .  .  . 

"When  the  curd  and  ash  are  to  be  determined,  the  fat  may  be  separated  by  wash- 
ing it  from  the  residue  into  the  graduated  flask  by  decantation.  The  residue  is  then 
transferred  to  a  Gooch  crucible  and  manipulated  as  by  the  official  method.  A  cheaper 
grade  of  beuzin  could  probably  be  used  as  a  solvent." 
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This  method  was  compared  with  the  official  method  on  24  samples  of 
butter.  The  diiiereuces  iu  the  case  of  some  samples  were  noticeable, 
an)ouuting-  in  9  cases  to  over  0.5  per  cent.  Duplicate  determinations 
by  the  proposed  method  agreed  rather  more  closely  than  by  the  official 
method. 

"The  mean  of  the  differences  between  the  two  methods  is  — 0.13  per  cent,  wliich 
indicates  that  by  tlie  new  method  nothing  l)iit  the  fat  was  in  solution.  Or  it  might 
indicate  that  by  the  official  method  the  fat  was  not  completely  dried." 

Determination  of  fat  in  cheese,  S.  Bondzynski  [ZUclir.  anal. 
Chem.,  33,  JSTo.  1:~\  pp.  186-189). — The  author  has  applied  the  principle 
of  the  Schmidt-Bondzyuski  method  for  milk  analysis  (E.  S.  R.,  5,  p. 
801)  to  the  analysis  of  cheese,  changing-  only  the  proportions.  In  detail 
the  method  is  as  follows:  A  weighed  quantity  (amount  not  stated)  of 
finely  ground  cheese  is  placed  iu  the  calibrated  tube  used  in  the  above 
method  and  heated  with  20  cc.  of  nCl  of  1.1  specific  gravity  (about  19 
per  cent)  until  the  cheese  is  dissolved  and  the  melted  fat  rises  to  the 
surface.  The  tube  is  then  cooled  and  about  30  cc.  of  ether  added, 
which  dissolves  the  fat  readily  without  shaking.  The  ether-fat  layer 
is  separated  from  the  HCl  by  heating  for  a  time  at  about  40°  C,  and 
this  separation  is  aided  by  centrifugal  treatment.  The  volume  of  the 
ether-fat  layer  is  read  off  on  the  scale,  20  cc.  of  this  evaporated  in  an 
Erlenmeyer  flask,  and  the  result  calculated  for  the  whole  layer. 

The  results  of  parallel  determinations  agreed  well  with  each  other  and 
with  the  results  obtained  by  extraction  in  a  Soxhlet  extractor. 

Method  of  sampling  milk  for  analysis,  W.  Freak,  and  J.  W. 
Fields  {Pennsylvania  Sta.  Bpt.  1892.,  pp.  146, 147). — In  analyzing  com- 
posite milk  samples  for  nitrogen  by  the  Kjeldahl  method,  in  one  case  the 
composite  samples  were  made  rather  small  and  the  whole  quantity 
analyzed,  and  in  another  they  were  made  larger  and  a  subsample  taken 
for  analysis,  the  milk  being  preserved  with  corrosive  subhmate.  The 
two  methods  gave  equally  accurate  results,  but  the  analysis  was  more 
easily  executed  with  the  latter  method,  which  is  preferred. 

Report  of  the  Chemical  Control  Station  at  Alnarp,  Sweden, 
for  1893,  M.  Weibull  {pp.  9). — The  report  shows  that  755  samples  of 
soils,  fertilizers,  feeding  stuffs,  butter,  water,  etc.,  and  2,579  samples  of 
milk  were  analyzed  during  the  year.  Of  the  latter  number  2,204  samples 
were  examined  for  their  fat  content  by  the  lactocrite  method.  T'he  new 
milk  analyzed  usually  contained  between  3  and  4  per  cent  of  fat;  92 
samples  contained  2.0  per  cent  or  less;  and  81  samples  contained  4  per 
cent  or  more  of  fat.  Of  the  153  samples  of  skim  milk  examined,  about 
80  were  separator  skim  milk,  containing  from  0.19  to  0.43  per  cent  of 
fat.  The  skim  milk  produced  by  gravity  setting  gave  higher  results, 
the  maximum  tat  content  found  being  1.12  per  cent.  The  10  samples 
of  buttermilk  analyzed  contained  from  0.2  to  0.68  per  cent  of  fat. 

Two  dairy  investigations  are  reported,  viz:  (1)  the  application  of 
potassium  permanganate  for  the  preservation  of  samples  of  milk  for 
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analysis  (E.  S.  IJ.,  5,  ]).  530);  and  (2)  the  method  of  composite  samp- 
ling without  addition  of  any  preservatives.  As  the  potassium  bichro- 
mate, according  to  recent  Danisli  exiierience.  may  lead  to  "certain 
peculiar  mistakes,"  the  author  recommends  keeping  composite  samples 
of  milk  in  a  well-stoppered  bottle  without  a  preservative,  and  at  the 
end  of  2  to  3  weeks  adding  a  definite  small  quantity  of  concentrated 
ammonia  and  determining  the  fat,  according  to  the  method  described 
by  him  {Milch  Ztg.,  23  (1894),  p.  247).— f.  w.  woll. 

Miscellaneous  chemical  -work  {Pennsylvania  Sia.  L'pt.  189.2,  j)p.  135-143,  168- 
174).  —Analyses  of  peat,  marJs,  wood  ashes,  brewers'  grains,  hominy  meal,  buckwheat 
middlings,  "Thorley  Food,"  oat  dust,  albumen  cui'd,  casein  curd,  and  the  following 
insecticides:  Fostite,  par  oidium, "and  antinonuin.  Directions  are  given  for  taking 
and  sending  various  samples. 

Report  of  the  Chemical  Control  Station  at  Christiania,  Nor-way,  for  1893, 
F.  H.  AVerknskiold. — The  report  covers  64  pages  and  gives  proof  throughout  of  tlie 
increasing  usefulness  and  activity  of  this  young  station.  Ten  hundred  and  five 
samples  of  soils,  fertilizers,  dairy  products,  feeding  stuffs,  etc.,  were  sent  in  for 
exaniiiuvtion  and  analysis  during  the  year. — F.  w.  woi.L. 

An  introduction  to  the  organic  compounds  of  everyday  life,  J.  T.  "Willarp. 
12mo.,  cloth,  pp.  IV,  203.  Published  by  the  author,  Manhattan,  Kans. :  1894. 
Noticed  in  Jour.  Amer.  Chem.  Soc,  16  (1894), Xo.  7,  p.  502. 

The  condition  of  chemical  instruction  in  the  United  States,  E.  A.  Schneider, 
(67(c»i..  ZUj.,  18  (1894),  Xo.  45, pp.  835,  836). 

Contributions  on  the  chemical  composition  of  pure  fruit  juices,  H.  Kremla 
(Ztschr.  Nahr.  Hiig.  Waar.,  7,  p.  365;  ahs.  in  Chem.  CenihL,  1894,  I,  No.  24,  p.  1089).— 
Analyses  of  the  juices  of  cherries,  currants,  goostdjerries,  wineapples,  and  melons. 

Contribution  to  the  study  of  albumoses,  H.  Sciiroetter  (Monat.  Chem.,  14,  p. 
612;  ab».  in  BuL  Soc.  Chim.  Paris,  11-13  (1894),  Xo.  12,  pp.  938,939). 

The  natural  oxycelluloses,  C.  F.  Cross,  E.J.  Be  van,  and  C.  Beadle  (Ber.  dent, 
chem.  Gcx.,  27.  pp.  1001-1065;  ahs.  in  Chem.  Centbl.,  1894,  I,  Xo.  24,  p.  lOSO). 

The  natural  oxycelluloses,  G.  deChalmot  (Ber.  dent.  chem.  Ges.,  27  (1894),  Xo. 
n,  pp.  1489-1491). 

Concerning  the  insoluble  carbohydrates  entering  into  the  composition  of 
Lactarius  piperatus,  E.  BouRCiUELOT  (Bid.  Soc.  Bot.  Prance,  41  (1894),  pp.  254-257). 

On  the  occurrence  of  cellulose  in  bacilli  and  other  fungi,  I.  Dkeyfuss  (Ztschr. 
phijsiol.  Chem.,  18  (1894),  pp.  358-379;  ahs.  in  Bot.  Zt<j.,  52  (1894),  pt.  2,  No.  13,  pp. 
195-197). 

On  the  chemistry  of  chlorophyll,  E.  Schunck  and  L.  Marchlewski  (Liebig's 
Ann.,  278,  pp.  329-345;  ahs.  in  Chem.  Centbl.,  1894,  I,  Xo.  36,  pp.  1158-1160). 

A  method  for  determining  quickly  lime  and  magnesia,  O.  Forte  (Ahs.  in  Staz. 
Sper.  Afjr.  Itah,  26  (1804),  Xo.  4,  pp.  420-429). 

Detection  and  escimation  of  very  small  amounts  of  nitrogen  acids,  G.  Lunge 
and  A.  Lwoff  (Ztschr.  anijew.  Chem.,  1894,  Xo.  12,  pp.  345-350). 

On  the  Gunning-Kjeldahl  method  and  a  modification  applicable  in  the  pres- 
ence of  nitrates,  A.  L.  ^^'INTO^'  (Connecticut  State  Sta.  L'pt.  1893,  pp.  171-174). — This 
is  a  reprint  from  part  iii  of  the  Annual  Report  of  the  station  for  1893  (E.  S.  R.,  5,  p. 
975). 

Note  on  Pemberton's  method  of  phosphoric  acid  determination  as  compared 
with  the  official  methods,  AV.  C.  Day  aud  II.  P.  Bryant  (Chem.  Xcws,  70(1894), 
Xo.  1806,  p.  3). — Very  concordant  results  were  obtained  by  the  different  methods  on 
Florida  phosphate. 

Bartmann's  mechanical  stirrer  for  the  rapid  analysis  of  phosphatic  fertil- 
izers,  L.  Graxdeau  (Prog.  Agr.  et   Fit.,  58  (1894),  Xo.  25,  pp.  890-892,  jig.  1).—A 
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device  for  stirring  the  contents  of  several  beakers  at  once,  devisfd  in  tlie  laboratory 
of  the  agricultural  ex])erim('nt  station  of  I'Kst,  is  illustrateil  and  described. 

A  new  method  for  quantitative  determination  of  furfurol  and  of  the  pento- 
sans in  vegetable  materials,  C.  Couxclkh  { ('him.  Ztf/..  is  (1804),  Xo.  ■'>1, pp.  9G0-90S'). 

On  the  pentoses  and  pentosans  and  their  estimation  by  furfurol  distillation, 
B.  ToLLENS  (Ztschr.  Ver.  Bithem.  Ind.,  1894,  May,  pp.  420-437). — Urges  the  impor- 
tance of  always  determining  these  in  feeding  stuffs  and  recommends  the  furfurol 
distillation  method  for  this  purpose. 

On  a  method  for  the  fractional  precipitation  of  the  albuminoids  of  blood 
serum,  W.  Exgel  {Arch.  Hyg.,  20,  No.  3,  pp.  214-218). 

Notes  on  the  estimation  of  crude  fiber  in  sugar  cane,  J.  L.  Bekson  {.Jour.  Amer. 
Chem.  Soc,  10  (1894),  So.  .;,  pp.  308-313). 

Apparatus  for  determining  the  fat  content  of  liquids,  especially  the  cream 
content  of  milk  (Clum.  Ztf/.,  18  (1894),  Xo.  51,  p.  973,  Jif/.  I). 

The  albuminoids  of  milk,  M.  Arthus  (Arch,  physiol.,  4,  ser.  5,  p.  673;  ahs.  in 
Ceiiibl.  Fhii.sioL,  8,  pp.  47,  48;  and  Chem.  Centbl.,  1894,  I,  No.  26,  p.  1161). 

Behavior  of  milk  toward  rennet,  R.  Leze  and  E.  Hilsont  (Compt.  liend.,  US 
{1894),  p.  1009;  abs.  in  Chem.  ZUj.,  18  {1894),  No.  .50,  Eejiert.,  p.  157). 

Convention  of  sugar  chemists  of  Austria-Hungary  at  Graz,  June  11,  1894 
{Chem.  Zti/.,  18(1894),  No.  49,  pjp.  925,  .9J6').— The  limit  of  error  allowable  in  the 
determination  of  nitrogen  in  nitrate  of  soda,  and  experience  with  the  methods  of 
N.  von  Lorenz  and  A.  Jolles  for  the  determination  of  phosphoric  acid,  were  discussed 

On  the  gravimetric  determination  of  reducing  sugars  w^ith  alkaline  copper 
solution,  E.  NiHOLL  (Chem.  Zt<j.,  18  (1894),  No.  47,  pp.  881,  882). 

Control  of  Fehling's  solutions,  A.  Bokntrager  (Zischr.  angew.  Chem.,  1894,  No. 
12,  p.  351). 

On  the  qualitative  determination  of  tanning  materials,  H.  R.  Proctor 
(Jour.  Soc.  ('hem.  Ind.,  13  (1894),  No.  5,  pp.  487-493). — Ten  ([ualitative  tests  are 
described  and  results  of  these  trials  on  various  extracts  containing  tannin  are 
recorded. 

Note  on  the  estimation  of  tanning  matter,  H.  R.  Proctor  (Jour.  Soc.  Chem. 
Ind.,  13  (1894),  No.  5,  pp.  494-496,  Jig.  1). — Recent  methods  are  briefly  discussed  and 
attention  is  especially  called  to  the  determination  of  tannin  by  shaking  the  extracts 
with  powdered  hide  in  a  "  milk-shake"  apparatus. 

Contributions  on  the  chemistry  of  tobacco  smoke,  R.  Kisslixg  (Arch.  Hyg.,  20, 
No.  3,  pp.  211-213). 

Progress  in  the  chemistry  of  tobacco,  R.  Kisslixg  (Chem.  Ztg.,  IS  (1894),  No.  51, 
pp.  90S,  909). — A  revicAV. 
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Active  albumen  as  reserve  material  in  plants,  O.  LoEW  {Col- 
lege of  Ayr..,  Tokyo,  Japan.,  BuL,  rol.  2,  No.  1,  pp.  :28-33). — The  author, 
associated  with  T.  Bokorny,  has  already  shown'  (1)  that  there  exists  in 
many  plants,  apparently  in  a  state  of  solution,  a  certain  proteid  sub- 
stance quite  <litferent  from,  ordinary  proteids;  (2)  that  this  substance* 
is  capable  of  certain  reactions,  of  which  the  living  protoplasm,  on 
account  of  its  great  instability,  is  incapable,  and  which  neither  dead 
protoplasm  nor  the  known  soluble  proteids  show;  (3)  that  this  sul)- 
stance  is  used  up  during  the  growth  and  multiplication  of  cells,  and 
that  it  therefore  plays  the  role  of  a  reserve  material. 


Bot.  Centbl.,  1889  and  1893;  Biol.  Centbl.,  vol.  2;  Flora,  1892,  p.  117,  etc. 
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Tlie  author  gives  at  consideiable  leiij^th  the  details  of  his  experi. 
iiieiits,  ill  whicli  he  ibiiiid  that  many  vegetable  objects,  alga?  as  well  as 
parts  of  higher  plants,  show  under  the  intlueuce  of  dilute  solutions  of 
coffein  or  antipyrin  a  great  number  of  minute,  transparent,  colorless 
globules  that  gradually  unite,  forming  larger  globules  or  drops.  To 
these  minute  globules  the  author  has  given  the  name  proteosomes.  They 
are  found  in  the  vacuole  as  well  as  other  i)arts  of  the  cell.  Spirogyro. 
furnishes  a  good  subject  for  examination,  as  the  cells  will  live  for  some 
time  in  the  solutions  above  mentioned.  If  the  objects  in  which  the  pro- 
teosoines  have  been  formed  be  taken  from  the  solutions  and  placed  in 
pure  water  the  globules  will  disappear  as  rapidly  as  the  solution  is  dis- 
placed in  the  cell  by  osmosis.  If  the  cells  are  killed  by  long  exposure 
to  the  solution  or  by  acids  or  salts  of  different  kinds,  the  globules 
change  their  properties,  showing  their  close  resemblance  to  the  proto- 
plasm of  the  cell.  By  a  sudden  loss  of  their  absorbed  water  the  pro- 
teosoines  coagulate  and  become  insoluble,  sliowing  decisively  their 
chemical  changes.  Various  reactions  are  given,  showing  that  the  pro- 
teosomes  respond  to  certain  chemicals  which  have  no  effect  on  dead 
protoplasm  or  other  proteids,  and  even  when  killed  the  proteosomes 
still  are  capable  of  reducing  very  dilute  alkaline  silver  solutions,  the 
globules  turning  black. 

To  demonstrate  the  fact  that  the  proteosomes  are  active  albumen,  the 
author  cultivated  Spirogyra  in  two  solutions,  one  containing  nitrogen, 
the  other  without  it.  In  the  latter  solution,  after  2  or  3  weeks  of 
cultivation,  no  new  albumen  having  formed,  and  that  previously  stored 
having  been  used,  no  proteosomes  were  formed  when  subjected  to  the 
coffein  solution.  On  the  contrary,  the  plants  grown  in  the  solution 
containing  nitrogen  gave  an  abundant  formation  of  them. 

The  presence  of  active  albumen  stored  up  in  the  higher  i)lants  has 
been  demonstrated  in  numerous  cases.  It  has  been  found  in  the  leaves 
of  nearly  all  the  insectivorous  plants,  the  subepidermal  cells  of  Cras- 
sulaceWy  the  epidermal  cells  of  Primula  and  Pelargonium^  the  trichomes 
of  Begonia  and  other  plants,  the  petals  of  Cyclamen^  Corn  us,  TuUpa, 
and  Ejyidendron,  the  anthers  of  Eugenia,  etc.;  the  pistils  of  Crocus, 
Rhododendron,  Salix,  and  Euphorbia;  the  peduncles,  petals,  and  young 
seeds  of  Gentian  a.  Primula,  Scrophularia,  Impatiens,  Pyrus  malus, 
Prunus  eerasiis.  Viburnum,  iSorbus  <iucuparia,  and  Thea  ehinensis;  the 
flowers  and  young  leaves  of  Bheum,  Acer,  Populus,  Acacia,  Cratmgus, 
Mimosa,  and  the  nectaria  of  Passi flora.  In  some  plants  it  is  found  only 
in  certain  stages  of  development,  as  in  the  petals  of  Malvw,  unripe 
berries  of  ^Symphoricarjms  racemosus,  the  cotyledons  of  Rclianthus,  and 
in  the  larger  cells  of  Vallisneria.  It  was  not  found  in  the  leaves  and 
roots  of  Poa,  shoots  of  Pisum  and  Vicia,  or  leaves,  stems,  and  flowers 
of  Tussilago,  Ranunculus,  Veronica,  and  Convallaria.  Its  ])reseuce  in 
fungi  is  still  problematical,  and  among  alga*,  Spirogyra,  and  sometimes 
Vaucheria,  are  the  most  notable  ones  sliowing  this  kind  of  reserve 
material. 
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The  following  are  given  by  tlie  author  as  the  more  striking  chemical 
differences  between  active  and  passive  albumen: 

"(1)  Tlie  power  of  combining  with  water  is  greater  with  the  active  than  with  the 
passive  albumen. 

"(2)  Cott'eiu  and  aiitipyrin  exert  action  upon  the  active,  not  ni)on  the  passive, 
albumen. 

"(3)  Alcohol  of  10  to  20  per  cent,  va.pors  of  ether,  very  dilute  acetic  acid,  change 
the  active  b   fc  not  the  passive  albumen. 

"(4)  Active  albumen  absorbs  ammonia  and  turns  thereby  insoluble,  while  passive 
albumen  remains  indifferent. 

"(5j  Active  albumen  reduces  highly  diluted  alkaline  silver  solutions ;  passive  albu- 
men does  not."' 

The  role  of  carbohydrates  in  intramolecular  respiration  in  the 
higher  plants,  W.  Palladine  {Rcr.  gen.  Bot.,  0  {is!)4).,  pp.  .201-20!)). — 
M.  Diakonow  lias  shown'  that  certain  of  the  lower  fungi  are  able  to  give 
off  carbon  dioxid  when  confined  in  an  atmosphere  deprived  of  oxygen, 
provided  they  are  furnished  with  some  fermentable  substance.  The 
same  experiments  conducted  upon  phanerogams  faded  unless  the  plants 
contained  more  or  less  glncose,  a  fermentable  substance.  The  author 
in  the  pre  -ent  paper  proposes  to  show  in  what  respect  the  intramolecular 
respiration  of  etiolated  leaves  is  dependent  on  the  carbohydrates.  One 
lot  of  leaves  Avas  placed  in  an  atmosi)here  of  hydrogen,  while  a  corre- 
sponding lot  was  detached  from  the  plants  and  placed  in  a  10  to  15  per 
cent  solution  of  sugar  after  the  method  of  Bohm.^  Experiments  were 
conducted  with  etiolated  leaves  of  Viciafaba,  Alliuin  cepa,  and  L^qrinns 
luteus,  the  details  of  each  of  the  10  experiments  being  given. 

The  result  of  the  author's  experiments  agree  with  those  described  by 
Diakonow  for  fungi.  The  amount  of  carbon  dioxid  given  off  by  etiolated 
leaves  in  an  atmosphere  deprived  of  oxygen  depends  on  the  richness  of 
the  solutions  of  carbohydrates  used.  The  leaves  of  the  bean  and  lupine, 
which  contain  but  a^  trace  of  carbohydrates,  gave  off'  a  very  insignifi- 
cant amount  of  carbon  dioxid  when  placed  in  the  oxygen  free-air,  and 
quickly  j)erished.  The  artificial  introduction  of  sugar  into  their  tissues 
increased  very  considerably  the  amount  of  carbon  dioxid  given  off,  as 
well  as  prolonged  their  life  Avhile  under  these  conditions.  The  very 
small  quantity  of  gas  given  off  in  the  first  case  may  not  have  been 
normal  respiration,  but  due  to  the  presence  of  microorganisms  in  the 
plant,  which,  as  has  already  been  shown', can  begin  to  liberate  carbon 
dioxid  within  1  hours  after  the  death  of  the  plant. 

Botany  of  the  Death  Valley  Expedition,  F.  V.  Coville  ( U.  8. 
Dept.  A(ji\,  Dhnsion  of  Botany^  (Jontribiitions  from  U.  8.  National  Herba- 
rium., vol.  4,  pp.  363,  2)Is.  22,  map  1.) — A  report  on  the  botany  of  the 
expedition  sent  out  in  1891  by  this  Department  to  make  a  biological 
survey  of  the  region  of  Death  Valley. 


'Ber.  deut.  Bot.  Ges.,  1886,  p.  411. 
'^Bot.  Ztg.,  18><3,  pp   33,  19. 
^JoUannsen,  Bot.  Ztg..  1886,  p.  762. 
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Ill  additiou  to  the  catalogue  of  i)laiits  and  descrii>tion.s  of  new  species, 
the  authoi',  iu  an  introductory  chapter,  gives  an  account  of  the  itiner- 
ary of  the  j:xpedition,  the  principles  of  plant  distribution,  distribu- 
tion of  plants  in  southeastern  California,  charac^teristics  and  adapta- 
tionc  of  the  desert  tlora,  and  a  comprehensive  bibliography.  The  col- 
lection of  over  2,000  specimens  yielded  new  species  as  follows:  Aplo- 
pappus  interior,  AquUegia  pubescens,  Arctomecon  merriami,  Arenaria 
compact  a,  Astragalus  eremicus,  A.  inyoensis,  A.  panamintoisis,  A.  vir- 
ginexs,  Atriplex  tvJarensis,  Bocrhavia  armulata,  Buddleia  utahensis, 
Ceanolhus  pinetorum,  Coleosanthus  desertorum,  Cryptanthe  recurvata, 
Cymopterns  panamintensis,  Ephedra  riridis,  Erigeron  cairns^  Eriogonum 
hrachyantliv))!,  E.  iiirale,  Erysimum  aspervm  perenne,  Frasera  tvbnlosa, 
Gayophytum  criospermum^  Isomer  is  arborea  globosa^  Lepidospartum  stri- 
atum, Lotus  argensis,  Ltipinns  covillei,  Mentzelia  refiexa.  Jlloharea  breri- 
flora,  Nararretia  seiiloba,  N.  setosisima  punctata,  Bemophila  spatulata, 
(Enothera  xylocarpa,  Pcnstemon  frntic{formis,  Phacelia  hispida  brachy- 
antha,  P.  perityloides,  PhJeospora  bigcloria'.  Phlox  austromontana,  Phyl- 
logonum  liiteolnni,  Potent  ilia  eremica,  P.  inirpurascems  piuetorum,  Sarco- 
batns  baileyi,  Saxi/raga  iyitegrifoUa  sierra',  and  Uromyces  bicolor. 

Various  groups  were  distributed  to  specialists  for  identification,  and 
are  reported  in  their  proper  places. 

Manual  of  the  Phanerogams  and  Pteridophytes  of  -western 
Texas,  J.  M.  Coulter  (  U.  IS.  Dept.  Agr.,  Dirision  of  Botany,  Contribu- 
tions from  U.  S.  National  Herbarium,  vol.  2,  No.  3,  pp.  347-588). — This  is 
the  concluding  part  of  the  Manual  of  Phanerogams  and  Pteridophytes 
of  western  Texas,  the  other  parts  having  been  noticed  in  E.  S.  E.,  S,  p. 
103,  and  4,  p.  84.  This  part  includes  the  ApetaUv,  Monocotyledons ,  Com- 
ferw,  and  Pteridophyta.  The  Juncactw  were  pre])ared  for  this  manual  by 
F.  V.  Coville,  the  genus  Carex  by  L.  H.  Bailey,  the  Graminea'  by  L.  H. 
Dewey,  and  Pteridophyta  by  L.  M.  Underwood.  The  disposition  of 
species  is  as  follows :  ApetaUv,  21  orders,  85  genei  a,  377  species ;  Mono- 
cotyledons, 23  orders,  157  genera,  05 L  species;  Gym7iosperms,2  orders,  5 
genera,  21  species;  and  Pteridophyta,  7  orders,  19  genera,  54  species, 
uialdng  a  grand  total  of  plants  for  the  region  covered  by  this  manual 
of  134  orders,  812  genera,  and  2,793  species. 

A  practical  guide  for  the  preparation  and  care  of  herbarium  material,  C. 
Duval  (Paris:  Gamier  Bros.,  lS94,pp.  157.) — The  work  is  divided  into  two  parts, 
the  first  dealing  with  phauerogams  and  the  second  part  with  cryptogams.  The 
second  part  was  prepared  with  the  collahoratiou  of  various  specialists  in  the  larger 
groups.  Full  directions  are  given  for  collecting,  prejiaring,  determining,  and  caring 
for  all  kinds  of  herbarium  material. 

A  study  of  henna,  Ehrmann  {Jour.  Pharm.  et  Chim.,  14  {1894),  ser.  5,  No.  12,  pp. 
591-598,  fig.  1). — A  report  on  botanical,  micrographical,  and  chemical  studies,  as  well 
as  on  its  properties  and  uses  among  the  Arabians. 

New  proof  of  the  correctness  of  the  law  of  the  arithmetical  mean,  Now- 
ACKi  (Dent.  landiv.  Pressc,  27  (1894).  No.  52,  pp.  518,  519).— K  discussion  of  the  rela- 
tions between  the  lengths  of  the  adjacent  intinnodes  in  the  straw  of  small  grains. 
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Concerning  the  periodicity  of  root  growth  in  plants,  A.  Wiki-eh  (i^ors^  Centhl., 
16  (1894),  Xo.  7,  pp.  3SS-34D). 

On  the  germination  of  the  pollen  grain  and  the  nutrition  of  the  pollen  tube, 
J.  R.  Green  {Ann.  Bot.,  ,S  (1S04),  pp.  225-22S). 

On  the  study  of  gaseous  exchange  between  living  beings  and  surrounding 
air,  Beuthelot  {Ann.  Cliim.  ct  Plujs.,  7  {1894),  No.  2,  pp.  289-293). 

The  fixation  of  free  nitrogen  by  plants,  H.  L.  Russell  {Bot.  Guz.,  19  {1894).  pp. 
284-293).— A  resumo. 

Intercellular  communications  of  lichens,  G.  Poirault  {Compt.  Rend.,  118 
{1894),  Xo.  24,  pp.  1362,  1363). 

Concerning  intramolecular  respiration,  N.  Chudiakow  {Landw.  Jahrb.,  23 
{1894),  Xo.  2  and  3,  pp.  333-389,  Jigs.  2). 

The  energy  of  living  protoplasm,  O.  Loew  {College  of  Agr.,  Tokgo,  Japan,  Bui., 
vol.  2,  Xo.  1,  pp.  1-22). 

Functional  individuality  of  protoplasm  and  nucleus,  J.  Demoor  {Bui.  Soc. 
Mirr.  Belgium,  20  {1894),  pp.  36-4(i;  ahs.  in  Bof.  Ceiitbl.,  39  {1894),  Xo.  1  and  2,  pp. 
24-25). 

Pistillodia  of  Podophyllum  stamens,  B.  D.  Halsted  (  Torrcg  Bui.,  {lS94),Xo.  21, 
p.  269). 

The  structure  of  the  pedicel  of  the  teleutospores  of  Puccineae,  P.  Vuillemin 
{Bui.  Soc.  Bot.  France,  41  {1894),  No.  4,  pp.  285-290). — A  description  of  a  uew  spe- 
cies of  Uromi/ces,  U.  verrueipes,  accompanies  this  article. 

Concerning  the  coloring  matter  of  sunflower  seed,  A.  Famitzin  {Arbeit,  bof. 
lab.  Akad.  St.  Petersburg,  {1893),  Xo.  6,  pp.  3;  abs.  in  Bot.  Centhl.,  58  {1894)  Xo.  11,  p. 
379). 

Purpose  and  result  of  plant  acclimatization,  Gunther,  Beck,  and  Manxagetta 
{Wiener  ill.  Cart.  Ztg.,  19  (1894^  Xo  4,  pp.  144-154). — A  lengthy  semipopiilar  article 
ou  the  subject. 

A  method  of  cultivating  anaerobic  bacteria,  W.  Lubinski  {Centbl.  Bakt.  u. 
Far.,  16  {1894),  Xo.  1,  pp.  20-25,  jigs.  4). 

On  the  poisonous  action  of  dicyanogen,  O.  Loew  and  M.  Tsukamoto  {College 
of  Agr.,  Tokyo,  Japan,  Bui.,  vol.  2,  Xo.  1,  pp.  34-41). — Effect  of  dicyanogen  on  various 
plants  and  low  animals  as  compared  with  effect  of  prussic  acid. 
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f 
Meteorology,  W.  Freak  and  W.  S.  Sweetser  {Penn.s'ylmnia  Sta. 
Ept.  1S92,  pp.  147-152,  161-lii7,  175-204).— The  meteorological  work  of 
the  Peunsylvania  Station  during  1892  was  along  the  same  lines  as  in 
previous  years  (E.  S.  E.,  o,  p.  30),  and  included  general  observations 
on  atmospheric  lilienomena,  sunshine  records,  and  soil  temperatures. 
Monthly  summaries  of  meteorological  observations  and  weekly  crop 
reports  are  given  in  tbe  body  of  the  report,  and  the  detailed  record  of 
daily  observations  in  an  appendix. 
3714— No.  li 3 
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The  summary  for  tlu^  year  is  as  follows: 

Summary  of  meteorological  ohaervations. 


Barometer  (inches) : 

Mean 

Highest 

Lowest 

Temperature  (°r.) : 

Mean 

Higliest 

Lowest 

Animal  raiiue 

!Mfau  daily  range r 

(ilea test  daily  range 

Least  daily  range 

Mean  daily  relative  humidity  (per  cent) 

liainfall  (inches) : 

Total 

(i  reatost  monthly 

Greatest  daily 

Number  of  days  on  which  0.  01  inch  or  more  of  rain  fell. 

]\rean  jxtcc  ntagc  of  cloudiness 

Nuniliei-  of  days  on  which  cloudiness  averaged  80  per 

cent  or  more 

Average  liours  of  siuishine  iier  day 

"Wind  Tuiiles) : 

Total  movement 

Maximum  velocity 

Greatest  daily  movement 

Last  frost  in  spring 

First  frost  in  fall 


Tear  1892. 


30.  027 

30.  022  (Jan.  10) 

29.285  (J  an.  6) 


Winter  (Oct., 

1891,  to  Mar.. 

1892). 


47.7 
'  95 

'_;^ 

i  98 
18.2 
39 
3 
80.1 


( JtilV  26) 
(Jaii.  20) 


(Feb.  18) 
(Jan.  6) 


34.7 
-3        (Jan.  20) 


41.08  1 

7.36  (June) 
2.  24  (Tune  27) 
139 
62.3 

161 

__ 

34,  810 


29 
445 


(Jan.  26) 
(Dec.) 


Growing  sea- 
son (Apr.  to 
Sept.,  1892). 


62.8 

95        (July  26) 

24        (Apr.  25) 


19.9 

36        (May  1) 


75.02 
26.82 


2. 24  ( Jnne  27) 
79 
55. 87 


6  h.  47  min. 


May  8 
Sept.  2 


Principal  periods  of  crop  development. 


Wheat : 

Sown  September  11-17,  1891. 

Harvested  July  10-17,  1892. 
Com : 

Planted  May  2. 


Oats : 

Sown  April  14-21. 

Ripe  July  31. 

Harvested  Aiignst  7-14. 
Grass : 

Haying  begun  .June  2()-July  10. 


"The  winter  of  1891-92  had  almost  exactly  the  same  mean  temperature  as  the  winter 
preceding,  but  had  a  minimum  temperature  a  few  degrees  lower.  Though  it  was 
slightly  less  cloudy,  it  had  a  snowfall  nearly  twice  as  great,  and  the  snow  covered 
the  ground  for  a  longer  time,  especially  during  March,  although  the  early  winter 
was  open  and  trying  to  wheat.  Frost  occurred  on  May  8,  somewhat  injuring  the 
cherries. 

"  During  the  growing  season  the  temperature  was  a  trifle  higher  than  in  1891,  but  the 
cloudiness,  rainy  days,  rainfall,  and  relative  humidity  were  considerab  ly  higher.  The 
amount  of  sunshine  was  very  nearly  the  same.  Snow  fell  to  the  depth  of  5^  in.  on 
April  13,  retarding  oats  sowing,  a  cold  wave  prevailing  at  that  time.  In  latter  May 
cold  weather  prevailed;  heavy  rains  in  the  middle  of  June  lodged  grass  and  grain 
badly,  while  hail  injured  the  corn  of  the  neighborhood.  July  was  an  excellent 
growing  month.     Potatoes  and  corn  were  harvested  in  good  condition." 

Meteorological  summary  for  Ohio,  1893  {Ohio  Sta.  Bui.  52^  pp. 
145-156). — Xotes  on  the  weather  and  tabulated  daily  and  monthly  sum- 
maries of  observations  at  the  station  on  temperature,  precipitation, 
cloudiness,  direction  of  the  wind,  etc.,  are  given;  and  for  comparison 
similar  data  for  previous  years  and  for  other  parts  of  the  State  are 
added.     The  following  is  a  summary  of  results: 
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Summary  of  mctcoroJogical  obscrrations. 


Temi)erature  (°  F.) : 

Mean 

Hifihest 

Lowest 

Kango 

Mean  daily  rang.'. 

Gri-atest  ibiily  ranj 

Least  daily  range. 

Clear  days , 

Fair  days 

Clondy  days 

Days  rain  fell 

Rainfall  (inehes) : 

Total 

Greatest  monthly. 

Least  monthly   ... 

Mean  daily 

Direction  of  wind 


For  the  experiment  station. 


1893. 


49.3 
'95 

-9     (Jan.  11) 
104 

20.2 

45     (Aug.  9) 

23 

96 
1C4 
105 
129 

40.  58 
(J.  33  (Feb.) 
1,38  (July) 


For  6  years. 


49.7 

99  (Aug.  8,  91) 
-20  (Jan.  20, '92) 
119 

19.0 

46      (July  7,  '92) 
2      (Jan.  6,  '89) 
112 
124 
120 
127 

41.  09 
7.  89  (June,  '92) 
0.  37  (Oct.,  '92) 


SW. 


For  the  State. 


1893. 


50.1 
102     (June  19) 
-24 
126 

21.7 

54.6 

1 
122 
123 
120 
113 

39.63 


0.11 
SW. 


For  11  years. 


50. 
108 
-34 
142 

20. 

38. 
0. 
113 
123 
130 
130 


(July  18, '87) 
(Jan.  25,  '84) 


(Jan.  30, '85) 
(Dec.  23, '83) 


SW. 


'  July  7.  25;  Sept.  7, 


2  Jan.  24,  Feb.  11,  May  26. 


Meteorological  observations  for  1893,  D.  P>.  Brace  [N'ehrasTca 
Sta.  Bui.  33,  pp.  115-128, 142). — Tabulated  daily  and  moiitlily  summaries 
of  observations  on  temperature,  pressure,  liumidity,  precipitation,  wind 
movement,  etc.,  are  re^^orted.  The  summary  for  the  year  is  as  follows: 
PresHure  (in.).— Highest,  31.09;  lowest,  29.05;  mean,  30.05;  range,  2.04; 
greatest  daily  range,  0.91.  Air  iemperature  (°  F.). — Maximum,  98.7; 
minimum, — 17;  mean,  49.84;  range,  115.7;  greatest  daily  range,  4G.8. 
Humidity. — Mean  relative,  68.7.  Precipitation  (in.). — Total  precipita- 
tion, 20.08;  total  snowfall,  15.7;  number  of  days  on  which  .0.01  of  rain  or 
melted  snow  fell,  58.  Weather. — Number  of  clear  days,  1G5 ;  number  of 
fair  days,  123;  number  of  cloudy  days,  77.  Wind. — Total  movement 
(miles),  117,195;  maximum  velocity,  85;  average  velocity,  13.38. 

A  colonial  weather  service,  A.  McAdik  {Pop.  Sci.  Monthly,  1S94,  July,  piy.  331-337, 
figs.  2). — The  history  of  ^veather  forecasting-  is  reviewed,  and  it  is  suggested  that  by 
means  of  tlie  telautograph  it  may  be  possible  to  keep  siiiniltaneojrs  records  and  draw 
weather  maps  at  the  same  time  in  all  the  countries  of  the  world. 

Meteorological  observations  at  Massachusetts  State  Station  (Massachusetts 
State  Sta.  Bui.  52,  j).  1). — Notes  ou  the  weather  and  a  tabulated  summary  of  observa- 
tions on  temperature,  precipitation,  and  direction  of  wind  for  the  5  months  ending 
May  31,  1894. 

Meteorological  observations  at  the  Massachusetts  Hatch  Station  (Massachu- 
setts Hatch  Sta.  Met.  Buls.  61-60,  pp.  4  each). — Daily  and  monthly  summaries  of  obser- 
vations at  tlie  meteorological  observatory  of  the  station  during  January,  February, 
March,  April,  May,  and  June,  1894. 

Meteorological  summary  for  North  Carolina  for  April  and  May,  1894,  H.  B. 
Battle,  C.  F.  Von  Hekkmann,  and  R.  Nunn  (North  Carolina  Sta.  Met.  Buls.  ,17  and 
56,  pp.  55-6S,  7 1-S4).— Notes  ou  the  weather,  and  daily  records  and  a  monthly  sum- 
mary of  observations  liy  the  State  weather  service  cooperating  with  the  Weather 
Bureau  of  this  Department. 

Monthly  "Weather  Review  ([T.  S.  Dept.  Agr.,  Weather  Bureau,  Weather  Itevieiv, 
22  (1894),  1,  pp.  45,  charts  6 ;  2,  pp.  51,  charts  6;  3,  pp.  49,  charts  7).— These  numbers 
are  devoted  exclusively  to  the  usual  topics. 
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SOILS. 

Various  studies  on  the  arable  soils  of  the  Pas-de-Calais,  A. 

Pagnoi^l  {Tcrres  Arables  du  Pas-de-Calais,  Arras:  1894, pp.  138,  Jig. 
1,  map  1). — This  is  an  elaborate  report  on  investigations  of  the  soils  of 
the  region  of  Pas-de-Calais  commenced  in  1886,  and  includes  descrip- 
tions of  methods,  tabulated  chemical  and  mechanical  analyses  of  97 
soils  Avitli  detailed  descriptions  of  samples,  accounts  of  investigations 
on  the  humidity  and  absorptive  power  of  soils  and  the  changes  which 
salts  undergo  in  the  soil,  and  i>ractical  conclusions  deduced  from  the 
investigations. 

Methods. — In  sampling,  a  held  was  selected  which  was  typical  of  one 
of  the  classes  of  the  soil  of  the  territory  examined  and  samples  were 
taken  as  a  rule  down  to  a  depth  of  20  or  30  cm.  at  10  different  points, 
although  care  was  taken  not  to  go  below  the  surface  soil  in  .any  case. 
At  the  same  time  data  relating  to  the  agricultural  value  and  adapta- 
bility of  the  soil  wei-e  collected. 

For  analysis,  the  air-dried  soil  was  sifted  through  a  sieve  containing 
lli  meshes  to  the  centimeter  (less  than  one  eighth  mm.  in  diameter). 
The  residue  left  on  the  sieve  was  designated  gravel,  or  coarse  earth. 
In  order  to  separate  this  portion  comi)letely  the  soil  was  shaken  up 
with  water  and  washed  through  the  sieve. 

The  method  used  in  the  determination  of  the  proportion  of  clay  in 
soils  was  as  follows :  4  gm.  of  soil  was  introduced  into  a  tube  divided 
into  centimeters  and  millimeters,  about  3.5  cm.  long  and  1  cm.  in 
diameter,  a  little  lime  water  was  added,  and  the  whole  shaken  up 
thoroughly.  The  lime  water  used  for  this  purjjose  should  register  25° 
by  the  liydrometer.  The  volume  of  liquid  was  then  increased  to  200 
mm.,  shaken  again  for  2  minutes,  and  the  tube  allowed  to  lie  in  a  slightly 
inclined  i)osition  for  0  minutes.  The  liquid  was  then  found  to  have 
cleared  api)reciably  at  the  top.  The  line  of  demarcation  between  the 
turbid  and  the  limpid  i)arts  was  generally  well  deliued.  The  height  of 
the  turbid  portion  (or  "clay  degree")  Avas  about  25  to  20  mm.  with  i^ure 
sand,  45  to  00  with  ordinary  loam  soils,  00  and  above  with  very  heavy 
soils,  and  finally  about  200  with  very  strong  clays. 

For  rapidly  determining  the  carbonate  of  lime  in  the  soil  about  10 
degrees  of  the  soil  was  introduced  into  a  special  carbonic  acid  apparatus, 
which  is  described  and  illustrated,  and  the  number  of  bubbles  of  gas 
evolved  on  the  addition  of  nitric  acid  counted.  By  check  observations 
on  i)ure  carbonate  of  lime  the  Aveight  of  carbonic  acid  corresponding 
to  each  bubble  was  determined  and  the  results  applied  in  the  estimation 
of  carbonate  in  the  soil. 

Humus  was  determined  by  extracting  the  soil  with  caustic  soda  solu- 
tion and  comparing  the  color  of  the  extract  thus  obtained  with  a  stand- 
ard solution  of  caramel.    By  this  method  ordinary  soils   showed  a 
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"luiiiuis  degree"  of  15  to  25,  lirh  garden  soils  over  50  iiud  woods  earth 
and  peaty  soils  over  4^0. 

The  soils  examined  were  classified  into  2  main  categories,  (1)  ordinary 
soils  containing  less  than  50  per  cent  of  humus,  and  (2)  those  containing 
more  than  50  per  cent.  Tlie  first  was  divided  into  calcareous,  clay, 
and  sandy  soils;  and  each  of  these  further  divided  into  4  other  sub- 
divisions depending  upon  the  relative  proi)ortions  of  lime,  clay,  and 
sand.  The  scheme  of  classification  is  explained  graphically  and  in  notes 
and  tables. 

For  determining  moisture  5  gm.  of  soil  which  had  passed  through  a 
sieve  containing  140  meshes  to  the  square  centimeter  was  dried  at  lOS*^. 

For  the  chemical  analysis  50  gm.  of  soil  was  calcined  for  10  to  15 
minutes  at  a  moderate  red  heat  in  a  platinum  crucible  to  destroy  all 
organic  matter,  and  then  treated  with  nitric  acid  by  gently  boiling  in 
a  flask  with  condenser  for  1  hour.  The  nitric  acid  was  prepared  by 
diluting  50  cc,  plus  one  half  the  weight  in  grams  of  the  amount  of  car- 
bonate of  lime  previously  found  in  the  soil,  of  nitric  acid  to  a  volume 
of  250  cc.  The  solution  was  allowed  to  cool,  filtered,  and  100  cc.  taken 
for  the  determination  of  phosphoric  acid  and  the  same  amount  for  lime 
and  potash. 

In  the  determination  of  phosphoric  acid  the  molybdate  precipitate 
was  obtained  in  the  usual  way,  dissolved  in  ammonia,  and  precipitated 
with  magnesia  mixture  in  the  presence  of  a  small  amount  of  citrate  of 
ammonia.  The  ammonium-magnesium  phosphate  after  thorough  wash- 
ing was  dissolved  in  nitric  acid  (1  jyart  of  HjS^O;j  to  9  of  water),  a  slight 
excess  of  ammonia  added,  and  the  solution  finally  rendered  slightly 
acid  by  addition  of  1  or  2  cc.  of  acetic  acid,  using  cochineal  as  an 
indicator.  Phosphoric  acid  was  then  determined  l>y  means  of  a  standard 
uranium  solution  by  Halot's  method. 

In  the  determination  of  lime  100  cc.  of  the  origin;'<1  solution  was 
boiled  in  a  flask  with  a  slight  excess  of  ammonia,  the  pre('ii)itate  thrown 
upon  a  filter  and  washed  with  boiling  water,  the  washings  being  saved. 
The  precipitate  was  dissolved  ui^on  the  filter  with  a  boiling  mixture  of 
20  cc.  of  nitric  acid  and  20  cc.  of  water,  the  solution  precipitated  again 
with  ammonia,  boiled,  filtered,  and  washed  3  times  with  boiling  water, 
the  solution  from  this  operation  being  added  to  the  washings  of  the 
first  precipitate. 

The  lime  was  precipitated  in  this  solution  by  means  of  carbonate  of 
ammonia  and  weighed  as  carbonate. 

The  potash  was  determined  by  precii)itating  with  platinic  chlorid  in 
the  usual  way,  and  then  decomposing  the  double  chlorid  with  formate  of 
soda.  The  potassium-platinic  chlorid  was  treated  with  a  mixture  of 
9  parts  of  alcohol  and  1  part  of  ether  until  the  filtrate  was  perfectly 
colorless,  the  crystals  dissolved  in  boiling  water,  and  the  solution 
gently  boiled  with  4  or  5  cc.  of  15  j^er  cent  formate  of  soda  for  15  min- 
utes, adding  more  formate  if  the  decoloration  was  not  complete.     After 
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tlu'  i)latiiiimi  li;i(l  settled  the  siipernateut  liquid  was  decanted  on  to  a 
filter,  the  platiinini  washed  with  nitric  acid  (1  part  of  acid  to  9  of 
water),  and  finally  with  boiliny  water,  dried,  and  weighed. 

At  the  beginning  of  the  investigations  the  nitrogen  was  determined 
iu  10  gni.  of  the  soil  by  combustion  with  soda-lime.  Tiie  Kjeldahl 
method  was  adopted  afterward  as  more  rapid  and  equally  accurate, 
the  same  weight  of  soil  being  used  as  in  the  other  method. 

Tlie  methods  used  in  some  cases  for  the  determination  of  magnesia 
by  means  of  uranium  solution  and  of  iron  by  means  of  i»otassium  per- 
manganate are  described  in  detail. 

In  deternuning-  ammoniacal  nitrogen  20  gm.  of  the  air-dried  soil  was 
extracted  with  100  <;c.  of  distilled  water,  50  cc.  of  the  li([uid  distilled 
with  magnesia,  and  the  ammonia  determined  in  the  distillate  by  means 
of  Nessler  solution. 

Nitric  nitrogen  was  determined  in  a  similar  extract  by  means  of  stand- 
ard diphenylamin  and  nitrate  solutions,  and  nitrous  nitrogen  by  means 
of  Griess's  reagent  prepared  by  dissolving  at  the  boiling  point  1  gm. 
of  sulphanilic  acid  and  1  gm.  of  naphthylamin  in  200  cc.  of  water 
containing  2.">  cc.  of  hydrochloric  acid.  The  coloiation  observed  was 
comi)ared  with  that  obtained  by  the  use  of  a  standard  solution  of  nitrate 
ofi)otash. 

\'arious  quick  methods  for  determining  the  amounts  of  i)otash,  phos- 
phoric acid,  and  lime  soluble  in  water  or  weak  regeants  are  also  noted. 

A  method  is  described  of  estimating  the  amount  of  fertilizing  ingre- 
dients per  hectare  of  soil,  taking  account  of  the  inert  gravel  and  coarse 
soil  which  are  not  included  in  the  chemical  analysis. 

Moisture  and  absorptive  power  of  soils. — Investigations  relating  to 
the  moisture  of  the  soil  were  carried  out  in  vegetation  pots  at  two  dif- 
ferent periods  in  the  course  of  the  above  soil  investigations.  The  more 
recent  of  these  investigations  show  that  from  April  14  to  July  18  the 
subsoil  of  a  bare  soil  stored  up  12,658  liters  of  water  per  acre  and  that 
it  lost  5,813  liters,  showing  an  excess  of  0,845  liters,  which  is  greater 
than  the  average  monthly  rainfall  during  the  period.  The  evaporation 
from  the  bare  soil  from  May  4  to  July  18  was  1 9,757  liters,  from  a  covered 
soil  27,441  liters;  but  at  the  same  time  there  was  stored  up  in  the  sub- 
soil of  the  covered  soil  7,099  liters,  as  against  only  2,716  liters  in  the 
subsoil  of  the  bare  soil.  The  subsoil  api)ears  to  be  a  reservoir  which 
stores  up  the  excess  of  moisture  in  the  soil  in  periods  of  heavy  rainfall 
and  gives  it  out  when  needed  in  periods  of  drought. 

The  nature  of  the  substances  removed  from  soils  by  leaching  with 
city  service  water  and  with  solutions  containing  nitrate  of  soda  and 
superphosphate  was  studied  in  the  following  manner:  An  iron  cylin 
der  1.2  m.  long  and  2  dcm.  in  diameter,  terminating  iu  a  cone  below 
fitted  with  a  lubber  tube  and  stopcock,  was  partly  filled  with  washed 
gravel  on  which  was  placed  20  kg.  of  soil  extending  to  a  height  of  about 
1  m.    The  liquids  were  poured  on  to  the  surfice  and  after  traversing 
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the  soil  were  collected  from  the  cock  below.  Tlu^se  solutions  were 
submitted  to  analysis  before  and  after  this  operation. 

The  result  shows  that  the  mineral  substances  especially  were  rapidly 
removed.  Chlorin  was  promptly  washed  out.  Suli)huric  acid  at  hrst 
appeared  in  the  drainage  water,  but  disappeared  after  10  days.  The 
proportion  of  this  substance  increased  after  the  addition  of  saline  solu- 
tions. The  proportion  of  organic  matter  was  considerable  at  first,  but 
gradually  decreased.  Organic  and  ammoniacal  nitrogen  were  always 
found  in  appreciable  quantities.  Nitric  nitrogen  was  washed  out  by 
pure  water  to  a  moderate  extent,  but  when  a  solution  of  nitrate  of  soda 
was  added  this  salt  appeared  immediately  in  the  drainage  water.  Only 
a  trace  of  phosx)horic  acid  was  removed  from  the  soil  by  jjure  water, 
but  when  superphosphate  was  added  the  proportion  M^as  considerably 
increased.  Potash  was  washed  out  promptly  and  the  quantity  was  sen- 
sibly increased  by  adding  solutions  containing  superphosphate. 

The  changes  which  certain  chemical  conqiounds  undergo  in  the  so  1 
were  also  investigated.  The  method  used  was  as  follows:  100  gtii. 
of  the  soil  was  shaken  up  with  500  cc.  of  a.  solution  containing  a  few 
decigrams  of  the  salt,  allowed  to  stand  15  hours,  and  filtered,  the  solu- 
tion being  analyzed  before  and  after  this  treatment. 

With  the  chlorids  of  potash,  soda,  and  ammonia  it  was  found  that 
the  proportion  of  chlorin  remained  unchanged,  but  that  the  bases  had 
in  every  case  been  replaced  by  lime.  Chlorid  of  calcium  and  sul- 
phate of  calcium  were  unchanged.  With  sulphate  of  potash,  sulphate 
of  ammonia,  and  sulphate  of  iron  the  sulphuric  acid  was  not  retained, 
but  with  the  first  two  the  bases  were  replaced  by  lime,  and  with  the 
third  by  lime  and  nitrogen.  With  sulphate  of  soda  the  sulphuric  acid 
was  not  fixed  and  the  soda  was  not  replaced  by  lime  to  any  apiprecia- 
ble  extent.  The  results  with  jjhosphate  of  potash  show,  that  a  large 
proportion  of  both  potash  and  phosphoric  acid  was  fixed  in  the  soil  and 
that  there  was  no  appreciable  replacement  of  potash  by  lime.  The 
results  indicate,  therefore,  that  phosjihate  of  potash  may  be  used  on 
calcareous  soils  without  danger  of  loss  of  its  two  fertilizing  constituents 
in  the  drainage  water.  A  large  proportion  of  the  phosphoric  acid  of 
phoi)hate  of  soda  was  fixed,  and  there  was  very  little,  if  any,  replace- 
ment of  soda  by  lime.  When  a  solution  of  superj^hosphate  was  used 
the  phosphoric  acid  was  largely  fixed  and  the  proportion  of  lime  in  the 
filtrate  was  increased,  probably  on  account  of  the  sulphate  of  lime  in 
the  superphosphate.  From  the  solution  of  jjhosphate  of  ammonia  a 
large  part  of  the  phosphoric  acid  and  about  half  of.  the  ammoniacal 
nitrogen  was  fixed,  and  there  was  no  substitution  of  lime  for  the  latter. 
With  nitrate  of  potash  the  nitrogen  was  completely  removed  in  the  final 
solution,  but  a  considerable  proportion  of  the  potash  was  retained,  its 
place  being  taken  by  lime.  Similar  results  with  reference  to  the  nitric 
nitrogen  were  obtained  with  a  solution  of  nitrate  of  soda,  but  the  soda 
was  not  replaced  to  any  appreciable  extent  by  other  bases.    Nitrate  of 
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lime  was  not  cliaiiged  in  any  respect.  With  nitrate  of  ammonia  none 
of  the  nitric  nitrogen,  but  a  <;oiisiderable  proportion  of  the  ammoniacal 
mtrogen  was  tixed,  and  tlie  final  solution  appeared  to  contain  a  mix- 
ture of  nitrate  of  ammonia  and  nitrate  of  lime.  The  soil  fixed  a  con- 
siderable proi)ortion  of  the  potash  of  carbonate  of  potash,  and  it  was 
replaced  to  some  extent  by  lime.  Carbonate  of  soda  was  but  slightly 
changed  by  contact  with  the  soil.  With  the  solution  of  bicarbonate  of 
lime  an  ai)preciable  amount  of  potash  and  a  considerable  excess  of  lime 
were  removed  from  the  soil.  Carbonate  of  ammonia  appeared  to  be 
retained  by  the  soil  without  undergoing  any  transformation. 

Practical  deductions  regarding  the  use  of  fertilizers. — As  regards  the 
bearing  of  chemical  analysis  on  the  use  of  fertilizers  on  soils,  it  is  stated 
that  while  no  fixed  rules  can  be  laid  down,  it  apijears  that  a  soil  which 
contains  less  than  5  x)er  cent  of  carbonate  of  lime  and  more  than  GO 
"degrees"  of  clay  would  be  benefited  by  an  application  of  lime.  The 
amount  of  lime  applied  should  vary  with  the  proportion  of  clay.  Soils 
rich  in  humus  shouhl  l)e  liberally  limed,  and  in  peaty  soils  this  substance 
is  absolutely  necessary  to  productiveness.  The  use  of  sulphate  of  iron 
to  render  lime  soluble  is  also  suggested,  but  this  substance  should  be 
used  only  on  soils  comparatively  rich  in  lime. 

Soils  containing  less  than  0.1  per  cent,  or  4,000  kg.  per  hectare,  of 
phosphoric  acid,  as  indicated  by  the  experiments  of  Deherain,  Joulie, 
Dellisse,  and  the  author,  will  probably  be  benefited  by  applications  of 
phosphates;  but,  as  pointed  out  by  Milntz,  this  limit  should  not  be  con- 
sidered fixed,  depending  largely  upon  the  assimilability  of  the  phos- 
phoric acid  in  the  soil.  As  to  the  form  in  which  the  phosphate  should 
be  applied,  it  is  stated  that  if  the  soil  is  calcareous  superphosphates  may 
be  used  with  advantage.  If,  however,  the  soil  contains  less  than  1  per 
cent  of  lime,  suf>erphosphates  are  likely  to  be  injurious,  and  a  phosphate 
containing  free  lime,  such  as  Thomas  slag,  should  be  used.  Precipi- 
tated phosphates  are  well  adapted  to  all  soils  which  need  phosphoric 
acid,  but  ai^pear  to  produce  best  results  on  those  which  contain  small 
amounts  of  lime.  The  natural  iihosphates  are  used  to  best  advantage 
on  humus  soils,  and  should  be  applied  only  in  fine  ground  condition. 

In  regard  to  the  use  of  potash,  less  definite  statements  can  be  made 
than  respecting  phosphoric  acid.  The  author's  investigations  indicate 
that  0.25  per  cent,  or  10,000  kg.  per  hectare,  is  the  limit,  above  which 
applications  of  potash  salts  will  not  prove  profitable.  It  appears  that 
plants  have  especial  power  of  assimilating  potash  in  insoluble  forms, 
and  that  therefore  it  is  not  always  necessary  to  supply  this  element  in 
the  form  of  soluble  salts. 

The  normal  proportion  of  nitrogen  in  good  soils  is  stated  to  be  about 
0.1  i)er  cent,  or  4,000  kg.  per  hectare.  Whether  soils  containing  this 
proportion  of  nitrogen  will  be  benefited  by  applications  of  nitrogenous 
fertilizers  will  be  determined  largely  by  the  condition  of  the  nitrogen  in 
the  soil  and  the  demands  of  the  plant  cultivated.     This  figure  is  given 
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as  a  limit,  below  wliicli  applicatious  of  nitrogenous  fertilizers  are  almost 
always  indispensable. 

As  regards  the  form  of  nitrogenous  fertilizers  adapted  to  different 
kinds  of  soil,  it  is  stated  that  sulphate  of  ammouia  decomposes  readily 
in  highly  calcareous  soils,  and  is  therefore  subject  to  loss  of  nitrogen 
in  such  cases.  To  such  soils  organic  nitrogen  is  especially  applicable. 
This  form  is  also  adapted  to  very  light  sandy  soils,  in  which  tlie  nitrates 
would  be  rapidly  carried  away  in  the  drainage  water.  For  ordinary 
loam  soils  nitrate  of  soda  is  a  good  form  of  nitrogen,  provided  it  is 
applied  fractionally  as  required  by  the  jdant  at  different  stages  of 
growth. 

Barnyard  manure  appears  to  be  adapted  to  all  kinds  of  soils.  To 
light  soils  and  calcareous  soils  it  supplies  nitrogen  in  organic  form,  and 
to  heavy  soils  it  furnishes  nitric  nitrogen,  since,  from  the  nature  of  the 
material,  it  furnishes  nitrogen  in  three  forms,  besides  supplying  a  con- 
siderable amount  of  mineral  matter  and  increasing  the  humus  content  of 
the  soil.  The  very  (pialities,  however,  which  make  this  material  so  gen- 
erally applicable  may  become  sources  of  loss  on  certain  soils.  The 
ammoniacal  nitrogen  maybe  lost  in  very  calcareous  soils  and  the  nitric 
nitrogen  maybe  washed  down  by  rains  into  the  subsoil  of  very  light  soils. 
If  nitrification  is  too  slow,  plants  suffer;  if  it  is  too  rapid,  the  excess  of 
nitrate  maybe  injurious  to  the  plant  or  may  be  lost  in  the  drainage. 
The  rational  use  of  manure,  therefore,  in  ordinary  culture  is  attended 
with  more  difficulties  than  that  of  chemical  fertilizers. 

Soil  temperatures,  D.  B.  Brace  {Nebraska  Sta.  Bui.  33,  pp.  129- 
141). — Tabulated  summaries  of  daily  observations  during  each  month 
of  1893  with  soil  thermometers  at  depths  of  from  1  to  30  in.  are  reported 
in  connection  with  the  readings  of  the  dry  bulb,  maximum,  >'.,nd  mini- 
mum thermometers.  The  maximum  and  minimum  temperatures  during 
the  year  at  the  different  depths  were  as  follows: 

Muxhnmn  and  minimum  8oil  ieviperatitren  fur  1S93. 


Maximum. 

o  F. 
1U4.  7 
119.5 
114.0 
98.0 
87.0 
81.5 

Minimum. 

OF. 
—17.5 

—2.5 

—2.5 

5.6 

33.9 

70.0 

33.4 
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Soil  temperatures,  W.  Freak  {Pennsylvania  iSta.  Rjyt.  lf<93,pp.  153- 
IGO,  :Jt)'>-:J:^S). — A  record  is  j^iveu  of  tri-daily  observatious  during  1892 
with  thermometers  at  the  surfaee  and  at  depths  of  irom  1  to  24  in. 
The  following  is  a  summary  of  observations  during  the  growing  season : 

Soil  temjjeraturen,  April  to  Seplcmher,  1892. 


Depth. 


o  JP_ 

At  surface 84     (July  29) ... . 

liii.rteep 83      (July29).... 

:iiii.  deep '  79      (July  29).... 

C  in.  deep 1  76. 5  (July  26) 

12  in.  deep 75      ( Julv  26) . . . . 

24in.deep 71      (July  29,  30) 


Lowest. 


o  ^_ 

32  (Apr.  10-12). 

33.5  (Apr.  17) 

32.5  (Apr.  1) 

32.5  (Apr.  1) 

33  (Apr.  1) 

34  (Apr.  1,  2)  .. 


Daily 
mean. 


Menn 
daily 
range. 


Greatest  daily  ranj^e. 


°  F.     \  °  F.     \  °  F. 

61.4  j  7.  93  !  20      (May  31,"  June  13). 

61.0  I  8.4U  I  17      (May  31). 
61.3  4.82  11       (Apr.  3). 

61.1  2.90       8. 5  (May  2). 
60.9  1.30       5. 5  (Apr.  3). 

59.2  0.29       2      (Apr.  3, 4). 


Investigations  concerning  the  influence  of  plant  cover  on  the  temperature 

and  moisture  of  the  soil,  E.  Wollny  {Forsch.  Geh.  (ujr.  Plujs.,  27  {1894),  No.  1  and 
2,  pp.  lf.S-202). 

A  preliminary,  series  of  experiments  tOAvard  the  amelioration  of  alkaline 
soils,  F.  T.  Shutt  (Trans.  Roy.  Soc.  Canada,  189.%  pp.  17-23,  pi.  1). — Aujilyse,s  having 
shown  the  presence  of  niagnesiuiiisul2)hate  in  8am])]e8  of  alkali  soils  from  Manitoba, 
experiments  were  undertaken  which  sliowed  that  the  addition  of  as  much  as  5  per 
cent  of  magnesium  sulphate  to  otherwise  fertile  soil  prevented  the  growth  of  peas 
and  corn.  Carbonate  of  lime  appeared  to  correct  the  alkalinity  of  these  soils  to 
some  extent,  though  slowly,  while  lime  was  still  more  effective. 

Pentosans  in  soils,  G.  dkCualmot  (Aincr.  Chem.  Jonr.,  16  (1894),  Xo.  3,  p.  229). — 
The  results  of  determinatious  of  humus  and  pentosans  in  three  samples  of  soils  are 
given  as  follows: 

Pentosans  in  soils. 


Kind  of  soil. 


Wood  soil 

Garden  soil 

Poor  sandy  aoil 


Humus. 


Per  cent. 

23.42 

9.85 

2.68 


Pentosans. 


Per  cent. 
0.75 
0.39 
0.04 


Pentosans 
in  humus. 


Per  cent. 
3.2 
4.0 
1.5 


The  presence  of  pentosans  in  soils  is  due  to  their  strong  resistance  to  putrefaction. 
Their  occurrence  in  humus  soils  has  already  been  noted  by  A.  Hcbert  (E.  8.  R.,  4, 
p.  87). 

The  geological  survey  of  England  and  "Wales  (.lour.  Hoi/.  Arjr.  Soc.  England,  ser. 
3,  5  (J894),  No.  18,  pp.  380-394). — Excerpts  bearing  on  agricultural  soils. 
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The  action  of  the  gaseous  decomposition  products  of  decaying 
organic  matter  on  phosphoric  acid  and  phosphates  of  lime,  J.  H. 

YoG'EL,  [Berlin:  Paul  Parei/,  1893.,  pp.  00). — This  is  a  second  report^ 
on  investigations  undertaken  originally  to  determine  (1)  how  much 
nitrogen  may  be  fixed  by  gypsum  alone  and  mixed  with  free  or  Svater- 


1  The  first  was  published  in  Jour,  Landw.,  36  (1888),  pp.  247-278. 
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soluble  phosphoric  acid  (superphosphate-gypsum,  plain  sui)erphos- 
])hate,  etc.)  when  au  excess  of  nitrogen  as  free  ammonia  or  carbonate  of 
ammonia  is  X)resent,  and  (2)  in  what  form  the  ])hosphoric  acid  is  after 
the  action  of  the  amuumia  in  either  case.  The  method  employed  in  the 
latter  investigations  was  in  general  as  follows:  Four  grams  of  the 
phosphate  (with  or  without  gypsum)  was  shaken  up  with  a  little  water 
in  a  liter  tlask,  decomposed  either  with  ammonia  water  or  a  solution  of 
carbonate  of  ammonia  or  a  mixture  of  the  two,  and  sufticient  water 
added  to  make  the  volume  300  cc.  After  standing  24  hours  the  tiask 
was  tilled  to  the  liter  mark,  digested  for  2  hours,  and  liltered.  The 
phosphoric  acid,  sulphuric  acid,  and  lime  in  the  filtrate  were  determined. 
Five  portions  of  100  cc.  each  of  the  tiltrate  were  evaporated  to  dryness 
in  platinum  dishes,  and  after  heating  one  half  hour  at  100'^  C.  (which 
expelled  excess  of  carbonate  of  ammonia  and  moisture)  tlie  residues 
were  weighed.  Two  of  these  residues  were  taken  u])in  watcn-,  distilled 
with  soda  solution,  and  the  ammonia  in  the  distillate  determined  by 
titration  with  sulphuric  acid.  The  total  amount  of  ammonia  present 
in  the  tiltrate  was  determined  by  direct  distillation  of  100  cc.  of  the 
filtrate  with  soda  solution.  The  other  three  residues  were  heated  over 
the  naked  flame  at  a  temperature  below  glowing.  The  residue  was 
again  weighed  and  its  content  of  phosphoric  acid  and  sulphuric  acid 
determined.  Finally,  10  to  20  cc.  of  the  filtrate  was  evaporated  and  the 
residue  examined  under  the  microscope. 

The  object  of  these  operations  was  to  determine  (1)  how  much  of 
the  ammonia  present  in  the  filtrate  was  combined  with  phosphoric 
acid  and  how  much  with  suli)huric  acid,  (2)  how  much  of  the  phos- 
phoric acid  was  in  the  form  of  monocalcium  phosphate  and  how  much 
in  the  form  of  phosphate  of  ammonia,  and  (3)  whether  gypsum  was 
present  and  to  what  extent. 

These  objects,  it  is  claimed,  were  attained  (I)  by  determining  the  sul- 
phuric acid,  phosphoric  acid,  and  lime  in  the  above  filtrate;  (2)  by 
making  the  same  determinations  in  the  evaporated  residue,  in  which 
there  could  only  be  sulphuric  acid,  phosphoric  acid,  ammonia,  and  lime, 
possibly  combined  in  hydrated  monocalcium  phosphate,  the  three  phos- 
Ijhates  of  ammonia,  gypsum,  and  suli)hate  of  ammonia,  and  (3)  by  driv- 
ing oft'  over  the  flame  the  phosphates  of  ammonia,  sulphate  of  ammonia, 
the  water  of  crystallization  of  the  gypsum,  and  the  water  of  constitu- 
tion of  the  monocalcium  phosphate.^ 

This  method  was  employed  in  numerous  experiments  testing  the 
influence  of  ammonia  or  ammonium  carbonate  on  (1)  free  and  water- 

'  Immendorf  argues  that  under  the  treatment  to  whicli  the  residues  are  subjected 
quite  a  different  series  of  salts  is  formed;  that  the  reaction  under  these  conditions 
is  much  more  couiplex,  and  that  it  is  impossible  to  draw  any  conclusions  from  the 
composition  of  the  ignited  residue  as  to  that  of  the  dried  residue  or  from  the  compo- 
sition of  the  latter  as  to  that  of  the  filtrate  (p.  129). 
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solul)lo  ])liosi)horic  acid  in  the  presence  of  gypsum;  (2)  dicalcium  and 
tricalciniii  pliospliates;  (3)  preparations  containing-  ffyi)suin  and  mono, 
di,  and  tri  pbosi)hates  of  lime,  as  well  as  of  iron  and  alumina;  (4)  the 
iiitluenceof  y:ypsum  on  jihospliate  of  ammonia,  and  (5)  the  influence'of 
carbonate  of  annnonia  on  free  and  water-soluble  phosphoric  acid  as  free 
as  possible  of  gypsum. 

It  is  claimed  that  the  results  show  that  under  the  above  conditions 
the  soluble  phosphoric  acid  present  w^as  largely  converted  to  the 
citrate  soluble  or  insoluble  forms,  while  a  certain  i)ortion  still  remained 
in  the  form  of  soluble  phosphate  of  ammonia.  The  greater  part  of  the 
ammonia  was  combined  with  sulphuric  acid.  Gypsum  at  ordinary 
temperatures  in  the  i)resence  of  water  converts  monophosphate  of 
annnonia  into  monophosphate  of  lime,  diphosphate  of  ammonia  into 
diphosphate  of  lime,  and  triphosphate  of  ammonia  into  triphosphate 
of  lime,  at  the  same  time  forming  sulphate  of  ammonia.  Where  pre- 
cautions were  taken  to  have  the  solutions  as  free  as  possible  from  gypsum 
much  less  soluble  phosphoric  acid  was  transformed  to  the  diflicultly 
soluble  forms  than  where  it  was  present  in  large  amounts.  The  appli- 
cation of  these  methods  and  results  in  studying  the  reversion  of  soluble 
phosphoric  acid  by  the  use  of  various  preservatives  in  the  manure  heap 
is  briefly  pointed  out. 

On  the  action  of  potash  salts  in  the  soil,  M.  Hollrung  (Fiih- 
Ihiff.s  landw.  Ztg.,  43  [189 J),  No.  lo,  pp.  415-417). — In  the  report  for  1803 
of  the  Experiment  Station  for  Nematode  Control  at  Halle  the  author 
reports  the  results  of  pot  experiments  to  determine  the  action  of  the 
various  constituents  of  potash  salts  in  the  soil  as  follows: 

(1)  The  commonly  applied  Stassfurt  jjotash  salts,  such  as  kainit, 
cartiallit,  kieserit,  artificial  carnallit,  as  well  as  calcined  manure  salts, 
possess  a  comparatively  high  capacity  for  absorbing  the  moisture  of  the 
air  and  returning  it  to  the  soil.  This  property  is  possessed  in  a  less 
degree  by  sulphate  of  i)otash,  double  sulphate  of  x>otash  and  magnesia, 
carbonate  of  potash  and  magnesium,  and  chlorid  of  sodium.  Kock 
salt,  sylvinit,  and  calcined  kieserit  occupy  a  middle  position  in  this 
respect. 

(2)  The  most  active  of  the  associated  salts  are  chlorid  of  magnesium, 
sulphate  of  magnesium,  and  chlorid  of  sodium. 

(3)  It  is  doubtful  whether  the  mitigation  of  "beet  sickness"  by  the 
application  of  potash  salts  in  dry  seasons  is  to  be  exclusively  attributed 
to  the  hygroscopic  properties  of  the  associated  salts. 

(4)  In  dry  weather  certain  potash  salts,  such  as  kainit  and  carnallit, 
and  rock  salt,  improve  the  texture  and  fineness  of  the  soil.  Suli^hate  of 
potash  is  entirely  inactive  in  this  respect. 

(5)  During  dry  periods  soils  fertilized  with  kainit,  carnallit,  rock  salt, 
chlorid  of  sodium,  and  also  with  kieserit,  artificial  carnallit,  and  (;al- 
cined  manure  salts  eagerly  seize  upon  atmospheric  precipitation  and 
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store  up  the  water  in  the  lower  layers  of  the  soil.  Soils  containing  sul- 
l)hate  of  potash  behave  in  this  respect  like  soils  containing-  no  potash 
salts,  which  drink  up  the  rain  very  slowly. 

(6)  In  dry  seasons  the  improvement  of  the  mechanical  condition  of  the 
soil  undoubtedly  does  more  to  mitigate  beet  sickness  tliau  tlie  hygro- 
scoi)icity  of  the  associated  salts  of  the  potash  fertilizers. 

The  production  of  manure  by  the  horse,  H.  P.  Armsby  [Penn- 
sylvania iSta.  Rpt.  1802,  pp.  70-84). 

Synopsis. — Observations  ou  a  number  of  horses  during  10  dajs  indicate  that,  making 
allowauce  for  manure  dropped  outside  of  the  stable,  a  horse  annually  produces 
about  12,500  lbs.  of  fresh  manure,  which  can  be  saved,  and  requires  for  bedding 
2,500  lbs.  of  straw.  A  ton  of  wheat  straw  economically  used  as  bedding  for 
horses  may  result  in  6  tons  of  fresh  manure,  but  is  not  likely  in  geueral  practice 
to  furnish  more  than  5  tons,  and  much  less  if  few  animals  are  kept  or  the  manure 
infre([uently  removed. 

In  order  to  secure  data  for  an  answer  to  the  question  whether  it  is 
profitable  for  farmers  to  "  haul  their  straw  to  town  or  city  stables  and 
take  the  resulting  manure  in  jiayment,"  two  experiments  were  carried 
out. 

"In  the  first  of  these  a  stable  of  8  horses — 4  mares  and  4  geldings — was  experi- 
mented n2Jon.  At  the  beginning  of  the  experiment  they  were  bedded  with  fresh 
wheat  straw,  and  everj'  morning  as  much  of  this  as  was  wet  or  soiled  was  removed 
and  replaced  by  fresh  straw  in  the  evening.  The  animals  stood  on  a  clay  floor,  and 
were  in  their  stalls,  on  the  average,  18  hours  out  of  the  24.  The  amount  of  straw 
used  for  the  8  horses  during  the  10  days  was  1,238  lbs.,  which  is  equivalent  to  5,648  lbs. 
per  horse  per  year.  The  second  experiment  corresponded  more  nearly  to  the  condi- 
tions likely  to  jirevail  in  city  and  town  stables.  It  was  made  upon  7  of  the  8  animals 
which  formed  the  subject  of  the  first  experiment,  viz,  3  mares  and  4  geldings.  The 
soiled  bedding  was  removed  daily,  but  that  which  was  simply  wet  was  spread  out 
and  allowed  to  dry  and  used  over  again.  In  other  words,  the  straw  was  used  as 
economically  as  possible.  There  was  nsed  in  this  way  for  the  7  horses  in  10  daj's 
483  lbs.  of  straw,  equivalent  to  2,519  lbs.  per  horse  per  year.  The  horses  were  in 
their  stalls,  on  the  average,  17.8  hours  out  of  the  24.  If  Ave  may  assume  the  condi- 
tions of  this  second  experiment  to  have  been  similar  to  those  which  prevail  in  city 
stables,  we  may  take  as  the  basis  of  our  calculations  a  consumption  of  2,500  lbs.  of 
straw  per  horse  per  year  for  bedding  purposes." 

It  is  estimated  that  each  horse  produces  annually  12,0G7  lbs.  of  fresh 
manure  which  can  be  saved  (deducting  amount  dropped  while  at  work), 
worth  $13.G5.  For  the  2,500  lbs.  of  straw  w^hich  the  farmer  carries  to 
the  stable  he  carries  away  about  15,000  lbs.  of  manure. 

"It  is  manifestly  impossible  to  make  any  general  statement  as  to  whether  such  a 
transaction  would  be  profitable  or  not.  It  would  depend  altogether  upon  tlio  cost 
of  the  hauling,  which,  again,  would  depend  upon  the  distance,  the  facilities  for 
loading  and  unloading,  and  the  other  uses  to  which  the  teams  could  be  put." 

The  following  geueral  conclusions  are  drawn  from  the  data: 

"Aton  of  wheat  straw,  economically  handled,  may  resultin  Gtonsof  fresh  manure, 
but  under  no  ordinary  circumstances  will  it  be  more  than  ...  5  tons. 

"In  stables  where  but  1  or  2  horses  are  kept,  or  where  the  manure  is  infreijuently 
hauled  away,  the  product  might  not  greatly  exceed  2i  tons  when  the  time  came  to 
remove  it." 
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Influence  of  exposure  upon  the  quantity  and  quality  of  yard 
manure,  W.  Fkear  {Pennsylrania  Hta.  Rpt.  1892^  pj).  S5-93). 

Synopnin. — Tlio  results  of  experiments  on  niauure  stored  in  compact  lieai)S  in  an 
open  dished  yard  covered  with  puddled  claj-,  and  in  a  shed  open  on  one  side  and 
■wholly  aliovo  ground,  while  not  conclusive,  indicate  that  the  average  loss  for 
the  whole  year  (summer  and  wiuter)  was  less  from  the  open  j'ard  than  from  the 
shed. 
To  aid  in  determining  the  comparative  economy  of  vStorino'  niannre  in 
covered  sheds  open  on  one  side  and  wholly  above  gronnd,  and  in  open 
dished  yards  covered  with  jjnddled  clay,  alternate  loads  of  the  manure 
produced  by  "  a  herd  of  about  25  cows,  a  few  steers  and  sheep  used  for 
digestive  experiments,  a  dozen  calves  and  10  horses,"  supplied  with 
the  minimum  amount  of  straw  and  sawdust  consistent  with  cleanliness, 
were  carried  to  the  two  heaps.  The  heaps  were  compacted  by  allowing 
the  cattle  to  run  on  them  an  hour  or  two  each  day,  and  uniformity  was 
secured  by  allowing  a  few  pigs  to  work  them  over.  When  the  manure 
was  removed  to  the  field,  in  August,  two  sets  of  samples  were  taken 
from  each  heap,  one  chopped  fine  before  being  taken  to  the  laboratory 
and  the  other  left  unchopped.  Manure  ])roduced  during  the  fall  was 
treated  in  the  same  manner,  and  when  hauled  to  the  field  in  February 
was  similarly  samjiled.  The  samples  were  submitted  to  careful  analyses. 
While  the  results  of  carefully  checked  analyses  show  "  that  more  pains 
in  sampling  manure  is  needful  if  the  results  are  to  be  worthy  of  dis- 
cussion; that  at  least  triplicate  sampling  is  desirable,  and  that  minute 
differences  are  just  as  probably  due  to  imperfections  in  sampling  as  to 
real  differences  in  the  general  substance  under  examination,"  they  also 
point  out,  with  more  or  less  defiuiteness,  that — 

"(1)  In  both  summer  and  winter  the  open-yard  manure  contained  most  moisture. 

'■'(2)  In  summer,  the  greatest  loss  of  organi(!  matter  occurred  in  the  exposed  heap; 
in  the  winter,  though  the  duplicate  analyses  differ  widely  in  result,  the  reverse 
seems  true. 

"(3)  Judging  by  the  residual  amounts  of  potash,  the  o])en-yard  manur*^  suffered 
some  loss  hy  leaching. 

"(l)  The  results,  so  far  as  nitrogen  is  concerned,  agree  with  those  for  organic  mat- 
ter. Itis  therefore  evident  that  under  these  conditions  of  exposure,  although  we  have 
not  the  data  from  which  to  compute  the  absolute  loss  of  valuable  ingredients,  the 
manure  lost  relatively  most  from  overheating — under  the  covered  shed  in  the  winter, 
but  when  exposed  to  the  sun  in  sununer. 

"  (5)  If  the  expressi(m  of  value  adopted  in  the  foregoing  table  is  accepted,'  the  loss 
from  the  covered  shed  in  winter  is  shown  to  be  greater  than  the  gain  from  its  use  in 
summer,  without  taking  into  consideration  the  factor  of  the  cost  of  the  shed^which 
may,  however,  be  partly  covered  by  the  gain  in  comfort  of  the  animals  protected 
from  excessive  heat. 

"  Since  the  results  of  analysis  leave  so  much  to  bo  desired  in  <()nnection  with  the 
wiutertest,  this  will  be  repeated.'' 

Experiments  made  elsewhere  are  reviewed  in  whicli  '^  the  results  in 
favor  of  covering  and  compacting  the  manure  while  fresh  are  very  pro- 
nounced, so  far  as  the  percentage  of  loss  is  concerned.     It  is  to  be 

■Nitrogen  10  cts.  per  pound  and  })hosplioric  acid  and  potash  each  5  cts. 
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observed,  however,  that  in  all  tliese  experiments,  other  than  those 
made  at  this  Station,  the  quantities  of  manure  used  were  the  mini- 
mum or  below  the  minimum  of  those  found  in  practice;  the  result  can 
hardly,  therefore,  be  regarded  with  certainty  as  fully  representing  the 
average." 

On  the  question  of  the  conservation  of  nitrogen  in  barnyard 
manure,  H.  Immendorf  {Jour.  Lan(lw.,43  {1S94),  No.  l,pp.  69-124). — 
This  is  an  account  of  a  contiu nation  of  experiments  already  noted 
(E.  S.  E.,  4,  p.  9GJ:),  undertaken  in  view  of  the  controversy  which  the 
former  paper  evoked.  The  literature  of  the  subject  is  critically 
reviewed,  special  attention  being-  given  to  reports  of  Miintz  and  Girard^ 
and  Holdetieiss,  and  original  investigations  are  reported  under  the  fol- 
lowing heads:  By  what  means  are  the  most  important  losses  of  nitro- 
gen occasioned?  Where  and  Avhen  in  the  more  common  methods  of 
treating  manure  are  the  greatest  losses  of  combined  nitrogen  to  be 
feared?  and,  How  can  we  reduce  as  much  as  possible  the  loss  in  the 
stall  and  in  the  dung  heap!  A  report  by  J.  H.  Vogel  on  the  action  of 
the  gaseous  decomposition  products  of  decaying  organic  substances  on 
phosphoric  acid  and  j)hosphates  of  lime  (p.  125)  is  also  discussed  at 
some  length. 

The  author  concludes  that — 

(1)  The  principal  cause  of  loss  of  combined  nitrogen  in  the  ordinary 
method  of  handling  manure  is  to  be  found  in  the  volatilization  of 
ammonia.  The  evolution  of  free  nitrogen  plays  a  comparatively  insig- 
nificant role, 

(2)  The  evolution  of  ammonia  begins  as  soon  as  the  manure  is  voided, 
and  is  especially  rapid  in  the  liquid  excrement.  A  considerable  loss 
of  ammonia,  as  well  as  of  gaseous  nitrogen,  may  also  occur  after  the 
manure  is  thrown  in  the  heap. 

(3)  Peaty  or  humus  earth  may  replace  with  advantage  a  part  at  least 
of  the  straw  generally  used  as  an  absorbent.  The  use  of  burnt  lime  or 
Thomas  slag  for  the  purpose  of  conserving  manure  should  be  entirely 
discarded.  Sulj)bate  of  iron  api)ears  to  possess  little  value  for  pre- 
venting loss  of  ammonia.  It  moreover  renders  the  phosphoric  acid 
of  the  manure  insoluble.  Gypsum  is  by  no  means  a  perfect  ijreserva- 
tive,  large  amounts  being  necessary  to  prevent  loss  of  ammonia  during 
energetic  ammoniacal  fermentation.  The  reason  of  this  is  that  it  is 
without  effect  on  the  process  of  fermentation,  and  it  goes  into  solution 
too  slowly  to  act  with  the  necessary  promptness.  It  is  a  matter  of 
indifference  whether  gypsum  is  used  alone  or  in  combination  with 
dicalcium  phosphate;  but  when  mixed  with  water-soluble  phosphoric 
acid,  either  as  free  acid  or  asjnonocalcium  phosphate,  the  volatilization 
of  ammonia  is  reduced  to  a  marked  extent,  and  the  acid  reaction  of  the 
mixture  which  results  has  a  decided  effect  in  retarding  ammoniacal 
fermentation. 


'E.  S.  R.,  4,  p.  686. 


130  EXPERIMENT    STATION   RECORD. 

As  regards  tlie  use  of  superphosphate- gypsum,  it  cau  not  bo  stated 
positively  that  it  will  completely  prevent  loss.  It  is  evident,  however, 
that  the  loss  is  reduced  to  the  lowest  possible  limit  by  the  use  of  this 
material.  On  account  of  its  acid  reaction  the  superpliosphate-gypsuni 
is  specially  valuable  for  neutralizing  the  alkali  of  the  liquid  excre- 
ment and  thus  preventing  loss  of  nitrogen. 

Kainit  is  vahuible  for  checking  ammoniacal  fermentation.  It  does 
not  entirely  prevent  the  evolution  of  free  nitrogen  under  conditions 
favorable  to  this  reaction,  but  it  ap])ears  to  retard  it  to  a  considerable 
extent. 

The  method  of  investigation  by  which  Vogel  arrived  at  the  conclusion 
that  when  superphosphate-gypsum  or  other  materials  containing  solu- 
ble phosphate  were  used  as  preservatives  for  manure  the  phosphoric 
acid  was  largely  changed  to  the  reverted  form  is  criticised  as  unreliable, 
and  results  of  experinients  are  adduced  to  substantiate  this  statement. 

On  the  importance  of  liming  soils  deficient  in  lime,  Naehric 
{FiUtliiufs  hmdic.  Zt(j.,  13  {1^94),  No.  1:^,  pp.  o\Si-5'(S/).— Analyses  of  23 
soils  in  Schleswig  are  reported,  which  show  a  variation  in  lime  con- 
tent in  the  surface  soil  down  to  a  depth  of  200  mm.  of  from  G,108  to 
395,894  kg.  of  lime  per  hectare;  and  experiments  during  1893  in  liming 
two  of  these  soils  in  connection  with  applications  of  other  commercial 
fertilizers  are  also  reported.  The  results  show  that  both  sugar  beets 
and  beans,  even  on  soils  containing  considerable  percentages  of  lime, 
were  benefited  by  applications  of  this  substance. 

The  after-manuring  of  soils  containing  residues  of  phosphoric 
acid  from  previous  fertilizing  "with  phosphates,  A.  EMMEiiLi^a 
{Landir.  Wochexbl.  Schle.s.  Hoist.,  14  {H^'Jl),  No.  19,  pp.  301,  302).— A 
brief  article  in  reply  to  an  inquiry  of  a  correspondent,  in  which  the 
author  recommends  that  soils  rich  in  phosphoric  acid  from  previous 
applications  of  phosphates  should  be  fertilized  for  the  following  crop 
simply  with  nitrates  in  order  to  get  the  highest  return  from  the  phos- 
phoric acid  present.  It  is  also  explained  that  lime  and  marl  exert  a 
beneficial  influence  in  keeping  the  soil  in  a  good  mechanical  condition, 
thus  retarding  the  conversion  of  available  phosphoric  acid  into 
the  insoluble  phosphates,  such  as  phosphates  of  iron  and  alumina. 
Although  these  methods  will  not  restore  the  phosphoric  acid  to  the 
soluble  form  in  which  it  was  originally  applied,  they  will  be  very 
effective  in  rendering  it  available  to  plants. 

Methods  to  determine  the  availability  of  organic  nitrogen  in 
fertilizexs  {Connecticut  State  >Sta.  Rpt.  1893,  pp.  218-237,  pi.  1). — The 
results  of  tests  of  the  method  of  pepsin  digestion,  reported  in  full  in 
the  Annual  Report  of  the  station  for  1885  (pp.  115-131),  are  briefly 
reviewed.  The  conclusion  was  then  drawn  that,  although  this  method 
had  decided  value  for  distinguishing  between  inert  and  readily  available 
forms  of  nitrogen  in  mixed  fertilizers,  the  extent  to  which  it  furnished  a 
measure  of  the  agricultural  value  of  the  nitrogen  "  must  be  determined 
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by  vegetation  experiments  under  accurately  controlled  conditions,  in 
which  nitrogen  is  supplied  in  the  same  materials  which  have  been  tested 
by  digestion  experiments."  In  order  to  further  test  the  method 
employed  in  the  earlier  experiments  and  determine  the  efficiency  of  the 
pepsin  now  found  in  the  market,  various  preliminary  experiments  with 
ground  bone,  dried  blood,  tankage,  dry-ground  fish,  ammonite,  cotton- 
seed meal,  castor  pomace,  linseed  meal,  and  pea  meal,  and  with  various 
cheap  "ammoniates "  used  as  adulterants,  some  of  which  contained 
leather,  were  undertaken,  which  showed  that  the  results  obtained  in  1893 
substantially  agreed  with  those  obtained  in  1885,  "  and  proved  that 
the  pepsin  solutions  used  in  the  two  series  of  trials  were  alike  in  their 
solvent  action." 

The  125  brands  of  fertilizers  analj^zed  at  the  station  during  1893 
were  examined  by  this  method,  as  follows : 

"  One  gram  of  the  mixed  fertilizer  was  wasiied  on  a  filter  with  about  250  cc.  of  cold 
water  to  remove  soluble  salts  and  the  residue  .  .  .  was  brought  into  a  150  cc. 
flask,  with  100  cc.  of  pepsin-hydrochloric  acid  solution. 

"This  solution  wasprepared  by  mixing  5  gm.  of  Parke  &  Davis's  pulverized  pepsin 
(guaranteed  to  dissolve  2,000  times  its  weight  of  coagulated  white  of  egg)  in  1,000 
cc.  of  hydrochloric  acid  diluted  to  a  strength  of  0.2  per  cent. 

'•'The  flasks  containing  the  weighed  substance,  together  with  pepsin  solution,  were 
kept  for  24  hours  loosely  corked  in  a  water  bath  having  a  constant  temperature  of 
40"  C. 

"At  the  end  of  the  second,  fifth,  eighth,  and  eleventh  hours  2  cc.  of  a  10  per  cent 
hydrochloric  acid  solution  Avas  added. 

"After  24  hours'  digestion  the  contents  of  the  flask  were  filtered  and  nitrogen  was 
determined,  by  the  Kjeldahl  method,  in  the  washed  and  dried  residues." 

The  results  indicate  that  of  the  125  brands  105  were  above  sus- 
picion (60  per  cent  or  more  of  nitrogen  soluble),  12  near  the  danger 
line  (50  per  cent  soluble),  and  8  probably  contained  some  comparatively 
worthless  form  of  organic  nitrogen  (less  than  50  per  cent  soluble) ; 
but  ''  the  method  can  not  at  present  do  more  than  create  a  strong  jjre- 
sumption  for  or  against  the  quality  of  the  goods." 

The  amounts  of  nitrogen  in  the  above  unmixed  materials  rendered 
soluble  by  putrefaction  were  also  determined  by  a  method  of  which 
the  following  is  the  perfected  form  : 

"Into  narrow-necked  flasks  of  about  500  cc.  capacity  were  weighed  duplicate  por- 
tions of  each  of  the  materials  under  experiment,  together  with  0.12  gm.  of  tobacco 
ash,  which  had  been  slightly  acidified  with  phosphoric  acid  aiul  dried;  300  cc.  of 
water  from  the  city  service  pipes  was  added  to  each  flask  aud  the  contents  were 
boiled  briskly  for  an  hour.  Before  cooling,  the  necks  of  the  flasks  were  filled  with 
sterilized  cotton  plugs. 

"To  each  flask  was  next  added  0.05  gm.  sodium  carbonate,  sufficient  to  neutralize 
any  free  acid  and  to  give  the  contents  an  extremely  slight  alkaline  reaction,  aud 
finally  was  introduced  1  cc.  of  a  putrid  extract  from  a  mixture  of  rotting  meat  and 
manure. 

"The  flasks  were  placed  in  a  water  bath  which  was  kept  at  a  constant  temperature 
of  100"  F.  during  the  day  and  allowed  at  night  to  sink  to  the  temperature  of  the 
room,  which  did  not  vary  much  from  TG*^  F. 
3714— No.  2 1 
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"From  tiiu(}  to  time  tbe  Hasks  were  gently  shiikeu,  and  after  21  days  their  contents 
were  filtered  and  the  residues,  without  washing,  were  brought  back  into  the  liasks 
with  300  cc.  of  water  and  the  same  quantities  of  tobacco  ash,  sodium  carbonate, 
and  putrefyiug  solution  as  l)efore  aud  let  stand  for  52  days  longer. 

•'luthe  filtrates  just  meuti<med  were  determined  both  the  total  nitrogen  and  that 
portion  of  it  which  was  volatile  when  distilled  with  magnesium  oxid.  .    .    . 

"To  conclude  the  experiment,  the  contents  of  the  Hasks  Avere  again  filtered,  the 
residues  were  thoroughly  Avashed,  aud  the  filtrates  with  the  v/ashiugs  Avero  examined 
as  above  described.     The  nitrogen  of  the  residues  Avas  also  determined.  .    .    . 

"In  a  considerable  number  of  cases  the  (piantity  of  nitrogen  dissolved  by  putre- 
faction duriug  7  months  does  not  agree  Avith  or  bear  any  A'ery  definite  relation  to 
the  (|uantity  dissolved  by  pepsin  solution. 

'•'The  most  striking  discrepancies  are  observed  Avith  ground  bone,  .  .  .  and  espe- 
cially with  the  samples  of  hard  raw  bone,  which  it  is  evident  are  likely  to  be  less 
finely  ground  thau  the  steamed  or  soft  bone,  and,  if  pulverized  to  the  same  degree, 
are  less  easily  penetrated  aud  dissolved  by  the  putrefactive  agencies.  .    .    . 

"The  nitrogen  of  cotton-seed  meal,  linseed  meal,  aud  castor  2)omace  Avas  (piite 
readily  dissolved  during  i)utrefaction,  though  not  to  the  same  extent  as  Avith  pepsin 
solution. 

"It  is  noticeable  that  the  nitrogen  of  the  two  samples  of  undecorticated  meal  is 
jnuch  less  soluble  than  that  of  clear  decorticated  meal  under  putrefaction  as  well  as 
in  pepsin  solution. 

"In  the  single  samples  of  fish,  blood,  and  ammonite  there  was  substantial  agree- 
ment between  the  results  of  the  two  methods.   .  .  . 

"Lastly,  the  two  methods  of  determining  uitrogen-8o]ul)ility  fairly  agree  in  the 
case  of  three  nitrogenous  materials,  known  to  be  of  inferior  quality,  as  appears 
below:" 

Cotnparative  nitrof/en-.solubiH I y  in  2>ep''ii>i  <"*<'  under  jfnt refaction. 


Nitrogen-solubility- 


In  pepsin 
solution. 


Under  pu- 
trefaction. 


Tankage 

Ground  annual  niatter. 
Animouite  A 


Per  cent. 
37.7 
32.  2 
41.8 


Per  cent. 
35. 2-37.  0 
41.  5-42.  7 
37. 1-47.  6 


111  tests  on  mixed  fertilizers  there  was  "a  ]»ra('tical  coiiforinity 
between  the  indications  of  the  two  methods,  though  in  many  cases  the 
agreement  is  not  close." 

"  While  the  ])ei>siu  method  is  more  convenient  and  rapid,  the  putrefaction  method 
might  be  regarded  as  a  nearer  approach  to  the  'natural'  method  by  Avhich  organic 
nitrogenous  matters  are  disintegrated  in  the  soil  and  prepared  for  appropriation  by 
l^lants.  It  is  not  certain,  however,  that  putrefaction  gives  a  better  indication  of  the 
relative  value  of  fertilizers  as  a  nitrogen  supply  to  plants  than  the  })epsin  method." 

To  determine  "whether  either  treatment  is  tlie  proper  criterion  of 
tlie  availability  of  the  nitrogen  of  fertilizers"  G  of  the  materials  exam- 
ined by  both  methods  were  selected  for  culture  tests.  For  this  purj)ose 
galvanized  iron  pots  0  in.  in  diameter  and  9  in.  deep  were  filled  with 
2,300  gm.  of  an  artificial  soil,  very  poor  in  nitrogen,  consisting  of  coal 
ashes  and  peat  moss  (5  per  cent)  mixed  with  4  gm.  of  Thomas  slag  and 
1  gm.  each  of  jdiosphatic  gaiano  and  muriate  of  potash. 
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"Four  pots  were  devoted  to  each  of  the  6  fertilizers.  To  the  soil  in  1  of  these 4 
pots  "vvas  added  1  decigram  of  organic  nitrogen,  supplied  by  the  fertilizer  under 
experiment.  The  second  pot  received  2  decigrams,  the  third  pot  4  decigranjs,  and 
the  fourth  pot  8  decigrams  of  organic  nitrogen." 

Water  was  carefully  poured  ou  the  surface  of  each  pot  uutil  the  total 
weight  was  5,800  gin.  In  every  case  10  cc.  of  extract  of  garden  soil 
was  added,  and  a  dwarf  variety  of  corn  was  planted,  3  stalks  of  which 
were  allowed  to  grow  in  eiich  pot.  The  pots  were  watered  from  time 
to  time  with  water  from  the  city  service  pipes  filtered  through  a  Pas- 
teur-Chamberland  filter,  the  water  content  being  brought  to  4()  per  cent 
and  uot  allowed  to  siuk  below  30  per  cent.  It  was  found  that  if  the 
water  content  sank  as  low  as  20  per  cent  the  plant  suffered. 

The  plants  were  "small  and  im])crfectly  developed,  and  produced  no 
ears  on  account  of  the  limited  supply  of  nitrogen,"  but  entirely  healthy 
and  thrifty  in  appearance.  Wlien  they  had  finished  growing  the  crop 
in  each  pot  was  harvested  separately,  weighed,  and  the  percentage  of 
nitrogen  deternnned. 

The  following  table  shows  the  comparative  availability  of  the  nitro- 
gen of  the  6  fertilizers  used — shown  by  pepsin  digestion,  putrefaction, 
gain  in  nitrogen  in  crop,  and  increase  in  croj),  all  expressed  in  per  cent 
of  availability  of  the  nitrogen  in  the  best  fertilizer: 

Comparison  of  peptic,  putrefactive,  and  cnltnre  teiita  of  availability  of  nitrotjen  in  differ- 
ent fertilizers. 


Relative  nitrogen-solubility  by  pepsin 

Relative  nitrogensdlubility  by  putrefaction 

Relative  cro))-])ro(liuinii.  ])()\ver 

Relative  gain  of  nitrogen 


A. 

B. 

32 

C. 

D. 

E. 

53 

36 

50 

100 

74 

48 

64 

60 

100 

92 

57 

96 

39 

100 

95 

62 

104 

44 

100 

F. 


"The  nitrogen  of  sample  E  shows  throughout  the  greatest  peptic  and  putrefactive 
sohibility  as  well  as  greatest  croi)-produciug  capacity,  and  with  one  exceiiticm  (C) 
has  given  the  most  nitrogen  to  the  crops.  Sample  I>  has  yielded  the  least  S()lul)le 
nitrogen  to  i>epsiu  and  under  putrefaction,  but  D,  in  the  culture  test,  is  least  eft'ective 
as  a  fertilizer.  Samples  A,  C,  and  E,  which  vary  so  widely  in  the  peptic  and  putre- 
factive solubility  of  their  nitrogen,  manifest  very  little  ditference  in  their  average 
crop-producing  powers  as  measured  by  either  the  crop  increase  or  gain  of  nitrogen 
by  the  crops. 

"It  is  evident  that  the  tedious  vegetation  cultures  are  the  only  true  test  of  the 
availability  of  organic  nitrogen,  while  the  pepsin  digestion  may  give  useful  indica- 
tions but  can  not  be  depended  ou  for  decisive  results. 

"If  opportunity  otters  it  is  purposed  to  continue  investigations  in  these  or  similar 
directions." 

Guide  to  the  use  of  fertilizers  in  Algeria,  F.  Dep.kay  (Paris:  A.  Challamel, 
ISO 4,  pp.  7S.) 

How  can  the  farmer  conserve  and  increase  his  supply  of  nitrogen?  J.  Konig 
(Berlin:  Paul  Parey,  third  edition,  pp.  1S4).  Revised  in  collaboration  with  E.  Hasel- 
hott'. 

The  utilization  of  the  nitrogen  of  stable  manure  and  of  green  manures,  J.  KOhn 
(Deut.  landw.  Presse,  2L  (1S94),  ^Yos.  3o,  34,  40,51). 
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Organic  and  ammoniacal  nitrogen — irrational  treatment  of  human  excrement, 
Maizikrks  ( L'Ktifiraix,  0  {1S94),  No.  27,  p.  037). — An  argument  in  favor  of  more  gen- 
eral use  (if  human  excrement,  treated  with  sulphuric  acid  and  dried. 

Sewage  disposal  and  river  pollution,  R.  F.  Grantham  {Trans.  Surv.  Inst.,  25 
{1S03),  XoH.  IJ  andlS;  ahs.  in  Join-.  Boy.  Agr.  Soc,  1SD4,  June,  pp.  342-352). 

Fertilizers  and  farmyard  manure,  W.  F.  Massey  {Southern  Planter,  1SD4,  July, 
pp.  340,350). — A  controversial  article. 

Should  farmers  mix  fertilizers?  J.  Goerz  {Country  Gent.,  1SV4,  July  5).— Argues 
against  it. 

Improvements  in  the  manufacture  of  fertilizers,  J.  J.  Seldxer  and  J.  Watson, 
jr.  {Jour.  Soc.  Chem.  Ind.,  13  {1894),  No.  5, p.  533). — According  to  this  process,  which 
is  patented  in  England,  refuse  hair,  leather,  etc.,  (1)  are  treated  with  sulphuric  acid 
and  digested  in  a  steam  jacket  under  a  pressure  of  30  lbs.  The  acid  is  neutralized 
with  alkalies  and  phosphates  and  the  resulting  product  dried  out.  (2)  These  mate- 
rials are  mixed  with  dissolved  bone  or  superphosphate  and  digested  in  the  same  way. 

Simple  methods  for  detecting  adulteration  in  bone  meal,  sulphate  of  ammonia, 
and  kainit  {Ayl.  daz.  N.  S.  W.,  5  {1894),  No.  5,  pp.  5Ji-5.>?).— Simple  tests,  not 
refjuiring  chemical  skill,  for  impurities. 

Fertilizer  inspection  and  analysis  in  Connecticut  {Connecticut  State  ,Sta.  Bpt. 
1893,  pp.  1-71). — This  is  a  reprint  from  parts  i  and  ii  of  the  Annual  Rejiort  of  the 
station  for  1893  (E.  S.  R.,  5,  pp.  777,  860). 

Fertilizer  analysis  and  valuation  {Massachusetts  State  Sta.  Bui.  52,  pp.  2-6,  8). — A 
schedule  of  trade  values  for  1894  is  given  with  tabulated  analyses  of  78  samples  of 
fertilizing  materials,  including  compound  fertilizei'S,  bone,  and  ashes. 
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Field  experiments  with  corn,  W.  C.  Latta  {Indiana  Sta.  Bui. 

.50,  pp.  43-53). 

Synopsis. — These  experiments  embrace  tests  of  time  of  planting,  length  of  period 
of  growth  for  corn  planted  at  different  dates,  thickness  of  planting,  improve- 
ment by  selection,  depth  of  plowing,  depth  of  cultivation,  rotation,  residual 
effects  of  stable  manure,  and  effect  of  fertilizers.  Taking  in  most  cases  the 
averages  for  a  number  of  years  the  results  favor  planting  not  later  than  May 
10,  shorter  period  of  growth  for  corn  phmted  late,  a  distance  of  from  lOf  to  13|  in. 
in  the  drill,  plowing  at  least  8  in.  deep,  sh.allow  culture,  rotative  cropping,  a 
notable  residual  effect  of  stable  manure  on  the  tenth  crop  after  manure  was 
applied,  and  an  increased  crop  yield  not  sufficient  in  the  first  year  after  the 
application  of  fertilizers  to  repay  their  cost. 

In  1893  the  yields  were  low,  due  to  severe  and  protracted  drought. 

Time  of  planting  (p.  45). — The  dates  of  planting  ranged  from  May 
1  to  May  30,  and  the  experiment  extended  over  5  years. 

Length  of  period  of  f/roicfh  (p.  4(5).— Eesults  for  1802  and  1803  with 
3  varieties  are  reported.  In  1803  corn  planted  June  14  to  16  ma- 
tured in  105  days;  that  planted  May  C  required  122  days. 

Thickness  of  plantinfi  (pp.  46,  47). — With  rows  3|  ft.  apart  the  aver- 
age results  for  8  years  were  as  follows:  Stalks  IO5  in.  apart,  50.71 
bu.  per  acre;  12^  in.  apart,  49.30;  13^  in.  apart,  50.08;  16^  in.  apart, 
46.22;  19J  in.  apart,  43.38.  in  1893,  contrary  to  the  results  of  previous 
years,  every  increase  in  distance  was  followed  by  an  increased  yield. 
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Improvemerit  hy  selection  (p.  47). — This  experiment,  requiring  several 
years,  was  begun  in  1893. 

Depth  of  plowing  (pp.  47,  48). — Tlie  yield  of  corn  for  3  years  on  land 
plowed  from  4  to  12  in.  deep  was  as  follows : 

Yield  of  corn  per  acre  from  deep  and  shallow  plowing. 


Dfci)tb  of  plotvinf 


4to4Jin. 

6in 

81u 

lOin 

12  m 


Bushels. 

49.3 

49.1 

"49.8 

*49.6 

246.7 


Bushels. 

52.9 

58.9 

'60.0 

2.59.7 

2  61.4 


1893. 


Bushels. 
16.1 
13.6 
'17.1 
2  17.0 
217.5 


Average, 
3  years. 


Bushels. 
39.48 
40.54 
42.28 
41.76 
42. 01 


'Average  of  3  plats.  2  Average  of  2  plats. 

"The  small  variations  in  yield  in  1891  are  doubtless  due  to  the  fact  that  all  the 
plats  had  been  plowed  8  in.  deep  in  previous  years." 

Depth  of  cultivation  (pp.  48,  49). — On  land  plowed  about  8  in.  deep 
the  average  yields  per  acre  for  6  years  were  as  follows:  Cultivated 
about  1  in.  deep,  51.06  bu. ;  about  2  in.  deep,  50.09;  about  3  in.  deep, 
48.73.    In  1893  deep  culture  gave  slightly  better  results  than  shallow. 

Rotation  (pp.  49-51). — 

"On  one  series  of  plats  only  grain  crops  are  grown.  .  .  .  The  crops  of  this 
series  are  corn,  oats,  and  wheat.  The  same  crops  have  been  grown  in  rotation  in  con- 
nection with  clover  and  timothy  on  an  adjacent  series.  The  crops  on  both  series 
have  been  grown  without  any  manure  or  fertilizers  and  fullj"^  harvested  and  removed 
in  every  instance.  The  yields  of  corn  on  the  two  series  for  1893,  and  the  average 
yields  for  the  last  6  years,  are  as  follows:" 

Yield  per  acre  from  7-otative  and  successive  cropping. 


Crops  grown  in  rotation. 
Grain  crops  only  grown. 
Gain  from  rotation 


1893.       ^^-erage, 
'  6  years. 


BusheU.  I  BusheU. 

22.2    ■         31.99 

15.1  27.46 

7.1  4.53 


The  yields  of  another  series  of  plats  on  which  wheat  and  corn  alter- 
nated, with  and  without  fertilizers,  are  tabulated. 

Be.sidual  effect  of  stable  manure  (pp.  49,  50). — On  land  which  has  been 
in  com  continuously  since  1879  fresh  stable  manure  was  applied  in 

1883  and  1884,  the  total  quantity  being  about  50  tons  per  acre.     Since 

1884  no  manure  has  been  applied.  The  yields  on  the  manured  plats 
and  on  check  plats  not  manured  in  1883  and  1884  are  given  in  the  fol- 
lowing table: 

Yield  of  corn  per  acre  from  manure  applied  in  1SS3  and  18S4. 


Tear. 

Manured. 

Un- 
manured. 

Increase. 

Year. 

Manured. 

Un- 
manured. 

Increase. 

1883 

BusheU. 
56.9 
53.5 
63.7 
45.6 
7.0 
60.4 
51.2 

Bushels. 
47.5 
39.1 
42.2 
26.4 
5.5 
52.1 
38.1 

BusheU. 
9.4 
14.4 
21.5 
19.2 
1.5 
8.3 
13.1 

1890 

Bushels. 
38.6 

BusheU. 
31.6 

BusheU. 
7.0 

1884. 

1891 

1892   

37. 5     !        27. 2 
33. 1             26.  5 
16.  7     I        13.  3 

10.3 

1885 

6.6 

1886 

1893 

3.4 

Average,  11 
years  

1888 

42. 20  1        31. 78 

1889 

10.42 

. 
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Ufect  of  fertilizers  (pp.  51-53).— This  experiment  was  hegnn  in  1889. 
Winter  rye  occnpies  the  laud  during  winter  and  is  plowed  under  in 
sijring.  Light  and  heavy  applications  of  fertilizers  gave  about  the 
same  increase,  but  in  most  instances  the  use  of  fertilizers  was  not 
pro  ti  table. 

Observations  on  the  growth  of  maize  continuously  on  the  same 
land  {ConnccHcut  Htate  Sta.  Rpt.  l^!fo,2ip-  ^^<i-SOO). 

Synopsis.— ^\&\i\  in  dry  lautter  of  plats  differently  fertilized;  imnlyses  of  kernels, 
cobs  and  stover  grown  with  different  manures  and  fertilizers;  ,i;aiu  or  loss  of 
iertiliziug  ingredients  in  the  soil  by  4  years  of  manuring  and  cropping  with  corn  ; 
determination  of  the  amounts  of  nitrogen  in  the  experimental  plats;  and  notes 
on  the  Dumas,  Kjeldahl,  and  Jodlbauer-Kjeldahl  methods  of  determining  nitro- 
gen. Thirteen  and  one  half  cords  of  hog  manure  per  acre  gave  slightly  larger 
crops  than  10  cords  of  cow  manure.  The  dry  matter  of  the  kernels  grown  on 
unfertilized  laud  contained  a  smaller  percentage  of  albuminoids,  fat,  and  ash, 
lint  a  larger  ])roportion  of  fiber  and  nitrogen-free  extract  than  the  grain  grown 
on  highly  fertilized  soil. 

A  continuation  of  the  work  described  in  the  Annual  Keport  of  the 
station  for  1892  (E.  S.  K.,  4,  p.  90r)).  in  1890, 1891,  1892,  and  1893  plat 
A  was  fertilized  with  cow  manure  at  the  rate  of  10  cords  per  acre,  i)lat 
P>  with  13A  cords  of  hog  manure  per  acre,  plat  C  with  1,700  lbs.  of 
chemical  fertilizers  per  acre,  and  plat  T>  was  unfertilized  since  1888  and 
1889,  in  which  years  all  the  plats  received  an  application  of  commercial 
fertilizers.  The  yields  per  acre  of  dry  matter  in  1893  on  plats  differ- 
ently fertilized  were  as  follows: 

Yield  per  acre  of  dry  matter  hi  corn  crop. 


Cow 
mauure. 

Hog 
manure. 

Chemical 
fertilizer.s. 

No 
fertilizer. 

Pounds. 
■2.  223.  0 

428.  7 
2,  025. :) 

Pounds. 

2,171.8 

400.  ;i 

2,  441.  4 

Pounds. 

1.537.9 

308.  5 

2,011.8 

Pounds. 
748.5 

(•„l,s                                                                     

149.0 

1,37!).  6 

Xotal                           

5, 277.  0 

5,  out.  5 

3,  858. 2 

2,  277. 1 

The  relative  yields  of  dry  matter  for  4  years,  the  yiehl  of  the  i)lat  fer- 
tilized with  cow  manure  being  tak<'n  as  100,  were  as  follows: 


Relatire  yields  of  dry  matter  in  corn  crop  uifl'cnntly  frrlili:ed /or  4  yearn. 


Cow 
manure. 

Hog 
manure. 

Cliemical 
fertilizers . 

No 
fertilizer. 

1890                    

100 

1(10 
100 
1(10 

104.7 

89.5 

73.5 

XH91                 

92.  9                82.  0 
114.0                 98.3 
95. 1                 73.  2 

65.9 

1892           

48.9 

1893                                          

43.1 

lOll 

102.2  -               80.0 

60.1 

As  the  average  of  4  years,  hog  manure  gave  results  slightly  better 
than  cow  manure,  chemical  fertilizers  nearly  seven  eighths  as  much,  and 
the  unfertilized  plat  only  three  fifths  as  much  as  the  plat  manured  with 
cow  mauure. 
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Takings  the  averag-e  composition  of  tlie  crop  for  4  years,  tlie  dry  mat- 
ter of  the  kernels  grown  on  the  unfertilized  plat  contained  a  smaller 
percentage  of  all)nndnoids,  fat,  and  ash,  but  a  higher  percentage  of  fiber 
and  nitrogen-free  extract,  than  the  grain  grown  with  the  aid  of  cow 
manure,  a  deficiency  of  fertilizing  materials  having  affected  the  quality 
as  well  as  the  quantity  of  the  crop. 

The  following  table  sliows  the  difference  in  the  amounts  of  nitrogen, 
phosphoric  acid,  and  i)otash  supplied  in  manures  and  removed  in  the 
crops,  the  plus  sign  indicating  that  the  manures  supplied  more  than 
the  crop.s  removed  and  the  minus  sign  that  the  manures  afforded  less 
fertilizing  material  than  the  crops  removed: 

Enrivhmeni  or  improvement  of  soil  hij  6  years'  manitrin(/  and  cropping  of  corn. 


Cow  manure. 


Nitrogen. 


'  Pounds. 

After  5  years'  cropping -|-494.  5 

Applied"  in  1893 286.  3 

Taken  nil'  in  crop  of  1893 

Exces.s   (-(-)   or  deflciencj-    ( — )  after  6 
year.s'  cropping 


+  70G. 


Pho.s- 
phoric 
acid. 


Pounds. 

-t-447.0 

'     136. 4 

al.6 

-1-561. 8 


Potash. 


Poiinds. 

+440.4 

204.5 

74.4 

-1-570. 5 


Hog  manure. 


Nitrogen. 


Phos- 
phoric 
acid. 


Pota.'^h. 


Pounds.  Pounds. 

+  855.0  +1,766.4 

419.9  586.5 

61.7  22.9 


+1, 207. 8 


+2, 330. 0 


Pounds. 
+  43. 4 
72.4 
47.3 

+  68.5 


Fertilizer  chemicals. 


Nitrogen. 


Phos- 
phoi'ic 
acid. 


Potash. 


No  fertilizer. 


I     Phos- 

Nitrogen.'    phoric 

i     acid. 


Potash. 


After  5  years'  cropping 

Applied  in  1893 

Taken  off  in  crop  of  1893 

Excess   (-1  )  or  deticieney  (— )  after  6 
years'  cropping 


Pounds. 

+  184.1 
172.0 


Pounds. 

+  536.7 

162.0 

15.4 


+300.9       +683.3 


Pounds. 

+95.9 

69.0 

35.5 

+  129.4 


Pounds. 

—227. 1 

00.0 

29.8 


Pounds. 

+82.5 
00.0 
8.9 


-256.9  I       H  73.6 


Pounds. 

—29. 3 

UO.O 

10.7 

—40.0 


Analyses  of  samples  of  soil  taken  October  6, 1891,  give  the  amount  of 
nitrogen  in  the  plats  variously  fertilized  in  the  two  preceding  seasons: 

Nitrogen  per  acre  in  plats  differently  fertilized. 


Cow 
manure. 

Hog 
manure. 

Chemical 
fertilizers. 

No  fertili- 
zer. 

Pounds. 
3. 620 

877 
480 
237 

Pounds. 
3, 726 
1. 831 
808 

Pounds. 
3.458 
1,403 
394 

Pounds. 
2,939 

Subsoil   8  to  16  in                                                     

714 

Subsoil,  16  to  24  in 

285 

Subsoil,  24  to  32  in 

The  Dumas,  Kjeldahl,  and  Jodlbauer-Kjeldahl  methods  of  determin- 
ing nitrogen  were  comj^ared,  and  the  agreement  of  results  was  entirely 
satisfactory  to  the  chemist. 

Experiments  on  meadows  made  at  the  Pumpherston  (Scotland) 
Experiment  Station,  A.  P.  Aitken  {Trati.^.  Highhind  and  AfjI.  ^Soc. 
Scotland,  1894,  pp.  385-409).— Seed  of  a  mixture  of  grasses  and  clovers 
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was  sown  ill  1887  on  land  which  in  that  year  and  in  the  preceding  year 
had  not  been  fertilized.  Beginning  with  1888,  fertilizers  were  annually 
applied  to  some  of  the  plats  in  such  quantities  as  to  supply  30  lbs. 
per  acre  of  phosphoric  acid,  potash,  and  nitrogen,  either  alone  or  in 
combination. 

It  was  not  until  the  fourth  season  that  the  full  effect  of  the  manures 
upon  the  botanical  composition  of  the  meadow  was  fully  apparent,  and 
the  conclusions  regarding  the  effect  of  manure  are  drawn  largely  from 
the  average  results  of  the  fourth,  fifth,  and  sixth  years  of  the  experi- 
ment. Perennial  rye  grass  in  these  years  constituted  but  a  small  pro 
portion  of  the  plants,  and  the  action  of  special  manures  on  this  spe- 
cies was  not  notable.  Orchard  grass,  more  abundant  than  any  other 
plant,  required  for  vigorous  growth  a  liberal  supply  of  nitrogen,  potash, 
and  phosphoric  acid,  its  most  imi)erative  need  being  for  i)hosphoric 
acid,  especially  in  the  form  of  soluble  phosphate.  Apparently  com- 
bined sulphuric  acid  was  favorable  to  its  growth.  Timothy  was  most 
responsive  to  nitrogen  and  then  to  potash,  the  want  of  phosphoric 
acid  being  less  felt  than  that  of  the  other  two  constituents.  Dog's-tail 
grass  flourished  best  on  the  poorest  plats,  and  it  grew  relatively  well 
on  those  well  supplied  with  insoluble  phosphates.  Its  shallow  root 
system  probably  enabled  it  to  utilize  these  to  a  greater  extent  than  more 
deeply  rooted  grasses  were  able  to  do.  In  wet  seasons  it  was  relatively 
abundant,  but  the  proportion  of  dog's-tail  grass  to  orchard  grass 
decreased  very  largely  in  hot  and  dry  summers.  Eough-stalked 
meadow  grass  and  Kentucky  blue  grass  did  not  seem  to  feel  the  want 
of  nitrogen  so  much  as  most  grasses;  the  latter  developed  a  deeper 
root  system  than  the  former.  The  fescue  grasses  showed  no  special 
preference  for  any  one  fertilizing  constituent.  With  their  deep  root 
system  they  were  less  dependent  than  most  grasses  on  top  dressings 
and  were  able  to  endure  in  a  noteworthy  manner  the  long  continued 
drought  of  1893. 

After  a  few  years  the  only  clover  growing  on  the  plats  was  white 
clover.  This  clover  was  at  its  best  when  potash  was  applied,  and  failed 
when  potash  was  wanting.  When  insoluble  nitrogenous  manures  were 
applied  white  clover  was  thrifty,  but  when  soluble  forms  of  nitrogen 
were  used  the  plats  were  deficient  in  clover.  This  plant  showed  no 
special  preference  for  any  one  form  of  phosphoric  acid  excejit  Thomas 
slag,  the  favorable  effect  of  which  was  x>robably  due  to  its  content  of 
lime. 

Experiments  -with  oats,  W.  C.  Latta  {Indiana  Sta.  Bui.  50,  pp. 
53-55). — Of  7  varieties  grown  from  1  to  7  years.  White  Bonanza  gave 
the  largest  average  yield. 

In  an  experiment  on  thickness  of  seeding  4,  5,  6,  7,  8,  9,  10,  11,  and 
12  pecks  of  seed  per  acre  were  used;  8  pecks  gave  the  highest  average 
yield  for  8  years,  but  10  pecks  is  recommended  when  oats  are  sown 
among  cornstalks. 
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The   economical   manuring   of  the  turnip  crop,  A,  P.  Aitken 

{Trans.  Highland  and  Ayl.  Soe.  Scotland,  1894,  lyp.  435-447). — Thi? 
experiment  was  conducted  ou  a  number  of  Scottish  farms  iu  1803. 
Equal  values  of  the  different  combinations  of  fertilizers  were  applied 
to  each  plat.  Superphosphate  was  more  effective  than  Thomas  slag, 
and  the  latter  gave  better  results  than  fine-ground  bone.  A  combi- 
nation of  superphosphate  and  slag  was  more  effective  than  any  single 
phosphatic  fertilizer.  jSTo  advantage  resulted  from  the  use  of  more  than 
1  cwt.  of  nitrate  of  soda  i)er  atre.  In  1893,  in  which  the  first  two 
months  of  the  growing  season  were  very  dry  and  the  remainder  of  the 
season  very  wet,  sulphate  of  ammonia  proved  superior  to  nitrate  of 
soda.  The  author  recommends  for  turnips  a  mixture  of  these  two  nitrog- 
enous fertilizers  in  combination  with  a  mixed  phosj)hatic  fertilizer. 

The  ripening  of  wheat,  K.  Passerini  {Staz.  Sper.  Agr.  ItaL,  26 
{1S94),  Xo.  ;J,  pp.  138-150).  —The  author  conducted  this  investigation  in 
1893  on  two  varieties  of  wheat.  Daily  determinations  of  the  weight 
of  100  grains,  and  of  the  organic  matter,  water,  and  ash  contained  in 
the  same,  were  made  from  June  9  to  July  8,  inclusive. 

The  weight  of  100  grains  increased  quite  regularly  until  June  21-22,  at 
which  time  the  grains  had  assumed  the  color  denoting  ripeness.  After 
this  time  there  was  a  gradual  diminution  in  the  weight  of  the  seed. 
The  dry  matter  in  the  grain  reached  its  maximum  weight  2  to  1  days  after 
the  seed  reached  the  maximum  weight,  then  it  decreased  slightly. 

The  composition  of  the  grain  at  different  dates  showed  that  a  notable 
decrease  in  the  percentage  of  water  followed  close  upon  a  rise  of  sev- 
eral degrees  in  the  temperature  of  the  air. 

With  one  variety  the  best  date  for  cutting  was  found  to  be  June 
19-23,  at  which  time  the  heads  .showed  no  trace  of  green  color,  while 
the  seed  were  still  turgid  and  moist.  This  yield  was  decreased  by  7  i^er 
cent  when  tlie  harvesting  was  done  June  30  to  July  7.  With  the  other 
variety  the  loss  from  harvesting  late  was  14  per  cent.  The  conclusion 
drawn  is  that  wheat  should  be  barvested  when  the  ears  are  yellow,  but 
before  the  straw  has  lost  the  green  color. 

Rational  selection  of  wheat  for  seed,  H.  L.  Bolley  {Worth 
Dakota  Sta.  Bui.  13,  pp.  4-2(i,  figs.  8). — A  general  discussion  of  wheat- 
growing  in  North  Dakota  and  of  selection  of  seed  wheat.  The  per- 
centage of  germination  and  the  yield  of  wheat  from  normal  seed  and 
from  seed  frosted,  winter  bleached,  immature,  and  heated  in  the  bin 
are  tabulated.  The  yield  from  normal  seed  was  much  larger  than  that 
from  seed  injured  in  any  Avay.  For  examj)le,  in  one  instance  the  crop 
from  seed  frosted  before  maturity,  was  to  the  crop  from  normal  seed, 
as  113:194.9.  Normal  seed  and  injured  seed  gave  practically  the  same 
weights  for  the  same  volume  of  grain.  Smutted  wheat,  however, 
weighed  slightly  less  for  a  given  volume  than  sound  wheat.  The  author 
recommends  the  selection,  by  means  of  a  fanning  mill,  of  large  j,^rains  for 
seed. 
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Field  experiments  at  Grignon,  France,  from  1890  to  1893,  J. 

DuroNT  {Ann.  Agron.,  20  (/'S'Vi),  ^o.  .V,  j>i).  Vi7-lt>ii ;  X<>.  o,  pp.  220- 
247). — The  very  favorable  residual  efiect  of  stable  iiiaiinre  is  empha- 
sized by  the  results  of  these  experiments,  Neither  direct  ap])lications 
of  stable  nuinure  nor  of  nitrate  of  soda  gave  yields  of  wheat  equal  to 
those  secured  where  stable  manure  had  been  applied  to  preceding  crops. 

Soluble  phosphates  were  especially  favorable  to  the  growth  of  wheat 
on  exhausted  soil.  However,  they  exercised  no  such  advantageous 
influence  on  oats,  probably,  the  author  suggests,  because  oats  with  a 
stronger  feeding  power  were  able  to  utilize  dilticultly  soluble  phos- 
I)hates  in  the  soil  and  could  thus  dispense  with  applications  of  soluble 
phospliates  which  on  exhausted  soil  were  necessary  for  wheat. 

Soluble  phosphates  were  not  specially  beneficial  to  clover,  the  growth 
of  which  was  chiefly  dependent  on  the  amount  of  organic  matter  accu- 
mulated in  the  soil  as  the  result  of  previous  applications  of  stable 
manure. 

In  the  rotation  adopted  at  the  station  clover  was  sown  with  oats,  and 
succeeded  best  when  sown  with  the  early  varieties.  Experiments  in 
manuring  hemp  were  conducted,  but  this  croj)  did  not  succeed. 

Even  in  the  fourth  year,  after  the  sod  of  a  temporary  meadow  was 
jdowed  under,  there  was  apparently  an  injurious  effect  on  the  wheat 
crop,  but  none  on  the  oat  crop.  A  drought  oc(;urring  in  April  and 
May  injured  the  crop  of  oats  more  than  the  crop  of  wheat,  due  doubt- 
less to  the  fact  that  the  roots  of  wheat  penetrated  the  soil  to  a  depth 
of  70  in.,  while  the  roots  of  oats  reached  to  only  44  in. 

The  lodging  of  oats  was  less  injurious  than  the  lodging  of  wheat 
occurring  at  the  same  time. 

Pollination  of  cereals,  A.  N.  M'Alpine  (Trans.  Hlf/liland  and  JgJ.  Soc.  Scotland, 
1S94,  j>p.  Lll-170,  pis.  ].:!). — This  is  an  illustrated  article  on  the  improvemeut  of  cereals 
Ijy  selection  and  crossing.  Rimpau's,  Carter's.  Maund's,  and  Raynbird's  results  are 
briefly  noticed,  and  the  methods  and  results  of  the  work  of  Messrs.  Garton  in  cross- 
ing varieties  of  wheat,  barley,  and  oats  ;vrc  detailed  at  length. 

Investigations  concerning  the  root  gro^vth  of  agricultural  plants  in  its  phys- 
iological and  cultural  relations,  II,  C.  Khaus  {FovHch.  (leh.  afjr.  I'hijx.,  :?7  ( /S94), 
No.  1  and  2,  pp.  r,r,-l03). 

Pastel,  or  w^oad  (Isatis  tinctoria)  as  a  forage  plant,  P2.  Schribaux  (Froij.  Agr. 
et  Fit., 11  (ISDi),  No.  23,  pp.  ii01-004).—A  record  of  pot  experiments  made  in  1893-M4 
in  growing  pastel  on  difl'erent  soils,  an<l  a  popular  discussion  of  the  plant. 

Experiments  ■with  varieties  of  potatoes  at  Sobieszyn,  Russia,  in  1893,  A. 
Semi'otowski  (I)cnl.  landw.  I're-sse,  21  {1SU4).  No.  54,  2)p.  .><?.?,  534). — Yield  and  starch 
content  of  11  varieties. 

Second-crop  potatoes,  W.  F.  Massev  (Iiiiral  Xew  Yorker,  lS:i4,  •Tnhf  14, p.  440). 

The  future  of  the  American  sugar  industry,  W.  C.  Fitzsimmons  (Irrhjaiion  Aye, 
6  {1S94),  Xo  II,  pp.  204- J5i;,  map  1). — A  popular  article  on  sugar-beet  raising  in  the 
Unitcil  States,  with  a  map  shi>wing  the  ])rolita))le  regions. 

Experiments  in  gro'wing  tobacco  with  different  fertilizers  in  1892  and  1893, 
S.  W.  JoUNsox  {Connecticut  State  Sta.  Rpt.  l.'^93,  pp.  112-144).— Th\s  is  a  reprint  from 
part  II  of  the  Annual  Report  of  the  atatiou  for  1893  (E.  S.  R.,  5,  pp.  863,  8(55). 
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The  wood  vetch  (Vicia  diunentorum),  (Deiit.  landw.  Presse,  21  {1894),  No.  50, p. 
501). — lliit'l"  notes  (111  its  growth,  with  illustration,  and  on  its  chemical  composition. 

Experiments  with  varieties  of  winter  wlieat  in  Russian  Poland,  A.  Skmpo- 
TOWSKi(Z>('«/.  landw.  rr€sse,3l  {l.sUi),Xo.  47,  j).  4r,7). 
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Tomatoes,  .T.  F.  C.  DuPre  {South  Carolina  Sta.  BnJ.  16,  pp.  II). — 
Descriptive  notes  on  45  varieties  tested,  with  brief  mention  of  the  soil 
and  methods  of  culture  employed.  The  plants  were  set  3^  to  4  ft.  apart 
in  4-ft.  rows,  in  a  sandy  loam  well  mixed  with  compost.  Early  Ruby, 
Chemin,  and  Hathoway  Excelsior  are  recoinmended  as  early  varieties, 
and  for  a  general  crop  Matchless,  Mitchell  Xew,  Stone,  Eed  Cross, 
Dwarf  Champion,  Golden  Sunrise,  and  Acme. 

The  boll,  or  corn,  worm  {Heliothis  armigem)  destroyed  one  fourth  of 
the  early  crop.  Burying-  the  infected  fruit  is  advised  for  this  and  the 
black  rot. 

Tabulated  data  are  given  for  30  varities. 

Investigations  of  California  olives  and  olive  oils,  A.  P.  Hayne 
{California  Sta.  Bui.  101, pp.  16,fi(j.  1). 

Synopsis. — Researches  into  the  olive  and  olive-oil  indnstry  in  California,  chietly  the 
latter  phase  being  examined.  The  maturity  and  the  time  for  the  picking  of 
olives  were  looked  into,  and  various  machines  for  obtaining  the  oil  were  tested. 
The  methods  employed  are  detailed,  and  tables  given  showing  the  results  of  the 
analyses  of  29  varieties  represented  by  many  samples. 

Results  of  preliminary  investigations  as  to  the  best  varieties  of  olives 
to  be  grown  in  California  for  pickling  and  oil.  Sixty-seven  ^>amples  of 
olives  were  received  from  10  different  regions,  10  of  them  being  in  suffi- 
cient quantity  for  making  oil. 

Polymorpha,  averaging  13  olives  to  100  gm.  and  83  per  cent  of  flesh, 
is  recommended  as  a  good  variety  to  pickle. 

It  is  advised  that  the  olives  for  oil  be  gathered  when  thej'  are  red, 
without  waiting  for  them  to  become  black,  as  is  usually  the  custom,  for 
the  oil  from  the  black,  overripe  fruit  has  a  ''greasy''  or  "lardy"  taste, 
is  more  apt  to  "cloud"  and  deposit  a  sediment,  and  solidifies  at  45°, 
while  the  oil  of  the  others  remains  clear  and  fluid  down  to  35°.  Oil 
from  olives  grown  on  gravelly,  light,  well-drained  soils,  as  on  hillsides, 
proved  superior  to  that  of  olives  from  rich  bottom  lands. 

It  was  found  that  olives  should  be  made  use  of  soon  after  being 
gathered,  as  they  undoubtedly  deteriorate  in  storage,  and  if  olives  are 
caught  by  frost  they  should  be  picked  and  crushed  for  oil  witbin  3 
days,  as  otherwise  the  decomposing  tissue  greatly  injures  the  flavor  of 
the  oil. 

For  crushing  the  olives,  preparatory  to  pressing  out  the  oil,  two 
machines  were  imported  from  Spain,  a  "pitter"  and  a  "crusher,"  but 
they  proved  unsatisfactory  and  a  small  fruit-juice  press  was  used,  con- 
sisting of  an  endless,  tapering  screw  inclosed  in  a  conical  sleeve.    In 
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pressing  the  mass  of  pulp,  pits,  skius,  oil,  and  water  was  divided  into 
251b.  packages  and  wrapped  in  sail  dotli,  wliieh  was  found  clieaper- 
and  preferable  to  tlie  grass  mats  used  in  Europe.  The  mingled  oil  and 
water  from  the  pressing  were  separated  by  an  apparatus  devised  at  the 
station,  being  allowed  to  flow  into  a  tank  about  4  ft.  liigh  and  2  ft.  in 
diameter.  The  inlet  was  near  the  bottom,  and  just  below  it  a  series 
of  jets  of  water  washed  impurities  out  of  the  oil,  which  rose  to  the  top 
and  was  drawn  ott'  by  a  stopcock,  the  height  of  the  water  being  regu- 
lated by  another  stopcock  and  an  escape  pipe.  The  oil  was  cLarified  by 
filtration,  experiments  being  made  with  cotton  batting,  glass  wool, 
asbestos,  and  filter  paper.  Only  the  last  was  found  to  be  adai)ted, 
and  frequently  two  flltrations  were  necessary. 

The  same  variety  was  found  to  vary  in  different  localities  in  regard 
to  the  proportion  of  flesh  and  percentage  of  oil,  and  tables  are  given 
showing  the  analyses.  Rubra  varied  the  most  in  amount  of  oil,  there 
being  over  20  per  cent  difference  between  the  maximum  and  minimum 
found. 

Mission,  Manzanillo,  and  Nevadillo  Blanco  are  recommended  as  oil 
producers,  and  Redding  Picholine  is  considered  unworthy  of  the  place  it 
has  in  the  plantations,  as  its  fruit  is  small  and  "greasy"  aiul  possesses 
large  i^its. 

The  investigations  are  to  be  continued  another  year. 

Vegetables  and  fruits  in  1893,  F.  H.  Burnette,  G.  Watson,  and  W.  C.  Stcbbs 
(LoitinUuia  Stan.  Bui.  27  {2d  ser.),  2>P-  876-956). — Results  of  the  year  at  tlie  Baton 
Rouge,  CalhoTiii,  and  Audubon  Park  Stations.  Notes  are  given  on  tLe  yields  and  cul- 
tivation, and  particularly  of  the  fertilizing  where  done.  There  were  tested  several 
varieties  each  of  asparagus,  bush  beans,  pole  beans,  beets,  cabbage,  celery,  corn, 
cucumbers,  endive,  eggplants,  leek,  lettuce,  mustard,  muskmelons,  watermelons, 
onions,  parsley,  peas,  peppers,  Irish  potatoes,  radishes,  squashes,  tomatoes,  turnips, 
apples,  tigs,  grapes,  oranges,  peaches,  peas,  persimmons,  plums,  quinces,  strawber- 
ries, blackberries,  dewberries,  goumi,  gooseberries,  raspberries,  and  wineberries. 

Fruits  and  vegetables  in  1892,  G.  C.  Butz  {Pennsijlvania  Sta.  llpt.  1SD2,  pp. 
107-12P,  Jifjs.  ,'y.) — Orchard  fruits  (pp.  107-115). — Descriptive  and  illustrated  uotes  ou 
7  recent  varieties  of  apples  aiul  3  of  pears,  with  brief  notes  on  the  productiveness 
of  23  other  varieties  of  pears,  and  mention  of  an  unsatisfactory  plum  crop,  in  which 
the  fruit  dropped  from  some  undetermined  cause. 

Small  fruitn  (pp.  llli-12i). — Notes  and  tabulated  data  for  23  varieties  of  strawber- 
ries, Greenville,  Crescent,  Shuster  Gem,  and  Van  Deman  giving  the  highest  yields  ; 
and  for  13  varieties  of  blackberries,  Eldorado,  Early  Cluster-,  and  Early  Harvest  pro- 
ducing the  largest  crops.  No  raspberries  were  fruited,  but  brief  notes  are  given  on 
4  varieties  of  gooseberries  and  2  of  grapes. 

Vcgvtahles  (pp.  122-129). — Notes  and  tabulated  data  for  4  varieties  of  asparagus,  18 
of  beans,  13  of  sweet  corn,  14  of  peas,  and  23  of  tomatoes.  The  "Chinese  potato" 
{Dioncorea  hatatas)  is  being  tested,  and  has  produced  a  fair  crop  of  tubers. 

Electroculture  {Ln  Culture  Eleririque),  C.  Crepeaux  (Paris:  J.  Micheles). — Vari- 
ous methods  of  application  of  electricity  during  the  germination  and  growth  of 
plants. 

Manuring  asparagus,  E.  Likuke  (Prak.  Jiatf/eber  im  Ohst-  uud  Gartcnhau,  1S93, 
Nox.  39,  40,  41;  ahn.  in  Centbl.  ai/r.  ('hem.,  23,  No.  6,  p.  SSO). — Analyses  of  aspara- 
gus, and  calculations  as  to  the  i)roper  fertilizers  to  apply. 
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Garden  manuring  in  connection  -with  tomatoes,  Tj.  Grandeau  (Jimr.  Jr/r. 
Prat.,  oS  (1S04),  Xo.  26,  pp.  917,  OlS). — Notes  on  the  author's  experiments  ou  the 
soil  of  his  own  garden,  chiefly  with  liquid  manures. 

The  manuring  of  fruit  trees  (  Wiener  ill.  Gart.  Ztr/.,  ID  {1S94),  Xu.5,  pp.  ISO-WG).— 
General  remarks  on  the  principles  and  practice,  and  experiments  with  various  pro- 
portions of  sodium  nitrate,  kainit,  and  Thomas  slag,  a  mixture  containing  a  little 
more  of  the  latter  two  than  of  the  iirst,  giving  best  results. 

Treatment  of  overladen  fruit  trees  (  Wiener  ill.  Gart.  Ztr/.,  ID  {1SD4),  No.  1,  pp. 
20-22). — Remarks  on  tlie  ]»r()per  pruning,  cultivation,  and  fertilizing  of  several 
orchard  fruits. 

Pacific  coast  seedling  fruits,  C.  H.  Shinn  (Gard.  and  Forest,  7  {1S94),  })p.  242, 
243). — A  brief  article  ou  fruits  that  are  being  originated  on  the  Pacific  coast,  and 
many  of  which  seem  comuiendable. 

The  biology  and  cultivation  of  the  fig  (  Wiener  ill..  Gart.  Ztg.,  ID  (1S94),  No.  3, 
pp.  93-97). — A  general  and  popular  article  on  the  origin,  culture,  fruiting,  and  varie- 
ties of  figs. 

FIo"wering  and  fertilization  of  the  native  plum,  E.  S.  Goff  (Gard.  and  Forest,  7 
{1S94),  pp.  2GJ,  2i')3). — Results  of  cxpcriuieut  witli  22  varieties.  The  frequent  steril- 
ity was  found  to  be  due  to  imperfect  pistils.  The  i)ercentage  varies,  and  in  Wiscon- 
sin the  abortive  pistils  are  thought  to  l)e  produced  by  the  severe  climate. 

Devices  for  protecting  strawberries  from  soil  injury  {Dent,  landw.  Presse,  21 
{lii94),  p,  ^cS"").— Notes  ou  })laciug  various  shielding  disks  of  metal,  wood,  and  paste- 
board beneath  the  ripening  fruit. 

Green  manuring  for  grapes,  E.  Chuard  {Chron.  Aejr.  Cant.  Vaud.,  7  {1S94),  No. 
11,  pp.  292-294). — A  short  popular  article  on  the  subject,  giviug  the  requirements  of 
the  vine  and  the  advisability  of  supplementing  other  fertilizers  with  green  manures, 
clover  and  lupine  being  recommended. 

Influence  of  different  systems  of  pruning  on  the  quantity  and  quality  of 
grapes  and  on  the  composition  of  must,  A.  Saxsoxe  {Staz.  Sper.  Agr.  Itah,  26 
(1894),  No.  4,  pp.  3S9-399). 

Bulbous  plants  in  North  Carolina,  W.  F.  Massey  {Gard.  and  Forest,  7  (1894), 
p   27 S). 

Food  requirements  of  the  chrysanthemum,  ,T.  .1.  Willis  {Gard.  Chron.,  25 
(1394),  No.  391,  p.  77S). — Average  of  analyses  by  A.  B.  Griffiths  is  given  and  used  as 
a  basis  for  calculating  fertilizer  requirements. 
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The  introduction  of  hardy,  useful,  and  ornamental  trees,  J.  B. 

Webster  [Trans.  Highland  and  A (jl.  Soc.  Scotland,  1894,  j)}).  319-332).— 
The  author  gives  the  results  of  his  extended  observations  ou  the  suita- 
bility of  various  conifers  for  forest  and  nursery  planting,  together  with 
suggestions  as  to  most  favorable  soils  and  methods  of  handling,  as  well 
as  notes  of  historical  and  botanical  interest  on  many  of  the  species. 
He  reports  favorably  on  32  species  as  follows :  Abies  halsamea,  A.  nohiUs, 
A.  tvebbiana,  A.  nordmanniana,  A.  cephalonica,  A.  lasiocarjm,  A.  pinsapo, 
A.  sibirica,  Pseudofsiiga  douglasii,  Tsuga  mertensiana,  Picea  oricnfalis, 
P.  nigra,  Pinus  insignis,  P.  ponderosa,  P.  pinaster,  P.  excelsa,  P.  parvi- 
jiora,  Sequoia  sempervirens,  S.  gigantea,  Cupressus  macrocarpa,  C.  latv- 
soniana,  G.  nootJcatensis,  C.  thyoidesy  Thuya  gigantea,  Cryptomeria  japon- 
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tea,    Cedrus  atlantica,  Juniper  us  drupdcca,  J.  chincnuis,   (Jcphalotaxus 
dnqyacea,  C.  fortunei,  and  G.  pedunculata. 

The  effect  of  clearing  away  the  dead  wood  in  a  forest,  F.  ]5Ari;K  (Forslw. 
CctithL,  IC  {IS'.ii),  So.  t;,  2>P-  ^77-2i)4). 

The  effect  of  inundation  on  the  forests  of  Bohemia,  F.  Bauku  {Forstw.  Ccnthl., 
II ■>  (1S!>I),  Xo.  i:,  pp.  :?Dl-..'99). 

Effect  of  sun  and  frost  cracks  on  the  oak,  II.  IIaktk;  ( /'o/.W.  luitnnr.  ZtacJir.,  3 
{1S94),  Xo.  0,  pp.  235-260). — A  gcnoial  discussion  of  their  oiij^iu,  and  ct't'ect  on  tho 
timber. 

The  tallow  wood  (Eucalyptus  microcorys),  .1.  H.  Maiden  {Ayr.  Gaz.  X.  S.  W., 
5  {1S94),  Xo.  '>,  pp.  2S0-2:)7,  fuj.  1). — Xotes  on  its  oil  and  i?iim,  and  a  discussion  of  its 
timber  value  and  of  its  distribution  in  Australia. 

Two  new  willow  hybrids,  E.  F.  Linton  {Jour,  of  Jiotaii/i,  nritiah,  .7?  [ISni),  p. 
201). — Descriptive  notes  on  a  hybrid  between  ^ullx  naprea  and  S.  mii)\si)iitr8,  and  on 
iSalix  cerniia,  a  hybrid  or  new  species. 


WEEDS. 

The  Russian  thistle,  L.  H.  Dewey  {U.  8.  T)ept.  Agr.,  Division  of 
Botaiii/.,  Hid.  ir,^  pp.  .l'H,  jjIs.  3,  maps  2). —  This  bulletiu  gives  the  history 
of  the  Eussiaii  thistle  {Salsola  kali  fraf/us)  as  a  weed  in  the  United 
States,  with  an  account  of  the  means  aviiihible  tor  its  eradication,  and  is 
sni)plenientary  to  Fanners'  ijuHetin  10  by  the  same  division  (E.  S.  R.,  4, 
p.  GOO).  Popnhir  and  technical  descriptions  are  given  of  this  weed, 
together  with  notes  on  its  origin  and  history.  The  plant  was  intro- 
duced into  this  country  in  Bouhoninie  County,  South  Dakota,  from 
Kussia.  in  1873  or  1871.  Since  that  tiniC' it  has  spread  over  35,000 
square  miles,  and  is  very  troublesome  over  25,000,  causing  serious 
losses  to  the  farmer.  It  is  distributed  by  the  plants  being  blown  about 
by  the  wind,  through  uncleaned  seeds,  and  by  the  railroads. 

Theidant  is  an  annual,  the  seed  short  lived,  and  by  concerted  action 
in  preventing  any  from  seeding  for  several  years  it  may  be  eradi- 
cated. Clean  cultivation  of  crops  and  careful  attention  to  the  waste 
places  are  the  precautions  to  be  observed.  Building  fences  and  i^lant- 
ing'  trees  are  recommended  as  means  for  the  prevention  of  its  wide 
distribution  by  rolling. 

The  text  of  the  weed  laws  of  North  and  South  Dalcota  is  given.  The 
maps  of  distribution  show  that  it  is  already  found  in  7  States,  being 
most-  abundant  in  North  and  South  Dakota,  Nebraska,  Iowa,  Minne- 
sota, Wisconsin,  and  Colorado,  in  the  order  named. 

Weeds  and  weeding,  A.  N.  M' Alpine  and  11.  P.  Weight  {Trans. 
Highland  and  Agl.  Sac.  Scotland,  1891.,  pp.  1-69). —  The  authors  give  in 
popular  terms  much  valuable  information  on  weeds  and  the  means  f(n" 
destroying  them.  Various  classitications  are  given,  based  on  duration, 
habits  of  growth,  and  methods  of  multiplication.  Directions  are  given 
for  the  destruction  of  weeds  in  general,  together  with  specific  means  to 
be  adopted  against  certain  of  the  more  troublesome  species.     Detailed 
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reports  are  given  on  about  (30  of  the  more  common  weeds,  among  which 
are  many  usually  found  in  lists  of  our  worst  weeds. 

Noxious  weeds,  E.  S.  Goff  ( fi'isconsin  Sta.  Bal.  39,  pp.  3S,figs.  19). — Popular  illus- 
trated descriptive  notes,  together  witli  geueral  aud  specific  hiuts  for  their  suppres- 
siou,  are  given  by  the  author  on  the  most  troublesome  weeds  of  his  State,  as  follows : 
Canada  thistle  {Cniciis  arreusifi),  burdock  {Arctium  lappa),  oxeye  daisy  {Chrysanthe- 
mum leiicanthemnm),  snapdragon  or  toadflax  {Linaria  vnUjaris),  cocklebur  {Xanthiuni 
strumarium),  sow  thistle  {Sonvhitu  arcensis),  wild  mustard  {IJrassioa  sinapistrum), 
sonr  dock.  {Rmnex  crispns),  wild  parsnip  {I'asiinacu  satica),  sweet  clov et  {Melilotus 
alba),  and  the  Russian  thistle  {SaLiuH  kali  tratjus). 

The  acts  of  the  State  legislature  relating  to  the  destruction  of  noxious  weeds 
are  also  quoted. 

False  star  thistle  (Kentrophyllum  lanatum),  J.  II.  Maiden  {.igl.  Gaz.  N.  S. 
W.,  5  {1S94),  No.  5,  pp.  20S-300,  jUj.  1). — Description  aud  methods  of  exterminat- 
ing this  Australiau  weed. 
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Cotton-boll  rot,  J.  M.  Stedman  {Alabama  Sta.  Bui.  .55,  pp.  12, pi.  1). 

Synopsis. — The  author  describes  a  new  disease  of  cotton  due  to  a  S])ecies  of  bacillus 
which  is  ligured  aud  described.  It  is  accompanied  by  several  saprophytic 
fungi,  and  two  species  of  beetles.  The  attack  begins  within  the  bolls,  aud  is  only 
manifest  after  the  liut  aud  seed  have  decayed.  Uurniug  all  diseased  bolls  is 
the  treatment  advised. 

In  1893  the  author  had  his  attention  called  to  what  proved  to  be  a 
new  bacterial  disease  of  cotton  bolls.  Two  si)ecies  of  beetles,  or  their 
larvie,  and  several  sa]jrophytic  fungi  were  found  in  the  diseased  bolls 
which  were  never  seen  in  sound  ones.  The  author  was  led  to  make 
pure  cultures  of  the  bacteria  always  found  in  the  diseased  bolls,  aud  was 
enabled  by  inoculations  to  cause  the  disease.  He  considers  it  a  new 
species,  to  which  he  gives  the  name  Bacillus  gossypina,  characterized  as 
follows: 

"Short,  straight  bacilli,  truncate  with  slightly  rounded  corners,  1.5//  long  and 
0.75//  broad;  usually  solitary,  sometimes  in  pairs,  and  occasionally  in  chains  of 
from  3  to  4.     Stains  readily  with  the  usual  anilin  colors. 

"An  aerobic,  uouliquefying  (sliglit  liquefaction  in  old  gelatin  cultuies),  motile 
bacillus.  Forms  spores.  Grows  at  the  room  temperature  in  the  usual  culture  media, 
but  more  rapidly  at  25^  to  35°  C.  In  gelatin  tube  cultures  the  growth  in  3  days 
gives  a  milky  appearance,  which  spreads  from  the  line  of  puncture  of  the  iuoculat- 
iug  needle,  until  in  5  days  the  entire  gelatin  becomes  milky  and  assumes  a  slight 
jjreenish  color.  In  agar-agar  the  growth  on  the  surface  appears  as  a  smooth,  semi- 
transparent,  milky  layer,  while  the  development  along  the  line  of  ])uncture  of  the 
inoculating  needle  through  the  agar-agar  takes  place  as  a  cloudy,  more  or  less  even 
growth,  gradually  becoming  thinner  at  the  periphery. 

"  Inoculated  into  healthy  cotton  bolls,  a  disease  resulting  in  a  rotting  or  decaying 
of  the  seed  and  lint  is  produced  in  from  1  to  2  weeks,  which  soon  involves  the  car- 
pels, and  thus  destroys  the  entire  cotton  boll." 

The  disease  is  easily  distinguished  from  anthracnose  {Colletotrichum 
gossipii)  by  the  latter  making  its  appearance  as  small  reddish-brown 
spots,  which  enlarge  and  become  dark,  gray,  or  pink,  as  the  case  may 
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be,  and  finally  consist  of  a  i)ink  center  surrounded  by  dark  bands. 
This  new  disease  ori.iiinates  witliin  tlie  boll  and  does  not  make  itself 
manifest  until  the  contents  are  involved  and  decayed,  when  the  car- 
pels may  show  some  signs  of  decay. 

So  far  as  observed  this  new  disease  is  mostly  confined  to  the  middle 
and  top  (!rop  and  usually  numifests  itself  about  the  first  of  August.  It 
spreads  rather  evenly  over  the  field,  preferring  high  ground  to  river 
bottoms  and  sometimes  occasions  a  loss  of  35  per  cent  of  the  crop. 

The  author's  summary  is  as  follows: 

"The  cottou-boll  rot  disease  is  caused  by  a  bacterium  {liacilhis  f/ossi/pina),  which 
works  within  the  boll,  causing  its  contents  (seed  and  lint)  to  decay.  And  since  the 
bacteria  are  inside  the  tissues  it  would  be  useless  to  spray  the  plant  with  any  chem- 
icals at  present  known,  since  we  would  kill  the  plant  before  the  diseased  region 
could  be  reached. 

"  The  disease  is  multiplied  in,  and  carried  from,  one  crop  of  cotton  to  another,  and 
also  to  uuaft'ected  areas,  by  means  of  the  diseased  tissues,  with  probably  the  help  of 
the  wind  and  insects. 

"The bacteria  may  possibly  enter  the  cotton  plant  from  the  soil  through  the  roots, 
although  it  is  possible  they  may  enter  through  the  epidermis  of  the  boll;  but  more 
probably  they  are  already  in  the  seed  leaves  of  the  seed  or  enter  the  bolls  from  the 
flower. 

"All  diseased  cotton  bolls  should  be  picked  off  and  burned  just  as  soon  as  dis- 
covered, or  at  least  while  the  lint  is  being  gathered,  and  the  field  gone  over  again 
immediately  after  the  last  picking  of  the  lint. 

"Cotton  seed  coming  from  a  gin  known  to  have  ginned  cotton  from  an  aff'eiited 
district  should  not  be  planted  in  unaffected  districts." 

Puccinia  phlei-pratense,  a  nevr  species  of  grass  rust,  J.  Ericks- 
SON  and  E.  Henning  {Ztschr.  PffanzenkyanJc.,  4  {1S94),  No.  3,  pp.  140- 
142). — The  authors  describe  a  new  rust  found  on  timothy  characterized 
as  follows:  ^Ecidium  unknown,  probably  wanting;  uredosori  ^  mm. 
long,  confluent  on  leaf  sheath  and  halm,  often  forming  masses  10  mm. 
long,  yellowish  brown.  Spores  oblong-pyriform,  spinescent,  dirty  yel- 
low 18  to  27  by  15  to  19  //.  The  mj^celium  is  probably  perennial  in  the 
tissues  of  the  host,  since  freshly  formed  jmstules  have  been  noticed  as 
early  as  the  beginning  of  May.  The  i)uccinia  pustules  on  leaf  sheath 
and  halm  2  to  5  mm.  long,  or  sometimes  longer,  confluent,  narrow,  dark 
brown  to  black;  epidermis  sometimes  but  slightly  ruptured;  spores 
spindle  or  club-shaped,  sometimes  constricted  in  the  middle,  chestnut 
brown,  rounded  or  pointed,  the  points  when  i)resent  very  thick;  38  to 
52  by  14  to  IG  //.  The  puccinia  stage  is  occasionally  not  to  be  found  in 
the  vicinity  of  Stockholm. 

The  authors  report  the  finding  of  uredo  pustules  as  late  as  December 
28  and  as  early,  as  March  27,  showing  the  myceluim  must  be  perennial. 
The  i)uccinia  sori  appear  from  August  11  to  November  30,  and  germ- 
inating teleutospores  are  found  between  April  4  and  July  13.  Inocula- 
tion experiments  on  barberry,  timothy,  rye,  wheat,  oats,  barley,  and 
blue  grass  gave  negative  residts  except  in  the  case  of  timothy  and  one 
out  of  eight  on  oats. 
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In  1890  neither  puccinia  nor  nredo  phase  was  to  be  found  about  Stock- 
liobii,  while  in  18!)1  and  succeeding  years  both  were  very  abundant. 

Ustilago  tritici  folicola,  P.  Hennings  [Ztschr.  PflanzenlcranTi.,  4 
[H^Oi),  Xo.  rj,  p.  139). — The  author  describes  a  new  form  of  UsHhu/o 
tritici  collected  by  Prcjf.  Schweinfurth  on  Triticum  vnlyare.  The  heads 
are  distorted  in  a  characteristic  manner  by  the  fungus,  and  the  leaves 
and  their  sheaths  are  conspicuously  marked.  On  both  surfaces  of  the 
leaves  the  sjwre  masses  are  seen  in  long  parallel  rows,  causing  the 
leaves  to  split  something  after  the  manner  of  Ustilmjo  longissima.  Tlie 
spores  are  globular  or  oblong,  olten  irregularly  angular,  yellow  to 
olive  brown,  4.5  to  7  //  long,  4.5  to  G  /<  in  diameter,  witli  a  very  smooth 
or  slightly  punctate  epispore.  The  specimens  were  collected  March 
20,  1892,  at  Assioot,  Upper  Egypt. 

Botrytis  cinerea,  Cladosporium  herbaruni,  and  Sphaerotheca  pannosa  in 
Holland  during  1892-'93.  J.  RrrzKMA-Bos  (Ztuchr.  Pjlanzeitkrank.,  4  {1S94),  No.  3, 
pp.  144-147). 

A  disease  of  the  vine  caused  by  Botrytis  cinerea,  L.  Ravaz  {Compi.  Itend.,  118 
{1S94),  Xo.  l'3,  pp.  12S9. 1290). — Mauifested  by  irregular  spots  ou  the  leaves,  and  for 
some  time  not  determined. 

Development  of  fungi,  L.  H.  Pammel  {Gard.  and  Forest,  7  {1S94),  pp.  248,249). 

Result  of  recent  investigations  on  the  development  of  rust  fungi,  E.  Fischer 
{Uot.  Cnithl.,  59  {1894),  Xo.  1  and  J,  pp.  1-4). 

Culture  experiments  with  Puccinia  coronata,  P.  coronifera,  P.  trailii,  P. 
digraphidis,  P.  moliniae,  and  P.  festucae,  H.  Kleuahm  {Ztschr.  Pjlanzcnkranlc,  4 
{1894),  Xo.  3,  pp.  129-139). 

Entyloma  lephroideum,  a  parasitic  species  of  Ustilagineae  of  the  sugar  beet, 
L.  Traiu't  {Compt.  Rend.,  118  {1894),  Xo.  23,  pp.  1288,  1289). 

Smuts  of  wheat,  oats>  and  barley,  L.  Foster  {Montana  Sta.  Bnl.  :?,  pp  19-32). — 
Iiitbrmatiou  is  given  regarding  the  smuts  of  grain,  most  of  which  is  compiled  from 
Kansas  Bulletin  15  (E.  S.  R.,  2,  p.  638)  and  Indiana  Bulletin  35  (E.  S.  R.,  2,  p.  637). 

Hormodendron  hordei,  a  disease  of  barley,  K.  Bruiink  {Beitrage  Physiol,  u. 
Morph.  niederen  Organismen,  1894,  Xo.  4;  abs.  in  Hot.  Centbl.,  58  {1894),  Xo.  13,  pp. 
427-431. 

Olipitrichum,  a  new^  genus  of  mucedinous  fungi,  G.  F.  Atkinson  {Bot.  Gaz.,  19 
{1894),  pp.  244,245). 

Bacterial  gummosis  of  grapes,  Prillieux  and  Delacroix  {Compt.  Rend.,  118 
{1894),  Xo.  25,  pp.  1430-1433). 

Two  parasites,  Alternaria  brassicee  nigrescens  and  Tetranychus  telarius,  of 
the  melon  {Rir.  pat.  veg.,  2  {1893),  pp.  227-240;  abs.  in  Bot.  Centbl.,  59  {1894),  Xo.  1 
and  2,  pp.  47,48). 

Clubroot  of  turnips  {Jour.  Roy.  Agr.  Soc,  ser.  3,  5  {1894),  Xo.  2,  pp.  318-321).— Due 
to  lack  of  lime  in  soil. 

Some  investigations  concerning  oat  and  clover  nematodes,  J.  L.  Jensen  {Ab8. 
in  Ztschr.  Pflanzenkrank.,  4  {1894),  Xo.  3,  pp.  182-184). 

On  the  destruction  of  cuttings  and  grafts,  V.  Ma  yet  {Rev.  Tit.,  1  {1894),  Xo.25, 
pp.  601-604). — Notes  on  the  insects  and  fungi  attacking  young  shoots. 

The  treatment  of  chlorosis,  G.  Gouirand  {Rev.  Fit.,  1  {1894),  No.  25,  pp.  605-608). 

Investigations  on  the  increase  of  yield  by  the  application  of  large  quantities 
of  bisulphide  of  carbon  to  the  soil  in  combating  nematodes,  A.  Girard  {Compt. 
Rend.,  118  {1894),  p.  1078;  abs.  in  Chem.  Zfg.,  18  {1S94\  Xo.  50,  Repert.,  p.  158). 
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The  germicidal  properties  of  tannic  acid  (f'cnthl.  Ikikt.  u.  Par.,  15  {1894),  No. 
23,  pp.S9l-SUi). 

The  history  and  physiology  of  the  copper  question,  C.  MuLLEit  {Ztschr.  Pflan- 
zenkrank.,  4  {1S94),  No.  3,  pp.  142-144).— k  historical  rdsuiu^. 

Literature  of  fungus  diseases,  W.  C.  Sturgis  {Connecticut  State  Sta.  llpt.  1893, 
pp.  253-285).— \iex>Y'uit  fioni  lUilletin  118  of  the  station  (E.  S.  K.,  5,  p.  1078). 

_port  of  the  mycologist,  W.  C.  Sturgis  {Connecticut  State  Sta.  lijd.  1893,  pp. 
72-111). — This  is  a  lejdiut  from  part  ii  of  the  Auuual  Report  of  the  station  for 
1893  (E.  S.  R.,  5,  pp.  866,  877). 


ENTOMOLOGY. 
The  pear  midge,  -J.  B.  Smith  [New  Jersey  Sta.  Bui.  99,  pp.  14,  Jigs. 4). 

Synopsis. — Illustrated  description  of  the  pear  midge,  with  accounts  of  its  life  his- 
tory, distribution,  and  ravages  in  the  United  States.  Lawrence  pears  suffer  most, 
but  other  varieties  are  attacked.  Top-dressing  with  kainit  killeil  the  pup* 
while  wintering  in  the  ground. 

The  pear  midge  ( Diplosis  pyrlrora)  has  been  kllo^y]l  and  studied  iu 
Europe  for  half  a  century,  but  did  not  occur  in  the  United  States  until 
introduced  from  France  to  Connecticut  in  imported  pear  stocks  in  1877. 
The  pest  rapidly  increased,  and  by  1893  had  so  spread  as  to  be  ahso 
abundant  and  destructive  in  southern  Xew  York  and  jSTew  Jersey. 

The  adult  is  a  grayish,  long-legged  ^j  resembling  a  mosquito,  with 
its  wings  expanding  less  than  one  fifth  inch.  It  apj)ears  for  a  week  or 
10  days  just  before  the  pear  blossoms  open,  and.  piercing  the  corolla 
with  its  ovipositor,  lays  from  10  to  30  eggs  on  the  stamens.  These  hatch 
in  3  or  4  days,  and  the  larva  pass  at  once  into  the  core  of  the  embryo 
pear,  before  the  opening  flower  has  ex^wsed  them  to  the  sun.  TJie 
larva;  become  mature  in  early  June  and  drop  from  the  dwarfed, 
deformed  pears  to  the  ground,  into  which  they  burrow  an  inch  or  two, 
in  the  course  of  the  summer  spinning  oval  cocoons  in  which  they  pass 
the  winter,  emerging  in  the  spring. 

The  seeds  of  the  young  pears  are  destroyed  and  the  fruits  grow 
slowly,  acquiring  a  peculiar  knobby  appearance,  and  decay  and  drop 
fiom  the  trees  in  early  summer.  The  Lawrence  is  the  variet}'  attacked 
in  preference,  followed  by  the  Bartlett  and  other  varieties  in  the  order 
of  the  lateness  of  blossoming.  In  one  orchard  examined  not  a  single 
Lawrence  pear  escaped,  and  over  50  per  cent  of  the  Bartletts  Avere 
destroyed. 

As  it  is  obviouslj^  impossible  to  prevent  the  midges  from  laying  their 
eggs  in  the  blossoms  or  to  destroy  the  larvae  while  in  the  young  pears, 
experiments  were  made  of  top-dressing  the  soil  during  the  summer  with 
various  chemicals  in  the  hope  of  killing  the  larvte  and  pupte.  Muriate 
of  potash,  nitrate  of  soda,  and  kainit  were  applied  with  gratifying 
results,  the  former  two  killing  a  majority  of  the  insects,  while  after 
treatment  with  the  last  not  a  single  larva  or  pupa  remained  alive. 
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The  following:  recommendatious  are  made:  A  few  Lawrence  trees 
should  be  planted  as  a  i)artial  protection  for  the  other  varieties,  and 
where  possible  the  infested  pears  should  be  picked  oft"  and  destroyed. 
If  the  attack  is  general  the  soil  should  be  cultivated  and  rolled  not  later 
than  the  last  week  in  May,  and  about  the  middle  of  June  1,000  lbs,  of 
kainit  to  the  acre  should  be  applied  over  the  full  extent  of  the  ground 
covered  by  the  branches.  In  August  crimson  clover  shonld  be  sown  to 
use  up  the  surplus  potash,  and  the  crop  turned  under  deeply  early  the 
next  spring. 

Report  on  an  investigation  of  bee  diseases,  R.  Helms  {Agl.  Gaz. 
N.  8.  ir.,  5  [1804),  pt.  4,  pp.  256-306). — A  report  on  an  investigation  of 
bee  paralysis  and  depilating  disease.  The  symptoms  of  the  diseases 
are  described  and  experiments  for  prevention  and  cure  detailed.  Dis- 
infecting the  stands  and  hives  by  heat  is  advised.  In  the  case  of  bee 
paralysis  the  bees  are  purged  by  means  of  mixing  tincture  of  podophyl- 
lum with  the  honey  fed  them  (1  fluid  oz.  to  C  lbs.  of  food).  The  hives 
are  then  closed  for  several  hours,  after  which  the  bees  are  excited  by 
spraying  with  diluted  oil  of  cinnamon  and  driven  from  the  hives  into 
the  0}>en  air.  Every  tliird  or  fourth  day  thereafter  si)raying  is  to  be 
done  with  a  one  half  per  cent  solution  of  carbolic  acid.  The  depilating 
disease  is  considered  due  to  Bacillus  gaytoni.  iS'o  remedy  is  suggested. 
Both  diseases  are  probably  contagious. 

Beeswax  moths,  A.  S.  Olliff  [Agl.  Gaz.  N.  S.  W.,  5  {1894),  pt.  4, 
pp.  353-255,  pJ.  1). — Descriptions  are  given  of  the  larvse  of  Galleria 
meUonella  and  Achrcca  grisella,  feeding  on  honeycomb  and  wax  debris 
in  the  bottom  of  hives.  Cleanliness  is  advised,  taking  out  the  frames 
and  jarring  the  larvse  from  them,  and  fumigating  badly  infested  hives 
with  sulphur  or  burning  them. 

Vegetal  parasitism  among  insects,  F.  M.  Webster  {pp.  19,  />/.s.  .9, 
figs.  2;  reprint  from  Jour.  Columhvs  Horf.  Soc,  1894,  Apr.). — Original 
and  compiled  information  concerning  entomogenous  fungi,  chiefly  the 
Corclijceps  group,  and  the  Untomophthorea'.  Especial  mention  is  made 
of  Cordyceps  melolontliK  on  white  grubs  {Laehnosterna  spp.),  Isaria  spp. 
on  Haelena  dcvasfatrix  and  Nephelodes  riaJans,  Entontophfhora  spha'vo- 
sperma  on  Fhytonomus  punctatus  and  Ficrifi  rapa\iiu  outdoor  attack  of 
Empnsa  rnusca'  on  Musca  domesiica  and  Oscinis  sp.,  Empusa  pachyr- 
rhinw  on  Pachyrrhina  sp.,  E.  aidicw  on  SpiJoHoma  virginica,  E.  Jassi 
on  BiedroccphalmmoJlipes,  and  Sporotrichnm  glohidiferum  on  the  chinch 
bug  {Blissus  leucopterus).  A  classified  list  of  7  genera  and  91  species 
of  fungi  is  given,  with  the  insect  hosts,  from  all  parts  of  the  world. 

Parasitic  mimicry,  A.  Girard  {Ann.  Soc.  Ent.  France,  1894,  I, pp. 
124-128). — Certain  insect  hosts,  infested  by  parasites,  finally  assume 
forms  which  by  their  mimicry  of  other  objects  protect  the  parasites 
during  the  pupa  state.  The  larva  of  Xylophasia  rurea  when  attacked 
by  Rhogas  nigricornis  shortly  quits  the  leaves  upon  which  it  feeds  and 
attaches  itself  to  trees  near  the  ground  or  on  the  ground  itself,  where 
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it  shrivels  and  loolcs  like  a  small  snail.  Tbe  larvie  of  some  species  of 
Arctia  on  beiny' attacked  hj  Rhogas  genundaior  tix  tliemselves  to  stems 
of  grass  and  look  like  fungus-infested  caterpillars,  which  are  not  eaten 
by  birds.  Zi/g(vna  fiUpendulai  attacked  by  Rhogas  bicolor  acts  in  like 
manner.  The  protection  lies  in  that  the  larvie.  of  Zygccna  assume  this 
same  position  when  infested  by  fungi.  The  larva  of  a  species  of  Dac- 
tylopim,  when  ijarasitized  by  Leptomastix  dacti/lopii,  assumes  the  form 
of  a  dipterous  pupa,  the  Leptomastlr  thereby  escaping  many  of  its  own 
parasitic  enemies.  The  galls  produced  by  many  Dii)tera  and  Hymen- 
optera  often  bear  some  resemblance  to  fruit  and  so  are  not  eateu  by 
insectivorous  birds,  and  frugivorous  birds  are  driven  off  by  the  as- 
tringent taste  of  the  tannin  m  the  galls. 

Experiments  with  infectious  diseases  for  combating  the  chinch 
bug,  L.  Bruner  and  H.  G.  Bareer  {Nehrcu-l-a  Sta.  Bui.  34,  pj).  143- 
161,  pi.  1,  Jigs.  13,  map  1). — Results  of  the  work  done  in  1893  in  dis- 
tributing diseased  chinch  bugs  to  farmers  in  infested  parts  of  the  State. 
The  bulletin  is  partially  made  up  of  quotations  from  the  Kansas  Station 
Eeport  for  1891.  To  such  farmers  as  sent  in  healthy  bugs  for  inocula- 
tion were  returned  individuals  attacked  with  the  white  fungus  Sporo- 
trichum  globuUferum.  Shipments  were  made  to  104  d liferent  persons,  a 
large  percentage  of  them  proving  a  success  for  destroying  the  chinch 
bugs. 

The  action  of  the  fungus  is  described,  as  also  that  of  the  bacterial 
disease  Micrococcus  ijisecfornm,  and  the  gray  fungus  Empnsd  aphUJis, 
both  of  which  appeared  and  were  more  or  less  effective. 

There  are  described  and  ligured  the  following  insects  which  have 
been  mistaken  for  chinch  bugs:  False  chinch  bug  {Nysins  angustatus), 
gray  plant  bug  {Fiesma  cinerea),  large-eyed  ground  bug  {Geocoris  bnl- 
laia),  Hea-like  negro  bug  {Corymclama  pnlicaria),  clouded  weed  bug 
[Trapezonotus  7icbnlosus),  and  Emblethis  arenarius.  As  enemies  are 
mentioned  and  figured  Nabis  fusca,  Geocoris  bullata,  Tacliys  sp.,  Hip- 
podamia  convergcns,  H.  13-punctata,  and  Coccinella  0-notata. 

There  is  appended  a  list  of  the  persons  to  whom  inoculated  bugs 
were  sent,  with  the  results  in  each  case. 

Spraying,  G,  C.  Butz  [Pennsylvania  Sta.  Bpt.  1892,  pp.  130- 
133). — Notes  and  tabulated  data  on  spraying  apple  trees  for  the  codling- 
moth,  and  experiments  with  new  insecticides  and  fungicides.  Trees 
of  Fallawater  and  Ben  Davis  were  sprayed  with  London  purj^le,  1  lb. 
to  200  gals,  of  water,  and  the  gain  in  sound  apples  was  nearly  100  i>er 
cent  over  the  yield  from  trees  not  sprayed.  Antinonnin,  fostite,  and 
l)ar  oidium  were  experimented  with,  the  first  being  deemed  worthless, 
and  the  others,  which  are  fungicides,  not  being  sufficiently  tested. 

Miscellaneous  entomological  papers,  F.  AI.  Webster  {Ohio  Sta.  Bui.  51, 
■iyp.S5-143,  figs.  23). — Po])ulaT  articles,  partly  compiled,  but  also  eiiibodying  much, 
origiual  investigation,  on  the  asparagus  beetle  {Crioeerin  asparagi),  western  corn- 
root  worn  {Diahrotica  longicornis),  broad-striped  Ilea  beetle  {Sysicna  tivmata),  blister 
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heetles  {Epie<(nf(i  rittota,  E.  pennxjilvanlca,  E.  lemmscata,  I'J.  ciiierea,  and  Macrobasis 
iinicoJor),  bag,  or  basket,  worm  ( Thyrldopta-jix  ephcmcnvformis),  cabl)age  apliis 
{Aphis  hrassico'),  apple  jilaut  louse  {Aphis  mall),  Hessian  fly  {Cecidomyia  destructor), 
straw  worm  {Isosoma  iritici),  joint  worm  (/.  liardei),  chinch  bug  {Elissus  Jeiicopterus), 
wliite  gnibs  {Lachnosteriia  spp.),  com,  or  boll,  worm  {HeUothis  armigera,)  cntw(n-ms 
{Hadena  devastatrix,  H.  stipata,  and  H.  fraciiJinca).  and  the  lines  of  insecf;  immigra- 
tion. Descriptions,  life  histories,  and  remedies  are  giv^en  for  the  insects  mentioned, 
and  a  concise  summary  appended  embodying  in  compact  and  easily  available  form 
the  main  features  elaborated  previously. 

Anatomy  of  the  digestive  tube  of  Hymenoptera,  Bordas  {Compt.  Bend.,  118 
{1894),  Xo.  :?5,  pp.  1423,1425). — Technical  descriptions  of  the  alimentary  apparatus. 

Experiments  -with  pure  and  crossed  races  of  silkworms,  E.  Quajat  {Bol. 
Mensile  BachicoJt..  12  {1S94),  No.  1,  pp.  3-17). — Tabulated  data  and  discussion  of 
results  secured  in  experiments  made  in  1892  and  1893. 

The  use  of  sulphur  fumes  in  rearing  silkworms,  E.  Yersox  {Bol.  Mensile  Bach- 
icolt.,  12  {1S94),  Xo.  2,  pp.  19-23). — Report  of  I'csults  of  an  experiment  nuxde  in  1893. 

Homes  of  social  insects,  L.  N.  Badexoch  {Pop.  Set.  Monthly,  1894,  July,  pp. 
33S-34'>,  figs.  ■'). — Illustrated  popular  article  on  the  nests  of  some  tropical  ants  and 
wasps. 

An  insect  gall  of  Chondrilla  juncea,  E.  Gaix  {Bnl.  Soc.  Bat.  France,  41  {1894), 
No.  4,  jjp.  252—234). — Descriptive^  notes  on  a  two-lobed  or  three-lobed  gall  produced 
by  a  new  species  of  Cynipida',  Auhix  chondrilla'. 

Catalogue  of  gall  insects  and  their  host  plants,  A.  Nai.epa  {SpengcVs  Zoologisehe 
Jahrh.,  7  {1893),  pp.  247-327;  ahs.  in  Bot.  Centhl.,  59  {1894),  No.  1  and  3,  pp.  44-40).— 
A  technical  i:)aper. 

The  destruction  of  two-year  old  fir  bushes  by  Strophosonius  coryli,  Otior- 
rhynchus  septentrionus,  and  O.  singuiaris,  Dr.  Altum  {Ztschr.  Forsf.  n.  Jagdw., 
26  {1894),  Xo.  5,  pp.  273-277). — Descriptive  and  biological  notes  on  these  three 
beetles,  Avhich  appear  in  May  and  June  and  lay  their  eggs  among  the  iir  roots,  upon 
which  the  larva'  feed  until  August,  when  they  pupate,  emerging  in  the  fall  to  pass 
the  winter  as  adults.  Deep  and  clean  cultivation  is  advised  where  possible,  and 
laying  out  boards  and  pieces  of  bark,  under  which  the  beetles  hide  during  the  day 
and  from  which  they  may  be  collected  and  destroyed. 

Ravages  of  the  Hessian  fly  in  France,  Laboulbexe  {Jour.  Ayr.  Prat.,  58 
{1894),  Xo.  26.  pp.  928-930).— khutract  oi  i[.\\a,^eY  read  before  the  French  National 
Agricultural  Society,  on  the  occurrence  of  Cecidomyia  destructor  and  damage  done  by 
it  in  the  northeast  of  France.  Attention  is  called  to  the  two  yearly  broods,  and 
rotation  of  crops  advised. 

Unusual  flights  of  the  grouse  locust  (Tettigidea  lateralis)  in  northeast  Illinois, 
J.  H.  Haxcock  {Amrr.  Xat.,  28  {1894),  No.  330,  p.  i.9.5j,— Xotes  on  this  insect  in  the 
fall  of  1893. 

Invasionsof  true  locusts  ;  flight  and  ravages  of  Decticus  albifrons,  J.  K.  d'Her- 
crLAis  {Ann.  Soc.  Ent.  France,  1894,  Xo.  l,pp.  7.?7-ii5).— Account  of  recent  attacks  of 
the  "Bon-Sag"  in  northern  Africa  and  southern  Europe,  with  some  biologic  notes. 

Larvae  of  oviparous  Diptera  feeding  on  the  eggs  of  locusts,  J.  K.  d'Herculais 
{Compt.  Rend.,  118  {1894),  Xo.  34,  pp.  /J.7,9-/.?,';?).—/rfia  spp.  deposit  their  eggs  in  the 
nests  of  Acridium  peregrinum,  after  the  manner  of  some  Hymenoptera,  and  the  larvae 
devour  the  locust  eggs. 

Some  viviparous  Diptera  with  larvae  parasitic  upon  locusts,  J.  K.  d'Herculais 
{Compt.  Rend.,  118  {1894),  Xo.  20,  pp.  1706 -^Mi').— Descriptive  and  biologic  notes  on 
the  larv;R  of  Sarcophaga  spp.,  which  are  deposi  ted  by  the  flj^  on  the  tip  of  the  abdomen 
of  Acridium  spp.,  and  bnrrow  inward,  destroying  the  generative  organs  and  the 
muscles  of  flight. 

Result  of  experiments  with  Botrytis  tenella  for  the  destruction  of  white 
grubs,  J.  DUFOUR  {Forst.  natarw.  Ztschr.,  3  {1894),  Xo.6,  jj/j.  J49-^55).— Experiments 
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wore  iiiiulo  with  larva'  in  ])(>ts  and  in  open  j:;romHl.  ami  tliongh  .some  of  tlio  larva'  in 
the  pots  were  attacked  by  tlie  fungus  and  died,  the  majority  were  exempt  and  very 
few  died  in  tlie  open  ground.  The  conclusion  was  that  the  disease  is  epidemic,  in  its 
virnlencc.  as  siniihir  exix'rinicnts  in  France  had  proved  successful. 

Note  on  Phyllium  piilchrifolium,  Sappey  {Compt.  Bend.,  118  {1S94),  No.  25,  pp. 
1393-130'i). — Anatomical  notes  on  this  walking  leaf. 

The  green  substance  of  Phyllium,  H.  Becquiki{ei,  and  C.  Hkongniakt  {Compt. 
Rend.,  118  {ISM),  No.  24,  pp.  -?^99-7505).— Investigations  as  to  the  nature  of  the  color- 
ing matter  of  the  walking  leaves  {Phasmidm),  PhylUiim  piilchrifolium  and  J',  cruri- 
foliiim  being  made  use  of.  It  was  found  to  dissolve  in  alcohol,  and  the  solution  was 
examined  through  the  spectroscope.  The  bands  were  compared  with  those  from  a 
solution  of  the  coml)ined  chlorophyll  of  various  plants  upon  which  the  insects  are 
know^u  to  feed,  and  found  to  almost  coincide.  The  coloring  consequently  is  stated 
to  ])e  chlorophyll,  and  its  presence  due  to  the  leaves  used  as  food. 

Researches  on  the  red  coloring  matter  of  Pyrrhocoris  apterus,  C.  Phisaltx 
{Compt.  L'cnd.,  118  {1894),  No.  33,  pp.  1282, 1283).— HtniGiiU)  be  a  substance  closely 
related  to  carotin  and  without  physiological  action. 

A  scale  insect  on  plums,  S.  A.  Bkach  {Gord.  and  Forest,  7  {1894),  p.  284,  fin.  1). — 
Note  on  Lecanium  cerasifex  attacking  and  destroying  plums  and  a  few  other  fruit 
trees  in  New  York,  with  a  photographic  plate  of  an  infested  branch. 

The  San  Jose  scale  in  New  Jersey,  .1.  B.  Smith  {Jint.  Xews,  5  {1894),  No.  6,  pp. 
182-184). — Note  on  the  pest  having  been  in  New  Jersey  for  several  years  undiscov- 
ered. 

Further  observations  on  the  tea  bugs  (Helopeltis)  of  India,  0.  O.  Wateiihouse 
( Trans.  Ent.  Soc.  London,  1892,  j)t.  1,  pp.  31,  32). — Description  and  biologic  notes,  with 
accounts  of  continued  damage,  s^jring  pruning  and  careful  cultivation  seeming  to 
have  no  effect. 

Tubercles  upon  potatoes,  F.  Heins  {Ann.  Soc.  Ent.  France,  1894,  No.  l,pp.  29-32). — 
Lasiiis  nii/er  perforates  potatoes,  causing  lumps,  but  the  tubers  do  not  rot,  probably 
on  account  of  the  formic  acid  secreted  liy  the  insect. 

Methods  for  exterminating  locusts  in  the  Caucasus  {Kew  Alisc.  linl.  91,  pp. 
215,  216). — Abstract  of  recommendations  by  the  Kussian  Ministry  of  Agriculture. 
Burning,  driving  into  trenches,  and  crushing  with  wattled  hurdles  and  rollers  are 
advised. 

Poisons  and  the  destruction  of  insects,  A.  LAPJiALi'.TRiEK  {Jour.  At/r.  Prat.,  58 
{1894),  No.  26,  pp.  927,  928). — Brief  notes  on  experiments  on  caterpillars  with  various 
poisonous  chemicals  and  the  unsatisfactory  results. 

Preservation  of  books  in  the  tropics  {Kew  Misc.  Bnl.  91,  pp.  217,  218). — In 
Calcutta  liljraries  the  books  are  protected  against  white  ants  by  placing  the  shelves 
on  stone  insulators,  and  against  other  insects  by  disinfecting  with  na])hthai,  lightly 
brushing  with  kerosene  or  an  alcoliolic  solution  of  corrosive  suljlimate,  and  placing 
naphthalene  in  the  cases. 


FOODS— ANIMAL  PRODUCTION. 

Does  chemical  analysis  afford  a  reliable  indication  of  the 
feeding  quality  of  a  pasture?  A.  P.  Aitken  {Trans.  Highland  and 
Agl.  Soc.  iScotland,  l<s!)l,  pp.  410-425). — To  answer  this  question  very 
i^oniplete  analyses  were  made  of  the  grass  from  17  i)astures  and  of 
the  soils  and  subsoils  of  these  pastures.  In  the  fodder  analyses  the 
water,  ash,  liber,  total  protein,  albuminoids,  amids,  and  ether  extract 
were  <letermined,  together  with  the  total  solids,  carbohydrates,  protein, 
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and  asli  extracted  with  1 .25  per  cent  sulpliuric  acid  and  with  1.25  per  cent 
cansticpotash  solution.  Tbeautlior'sanswer  to  the  above  question  is  that 
"except  in  cases  where  tlie  difference  in  the  feeding  value  of  pastures 
is  very  slight,  the  clieniical  analysis  of  the  grass  by  the  methods  here 
employed  affords  fairly  reliable  information,  and  that  information  is 
increased  and  made  still  more  reliable  by  tiie  analysis  of  the  soil. 
Further,  it  is  probable  that  if  we  could  get  what  might  be  regarded  as 
a  fair  saini)le  of  that  portion  of  the  grass  which  is  really  eaten  by 
stock,  any  slight  discrepancies  such  as  have  been  noted  might  disap- 
pear. There  is  some  additional  information  derivable  from  the  sei)arate 
estinuitioii  of  the  protein,  and  perhaps  also  of  the  ash  contained  in  that 
portion  of  the  grass  that  is  solnl)le  in  a  weak  solution  of  acid  and  that 
which  is  not;  but  it  would  require  a  larger  induction  than  what  is  here 
afforded  to  draw  any  definite  conclusion  regarding  that  point.  It  is 
probable  also  that  the  separation  of  the  carbohydrates  into  various 
classes  may  yet  provide  useful  information  in  the  way  of  gauging  the 
feeding  value  of  fodders.'' 

Feeding  stuffs  {Connecticut  IState  8ta.  Bpt.  18.')3,  pp.  238-251). — 
Analyses  are  given  of  wheat  hay,  rye  hay,  corn  meal,  gluten  meal,  corn 
bran,  germ  feed,  gluten  feed,  hominy  chops;  wheat  bran  from  winter 
wheat,  spring  wheat,  white  wheat,  red  wheat,  and  Canada  wheat;  mid- 
dlings from  red  wheat,  winter  wheat,  and  spring  wheat;  wheat  feed, 
oat  feed,  oat  middlings,  provender,  oat  and  corn  feed,  buckwheat 
flour,  buckwheat  bran,  buckwheat  feed,  ground  rye,  rye  feed,  and 
damaged  barley;  cotton-seed  meal,  decorticated  and  undecorticated ; 
linseed  meal,  old  and  new  process;  pea  meal,  proteina,  special  cow  feed, 
Pratt's  food  for  horses  and  cattle,  special  mill  feed,  elevator  screenings, 
and  •••  nutriotone."  Analyses  of  some  of  these  are  given  in  the  follow- 
ing table: 

Analyses  of  feeding  sivffs. 


Wheat  hay 

Eye  hay  ■  - 

Do 

Do 

Chicago  gluten  lueal , 

Chicago  corn  bran 

Pope's  cream  gluten  meal 

Do 

Pope's  germ  feed 

Butlalo  gluten  feed 

Do 

Proteina 

Do 

Special  cow  feed 

Pratt's  food  for  horses  and  cattle. . 
U.  S.  Milling  Co.'s  special  mill  feed 

Elevator  screenings 

Nutriotone 


Per  cent. 
11.29 
10.  24 
9.52 
10.27 

8.  4:i 
H.24 
8.49 
6.84 
7.  26 
8.04 

11.58 

9.  SO 
9.50 

10.68 
10.80 

8.00 
11.27 

7.72 


Per  cent. 
3.10 
4.02 
3.83 

5.28 

.62 

.40 

.65 

.  55 

.50 

.40 

.67 

2.03 

2.37 

1.86 

4.22 

3.03 

5.07 

19.41 


Protein. 


Per  cent. 
4.61 
5.81 
5.21 
6.71 
38.  94 
11.19 
38.  56 
35.  00 
11.  25 
24.87 

22.  62 

23.  50 

24.  06 
13.56 
16.99 
14.94 
16.50 
22.12 


Nitrogen- 

Fiber. 

tree  ex- 

tract. 

Per  cent. 

Per  cent. 

30.  25 

49.  36 

38.  36 

40.28 

37.68 

42.  22 

37.  83 

38.67 

.85 

45.14 

12.10 

59.  22 

1.12 

37.27 

1.00 

43.21 

12.49 

58.04 

7.45 

48.16 

6.83 

44.  93 

8.47 

47.20 

9.42 

45.  66 

6.77 

61.  03 

4.90 

57.26 

4.27 

63.71 

10.55 

52.  34 

6.97 

37.76 

Fat. 


Per  cent. 

1.39 

1.29 

1.54 

1.24 

6.  02 

8.85 

13.95 

13.  40 

10.46 

11.08 

13.37 

9.00 

8.93 

6.10 

5.83 

6.05 

4.27 

6.02 


''Wheat  hay,  sowed  September  20,  1892,  after  potatoes,  top-dressed  in  the  winter, 
cut  June  24,   when  the   seed  was  just  going  into  the  dough  stage;    cured  in  good 


154  EXPERIMENT    STATION   RECORD. 

order  and  put  into  tlie  barn  June  30.     The  Htubble  was  immediately  turned  under 
for  corn.     Yield,  about  2  tons  i)er  acre. 

"Rye  bay  (1),  sowed  September  6,  1892,  after  corn.  Cut  June  3,  1893;  cured  in 
good  order  and  put  into  barn  June  6.     Yield,  about  1^  tons  per  acre. 

"  Rye  bay  (2),  sowed  September  28,  1892,  after  corn,  which  yielded  24  tons  per  acre. 
Cut  June  8,  1893;  cured  in  good  order  and  put  in  barn  .Tune  10.     Yield,  about  2  tons  ■ 
per  acre. 

"Rye  hay  (3),  sowed  after  corn  October  11,  1892.  Cut  May  22,  1893,  to  clear  the 
ground  for  corn.  This  Avas  poorly  cured;  rained  on  while  spread.  Yield,  about  1 
ton  per  acre. 

"The  analyses  indicate  that  these  cereal  crops,  cured  as  hay, have,  with  the  excep- 
tion of  rye  hay  (3),  rather  less  protein  and  more  liber  than  average  hay  from  mixed 
meadow  grasses. 

"The  higher  content  of  protein  in  [rye  hay  (3)]  as  well  as  its  smaller  yield  per 
acre,  are  explained  by  the  fact  that  it  was  cut  earlier  than  the  other  lots.   .   .   . 

"  [The  by-products  from  maize  meal]  mostly  come  from  the  factories  of  starch  and 
glucose,  of  which  the  5  largest  in  the  United  States  together  are  said  to  be  able  to 
work  up  120,000  bu.  of  corn  daily.  Glucose  is  made  by  chemical  treatment  of 
starch.  The  preliminary  processes  by  which  the  starch  is  separated  from  the  other 
parts  of  the  kernel  are  essentially  the  same  in  all  factories,  and  are  stated  by  the 
representative  of  one  of  them  to  be  as  follows: 

"  The  corn  is  ground  with  water  between  stones  and  first  passed  over  sieves  which 
retain  the  hull  or  chaff,  while  the  starch  mixed  with  the  so-called  'gluten'  runs  to 
settling  tanks.  The  starch,  being  specifically  heavier  than  the  gluten,  sinks  to  the 
bottom,  while  the  gluten  lies  above  the  starch.  When  both  have  completely  settled, 
the  clear  water  first,  and  next  the  gluten,  are  run  off,  leaving  the  starch.  .   .  . 

"The  Chicago  gluten  meal  is  the  clear  gluten  from  the  settling  tanks,  dried  and 
perhaps  ground.   .   .   . 

"The  Chicago  maize  feed  is  a  mixture  of  gluten  meal  and  hulls,  not  dissimilar 
to  Buffalo  gluten  feed. 

"The  Chicago  corn  bran  consists  of  the  bulls  left  on  the  sieves  and  of  the  corn 
chits,  or  germs,  from  which  the  oil  has  been  partly  extracted.  .  .   . 

"Pope's  germ  feed  is  very  like  the  Chicago  corn  bran  in  its  origin  and  composi- 
tion. .  .  .  Buffalo  gluten  feed  consists  of  all  those  parts  of  the  kernel  not 
directly  used  to  make  glucose  and  contains,  therefore,  all  the  'gluten,'  hulls,  and  oil 
of  the  kernel.  This  gluten  feed  is  a  more  concentrated  food  than  wheat  bran,  con- 
taining some  6  per  cent  more  of  protein  and  two  or  three  times  as  much  oil  as  the 
latter,  and   more    nonnitrogeuous  extract  with  less  filjer  and  mineral  matter.  .   .   . 

"  ['Proteiua']  apjiears  to  be  a  mixture  of  corn,  oat  hulls,  linseed,  meal,  and  perhaps 
gluten  meal. 

"  It  may  be  most  fairly  compared,  as  far  as  (;hemical  coiuposition  goes,  with  Buffalo 
gluten  feed,  but  its  price  is,  at  present  rating  ($25),  too  high  to  make  it  an  eco- 
nomical feed. 

"  Special  cow  feed  is  said  to  be  composed  of  40  lbs.  of  gluten  meal,  40  lbs.  of  hominy 
chops,  15  lbs.  of  oats,  and  5  lbs.  of  linseed  meal  in  every  100  lbs. 

"Assuming  that  the  'gluten  meal'  of  the  formula  is  gluten  feed  with  22  per  cent 
of  proteids  instead  of  36  or  38,  such  a  formula  ought  to  make  a  considerably  richer 
feed,  containing  some  4  jier  cent  more  of  protein,  than  is  in  the  sample.  ,   ,  . 

"The  analysis  [of  the  special-made  mill  feed]  shows  it  to  be  a  less  concentrated 
feed  than  wheat  bran.  In  the  circular  received  from  the  manufacturer  nothing  is 
stated  as  to  the  ingredients  which  enter  into  this  'special-made  feed.'  .   .   . 

"  [Elevator  screenings  are]  used  chiefly  as  poultry  food,  but  to  some  extent  for  cat- 
tle. It  is  to  be  judged  rather  by  inspection  than  chemical  analysis.  It  consists  of 
damaged  grain  mixed  with  seeds  of  cockle  and  a  host  of  other  weeds.  Its  use  either 
for  poultry  or  cattle  makes  pretty  certain  a  further  seeding  of  the  farm  Avith  nox- 
ious weeds.  .   .  . 
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"  ['Nutriotoue']  contains  a  considerable  quantity  of  some  leguminous  seed,  some 
linseed  meal,  and  perhaps  otlier  feeding'  stuflts,  together  with  aromatic  substances 
(fenugreek,  aniseed,  caraway,  and  the  like),  and  over  10  per  cent  of  salt.  The 
analysis  shows  its  value  in  a  general  way  as  a  feed.  The  material,  however,  is 
claimed  to  be  rather  in  the  nature  of  a  tonic  having  medicinal  properties  than  of  a 
feeding  stuff,  as  is  judged  from  the  fact  that  the  prescribed  dose  for  cattle  is  2  table- 
spoonfuls  with  each  feed. " 

The  market  price  and  the  vahiation  are  given  for  all  the  feeding 
stufls  analyzed  except  the  wheat  hay  and  rye  hay.  The  vahiation  is 
calcnhited  on  the  basis  of  protein  at  2.3  cts.,  nitrogen -free  extract  and 
fiber  at  0.04  ct.,  and  fat  at  1.14  cts.  per  ]»ound,  which  was  found  to  be 
the  cost  of  these  materials  in  the  concentrated  feeding  stuffs  examined. 

On  the  composition  and  digestibility  of  the  nitrogen-free 
extract  of  corn  fodders  and  of  pasture  grass,  W.  Fkear  and  W. 
S.  tSwEETSEK  {rcnnsylraiiia  Sta.  Bpt.  1892^  pi).  41-50). — The  glucose, 
sucrose,  starch,  and  residual  extract  in  the  nitrogen- free  extract  of 
sweet-corn  fodder,  dent-coru  fodder,  and  pasture  grass  were  deter- 
mined, and  the  digestibility  of  these  was  determined  in  experiments 
with  sheep  and  steers.  The  average  compositions  of  the  nitrogen-free 
extracts  were  as  follows: 

Composition  of  vitrogcn-free  extract  of  several  fodders. 


Sweet-corn  fodder,  kernel.s  in  milk 

Young  dent-corn  fodder,  ear.s  not  formed 
Okler  dent-coi  11  fodder,  kernels  glaziiijj;  . 
Pa.stiire  grass 


Total     i     In  100  parts  of  nitrogeri-free  extract 
nitrogen-; 

free  ex-  j 

tract  in  i 


dry  mat-    Glucose, 
ter.      1 


Per  cent. 
47.  80 
44.  34  I 
55.33  ! 
41.53  i 


Per  cent. 
15.39 
23.01 
32.13 
13.70 


Sucrose. 


Per  cent. 

14.39 

G.  36 

0.36 

5.44 


Starch. 


Per  cent. 
20.  37 
17.06 
21.20 
20.90 


Kesidual 
extract. 


Per  cent. 
49.85 
53.57 
46.31 
59.96 


The  coefficients  of  digestibility  found  were  as  follows: 

Mean  coefficients  of  dujestihUity  of  nitrogen-free  exiracl. 


Total 
extract. 

Nitrogen-free  extract. 

Starch. 

Sugar and 
starch. 

Residual 
extract. 

Sweet-corn  fodder,  kernels  in  milk ;  with  sheep 

Per  cent. 
80.50 
74.95 
77.78 
75  48 

Per  ce7it. 
84.76 
76.66 
79.71 
87.  06 

Per  cent. 
94.71 
91.59 
92.11 
93.27 

Per  cent. 
66.  98 

Dent  corn  fod(h'r,  ears  not  formed ;  with  sheep 

00.70 

Dent-corn  fodder,  kernels  glazing ;  with  slieep 

61.31 

Pasture  gras.s ;  with  steers 

62.15 

"The  starch  of  corn  fodder,  in  general,  is  found  to  be  more  digestible  than  that  of 
the  grasses  examined  by  .Jordan,  as  is  also  that  of  the  pasture  grass,  though  in  the 
latter  case  a  different  species  of  herbivora  was  nsed  in  the  experiment. 

"The  residual  extract  of  the  sweet  corn  is  more  digestible  than  that  of  the  dent 
samples,  though  the  average  digestibility  of  this  portion  of  the  total  extract  is  not 
far  from  that  fouud  by  Jordan  in  the  cases  of  grasses  and  clovers," 


ir)G 
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On  the  food  value  of  herring  cakes  and  v^hale-flesh  meal,  F.  H. 

Werenskiold  and  E.  yoLUERG  {XorsJc  Lanihimndsbkul^  IS  {180i)^ 
pp.  185,  186;  Bpt.  Cheni.  Control  Sta.  ChristUinia,  1803,  pp.  50,  51). — 
Samples  of  Norwegian  herring  cakes  and  whale- flesh  meal  were  sub- 
jected to  chemical  examination,  including  determination  of  digestible 
nitrogenous  components  (according  to  Stiitzer's  inetliod).  The  main 
results  are  given  in  the  following  table,  and,  for  comparison,  an  analy- 
sis of  a  wliale-tlesli  meal  made  by  Stutzer  in  1884: 

Analyses  of  herring  cakes  and  whale-flesh  meal. 


No. 

Water.        Ash. 

Fat. 

Crude 
protein. 

Other 
sub- 
stances. 

Digesti- 

Aniids.     bility  of 

protein. 

1 

Per  cent.    Per  cent. 
9. 16  1        18.  85 
10.58             8.34 
9. 40            3. 84 

Per  cent. 
12.69 
19.90 
18.54 

Per  cent. 
56.00 

58.  62 
68.22 

Per  cent. 
3.57 
2.56 

Per  cent.    Per  cent. 
1.  86              69. 5 

2 

Wliale-tles)i  meal    

do                      .... 

1^.81              89.3 
9.  68              82. 1 

If  the  total  digestible  protein  be  compared  in  case  of  samples  2  and 
3,  we  find  that  sample  3  contained  3.G6  per  cent  more  of  digestible 
nitrogenous  snbstances  than  2,  and  7.77  per  cent  more  of  digestible 
albuminoids.  In  the  report  of  the  Christiania  Station  tor  1893  the 
authors  call  attention  to  tlie  fact  that  the  quality  of  the  whale-flesh 
meal  on  the  market  has  deteriorated  of  late  years  throngii  carelessness 
on  the  part  of  the  manufacturers  in  removing  the  oil.  The  following 
analyses  of  whale-flesh  meal  corroborate  the  conclusion  drawn: 

Fat  and  2>rotc'in  in  whale-flesh  meal. 


Protein. 


Samples  analyzed  dnrini;  1S89 10.5-21.2 

Samples  aualvziMl  (IminL;  1.S92 |  15.5-20.5,  average  16.6. 

Samples  analyzed  during  1893 i  11.5-29.7,  average  24.0. 


Per  cent. 
67.9-70.8. 

59.2-66.7,  average  C3.1. 
51.3-65.9,  average  58.3. 


—  F.    W.    WOLL. 

The  relative  nutritive  values  of  mangel-wurzels  and  sugar 
beets,  r.  Gay  {Ann.  Ayron.,  20  {1891),  Xo.  4,  pp.  200-207).— Ten 
Merino  sheep  divided  into  2  lots  were  used.  Both  lots  received  the 
same  kind  and  amount  of  coarse  fodder  and  roots  containing  420  gm. 
of  dry  matter  per  head  daily.  This  dry  matter  was  supi^lied  to  one 
lot  in  the  form  of  mangel-wurzels  containing  14  per  cent  dry  matter 
and  to  the  other  lot  in  the  forjn  of  sugar  beets  averaging  19  per  cent 
dry  matter.  At  the  end  of  2  weeks  the  feed  for  the  lots  was  reversed. 
Witli  both  lots  the  dry  matter  of  sugar  beets  had  a  superior  nutri- 
tive eflect,  the  average  gain  in  live  weight  due  to  sugar  beets  being 
about  20  per  cent  greater  than  the  increase  resulting  from  feeding 
mangel-wurzels. 


FOODS ANIMAL    PRODUCTION. 


157 


The  food  value  of  forage  corn,  H.  P.  Armsby  {Pennsylvania  Sta, 
Rpt.  1892,  pp.  22-31). — A  study  of  the  iuliuence  of  variety,  rate  of  seed- 
ing-, aud  time  of  liarvestiiig  .forage  corn  upon  digestibility  and  yield. 
In  thick  seeding-  1  kernel  was  planted  every  C  in.;  in  thin  seeding 
1  kernel  every  18  in.  The  varieties  grown  were  a  local  dent  variety 
and  Breck  Boston  Market  Ensilage,  a  variety  which  at  the  station 
barely  reaches  the  glazing  stage  before  frost. 

The  following  table  gives  a  summary  of  the  yields  i)er  acre  of  digest- 
ible matter  secured  in  181)1  and  1802: 

Dujcsfihlv  matter  in  lit iu- needed  and  thick-seeded  earn  eiit  at  different  sfafjes. 


stage  of  iiiaturiTy. 


Digest- 
Digest-     ible  uon-       Total 
ibie  albii-l  albumi-    digestible 
niinoiils.  noid  mat-'   matter 
ter. 


1891. 


Tbiu-seeded  dent Silking 

Do I  Glazing 

Do Nearly  mature 

Thick-seeded  dent I  Glazing 

Tbin-seeded  Breck I  Dented  and  liardenin f 


Thick-seeded  Breck 

1892. 


Milk 


Tbin-seeded  dent Silked 

Do Glazing 

Do I  Mature 

Thick-seeded  dent ; do 

Tliin-seeded  Breck i  Hardening 

T'hick-seeded  Breck Just  past  milk  stage. 


Pounds. 
82 
136 
209 
200 
215 
314 


132 
140 
237 
16-1 
111 
110 


Pounds. 
916 
2,677 
2,873 
4,337 
3,776 
6,180 


1, 821 
2, 729 
3,676 
4,863 
3,998 
4,479 


Pounds. 
1,008 
2.813 
3,082 
4,537 
3,991 
6,494 


1,953 
2,809 
3,913 
5,  027 
4,109 
4,589 


Nutritive 
ratio. 


1:11.9 
1 :20. 5 
1:14.5 
1:23.1 
1  :18. 1 
1 :20.  3 


1:13.4 
1 :19.  5 
1:16.2 
1:30.9 
1 :36.  5 
1 :41. 4 


"  Influence  of  maturity. — As  the  corn  crop  approaches  maturity  there  is  a  very  rapid 
iuciease  in  the  yield  of  dry  matter  per  acre,  while  the  digestibility  of  this  dry  mat- 
ter appears  to  increase  slightly,  rather  than  to  decrease  as  in  the  case  of  other  crops. 
The  yield  of  total  digestible  food  by  the  fully  mature  crop  was  from  two  to  three 
times  as  great  as  that  by  the  same  variety  in  the  silking  stage,  and  (in  1892)  36  per 
cent  greater  than  at  the  time  the  ears  were  glazing. 

^'Influence  of  rate  of  seeding. — The  thicker  seeding  in  these  experiments  produced  in 
everj^  instance  a  greater  yield  both  of  dry  matter  and  of  digestible  food.  The  effect 
on  the  digestibility  of  the  crop  varied  somewhat  in  the  different  experiments,  but  tlie 
digestiljility  seemed  to  lie  intluenced  more  by  the  relative  maturity  of  the  crops  than 
by  the  rate  of  seeding. 

"Influence  of  variety. — Of  the  2  varieties  used,  the  large  covu  gave  the  greater  yield 
of  both  dry  matter  and  digestible  food  than  the  small  corn  cut  at  the  same  stage 
of  maturity.  When  cut  at  the  same  time,  the  small  corn,  being  more  mature,  gave 
a  relatively  greater  yield  of  food,  which  in  one  case  exceeded  that  of  the  large 
variety." 

Experiments  -with  corn  fodder,  T.  F.  Hunt  and  W.  H.  Cald- 
well {Fennsyl iHuiia  Sta.  Rpt.  1892,  pp.  34-43). 

Synopsis. — An  experiment  as  to  the  best  stage  for  cutting  green  corn  fodder,  as  shown 
by  the  butter  fat  produced  when  the  fodder  was  fed  to  cows.  The  results  favored 
cutting  when  the  corn  was  medium  mature — leaves  beginning  to  dry,  husks 
green,  and  kerneLs  mostly  dented.  Pound  for  pound  the  corn  fodder  in  thi.s  stage 
was  found  to  be  equal  to  good  timothy  hay,  although  only  about  four  fifths  of 
the  fodder  was  eaten,  and  the  lot  on  hay  made  a  gain  in  live  weight. 
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A  field  of  2^  acres  of  Queen  of  the  Prairie,  a  inedinin-iiiaturiiig  dent 
corn,  was  used.  Portions  of  this  were  cut  at  3  different  dates  as  follows : 
(1)  Early  cat,  September  1,  leaves  and  husks  green,  kernels  mostly  in 
milk;  (2)  medium  mature,  September  25,  leaves  partly  dead,  but  most 
husks  green,  kernels  glazing-  to  dented  or  ([uite  hard ;  (3)  late  cut,  Octo- 
ber 7,  leaves  and  husks  mostly  dry  and  kernels  mostly  hard.  Twenty- 
four  shocks  from  an  area  30  by  35  ft.  were  cut  at  each  stage. 

Beginning  iNTovember  9  the  fodder  (ears  and  stalks)  was  fed  to  12 
cows,  that  cut  at  each  date  being  fed  to  a  lot  of  4  cows,  while  a  fourth 
lot  received  timothy  hay  in  place  of  the  fodder.  In  a  prelinunary  period 
the  lots  were  compared  for  1  week,  all  receiving  the  same  kind  of 
fodder.  In  the  experiment  proper  all  lots  received  3  lbs.  of  wheat  bran 
and  3  lbs.  of  ground  oats  per  head  daily,  and  the  corn  fodder  or  hay  was 
fed  ad  libitum.    The  corn  fodder  was  hauled  from  the  field  as  needed. 

"The  corn  fodder  of  the  early  cutting  fed  37  days,  and,  together  with  444  lbs.  of 
ground  oats  and  an  equal  quantity  of  bran,  produced  100.5  ll)S.  of  butter  fat.  The 
corn  fodder  of  the  medium-mature  cutting  fed  45  days,  and,  together  with  540  1V)S. 
of  ground  oats  and  an  equal  quantity  of  bran,  produced  119.5  lbs.  of  butter  fat. 
Tlie  corn  fodder  of  the  late  cutting  fed  44  days,  and,  togetlier  with  528  lbs.  of  ground 
oats  and  an  equal  quantity  of  bran,  produced  110  lbs.  of  butter  fat. 

"At  this  rate  an  acre  of  corn  fodder,  together  with  the  quantities  of  oats  and  bran 
given,  would  produce  butter  fat  as  follows: 

YicJd  of  hutlcr  fat  per  acre  of  corn  fodder  cut  at  different  star/es. 


""oaTs"'!     I^™- 

Buttor 
fiit. 

Pounds.  !  PoundK. 
785  i            785 
933               933 
913              913 

Pounds. 
174 

207 

190 

"It"  it  is  assumed,  for  the  purpose  of  comparison,  that  an  acre  of  corn  fodder  costs 
$20,  the  ground  oats  |1  per  100  lbs.,  and  bran  70  cts.  per  100  lbs.,  tlien  the  butter  fat 
produced  from  the  early  cutting  costs  19.2  cts.  per  lb.,  that  from  the  medium-mature 
cutting  17.3  cts.,  and  that  from  the  late  cutting  18.7  cts.  per  lb. 

"During  the  period  under  consideration  lot  2  lost  23  lbs.  per  lot  of  4  animals, 
lot  3  lost  18  lbs.,  while  lot  4  gained  5  lbs.  .  .  . 

"The  cows  fed  on  medium-mature  corn  fodder  produced  the  largest  quantity  of  but- 
ter fat  at  the  least  cost;  the  late-cut  corn  fodder  stood  next  both  as  to  (juantity  and 
cost  of  butter  fat,  while  the  early-cut  corn  fodder  gave  the  jioorest  results." 

The  lot  fed  medium-mature  corn  fodder  for  45  days  was  compared 
with  the  lot  fed  good  quality  of  timothy  hay  instead  for  a  like  period. 
The  former  ate  4,102  lbs.  of  corn  fodder  and  1,0S0  lbs.  of  grain  (bran 
and  oats)  and  produced  119.5  lbs.  of  butter  fat,  while  the  latter  ate 
4,237  lbs.  of  hay  and  a  like  amount  of  grain  and  produced  IIG  lbs.  of 
butter  fat.  Pound  for  pound,  the  corn  fodder  produced  more  butter 
fat  than  the  hay;  but  the  lot  on  hay  gained  84  lbs.,  while  the  lot  on  corn 
fodder  lost  23  lbs.,  and  only  about  four  fifths  of  the  corn  fodder  was 
eaten. 
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Yield  of  corn  fodder  at  different  stages  of  ripeness  (pp.  41-43). — In  tlie 
above  experiment  li*  additional  shocks  from  eacli  stage  of  cntting  were 
used  for  determining  the  yiehl. 

"There  Avere  about  3^  tons  of  air-dry  corn  fodder  from  the  late  cutting,  almost 
exactly  3  tons  in  the  medium-mature  cutting,  while  in  the  early  cutting  the  yield 
was  a  little  more  than  2  tons  of  air-dry  corn  fodder." 

The  losses  of  dry  matter  in  fiekl  curing  and  storing  in  the  barn  are 
given. 

Influence  of  ensiling  and  field-curing  on  the  digestibility  of  for- 
age corn,  H.  P.  Armsby  [Fennsylvania  8ta.  Rpt.  1892,  pp.  11-22). — 
Tlie  coefficients  of  digestibility  for  green  corn  fodder  and  the  same 
ensiled,  as  shown  by  experiments  with  steers  and  sheep,  are  reported. 

"The  results  of  the  experiments  may  be  summed  up  as  follows : 

"(1)  The  ensiling  of  maize  may  considerably  increase  the  digestibility  of  the  crude 
fiber  of  the  green  material. 

"  (2)  This  result  is  only  obtained  when  the  loss  by  fermentation  is  so  large  that  the 
crude  fiber  is  attacked,  and  is  at  the  cost  of  a  decreased  digestibility  of  every  other 
iniportaut  ingredient. 

"  (3)  The  albuminoids  are  especially  affected  by  ensiling,  a  considerable  proportion 
of  them  being  converted  into  less  valuable  forms  and  the  (Ugestibility  of  the  remain- 
der being  reduced  sometimes  nearly  or  ([uite  to  zero. 

"(4)  Such  silage  may  be  considerably  more  digestible  than  poorly  cured  fodder, 
except  as  to  the  albuminoids. 

"(5)  Field-curing  seems  in  every  case  to  decrease  the  digestibility  of  the  fresh 
substance. 

"(6)  When  the  processes  are  successfully  conducted  and  the  losses  small,  ensilage 
and  field-curing  both  decrease  the  digestibility  of  the  fresh  materia)  somewhat,  and 
to  about  the  same  extent." 

Results  obtained  elsewhere  in  this  country  and  abroad  are  cited. 

Relative  feeding  value  of  turnips  grown  with  and  without 
nitrate  of  soda,  A.  S.  Logan  ( Trans.  Highland  and  Agl.  Soc.  Scotland, 
1891,  pp.  332-33^). — In  'J  years,  1892  and  1893,  turnips  were  grown  on 
2  plats  manured  alike,  except  that  1  plat  received  nitrate  of  soda  as  a 
top-dressing  while  the  other  received  none.  In  1892  150  lbs.  of  nitrate 
of  soda  was  applied  July  21,  and  in  1893  the  same  amount  was  applied 
July  13  and  again  August  4.  The  yield  of  turnips  per  acre  was  larger 
in  both  years  on  the  nitrated  plat — about  8,000  lbs.  more  in  1892  and 
2,300  lbs.  in  1893.     The  composition  of  the  turnips  was  as  follows: 

Compomtion  of  tarnipn  (jrown  wUh  and  without  nitrate  of  soda. 


1892. 

1893. 

Witliout 
nitrate. 

Per  cent. 

92.  :!0 

..59 

.18 

.  77 
.04 

With 
nitrate. 

Witliout 
uitrate. 

With 
uitrate. 

Percent. 
92.58 

:a 

4.98 
.72 
.67 

Per  cent. 

91.12 

.47 

.25 

6.49 

1.06 

.61 

Per  cent. 
92.06 

.66 

.24 

5.44 

.93 

Ash                                   .                  

.67 

100.00          100.00 

100.  00 

10').  00 
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Calculating  tlic  results  to  dry  matter  it  is  found  that  in  1892  the 
turnips  contained  T.OG  per  cent  of  albuminoids  in.  dry  matter  when 
grown  without  nitrate  and  9,57  per  cent  when  grown  with;  and  in  1893 
5.29  and  8.31  per  cent,  respectively. 

The  turnips  in  both  years  were  fed  to  sheep,  one  lot  being  fed  on  the 
croj)  grown  with  and  the  other  on  the  crop  grown  without  nitrate  of 
soda.  Although  they  were  fed  ad  libitum,  practically  the  sauie  amount 
was  eaten  by  each  lot.  In  1892  the  lot  on  turnips  grown  without 
nitrate  gained  320  lbs.  from  December  27  to  April  4,  and  the  lot  on 
turnips  grown  with  nitrate  gained  264  lbs. ;  and  in  1893  the  gains  from 
October  24  to  January  C  were  221  and  229  lbs.,  respectively.  In  both 
years  the  dressed  weight  was  largest  in  the  case  of  the  lot  fed  on  tur- 
nips grown  without  nitrate.  In  the  opinion  of  the  author  the  turnips 
grown  without  nitrate  had  the  higher  feeding  value,  although  the  yield 
was  smaller.  "  The  extra  (quantity  grown  per  acre  by  the  use  of 
nitrate  would  have  been  available  for  a  longer  time.  In  the  first 
experiment  this  would  have  been  3  weeks;  and  during  that  time, 
according  to  the  rate  of  increase  of  live  weight,  the  sheep  would  have 
equaled  the  others,  but  there  would  still  have  remained  the  feeding- 
value  of  the  artificial  food  consumed  against  the  nitrated  turnips." 

The  effect  of  foods  on  milk  production,  J.  Speir  {Trans.  High- 
land and  Agl.  Soc.  Scotland,  1894,  pp.  83-108). — The  author  reports  ex- 
periments with  cows  on  pasturage,  brewers'  grains,  potatoes,  bean  meal, 
wheat,  cotton  seed  cake,  barley  meal,  linseed  cake,  and  a  variety  of 
mixed  rations.  The  milk  was  tested  freciuently  with  the  Leffmanii  and 
Beam  tester.  The  object  was  to  note  the  effect  of  the  above  feeding 
stuffs  in  large  amounts  on  the  fat  of  the  milk.  The  author's  conclusions 
are  as  follows : 

"(1)  Really  good  milking  cows  will  lose  in  weight  of  body  for  some  weeks  after 
calving,  no  matter  what  is  the  quantity  or  quality  of  their  food. 

"(2)  When  a  cow  in  good  condition  is  in  full  milk  she  will  give  her  normal  quality 
of  milk  at  least  for  a  limited  time,  even  although  the  quantity  or  quality  other  food 
be  deficient. 

"(3)  When  in  good  condition  a  heavy  milking  cow  will  take  flesh  or  fat  off  her 
body  in  order  to  give  her  normal  (juality  of  milk. 

"(4)  Although  the  quantity  of  milk  is  easily  influenced  up  to  a  certain  point  by  the 
food  su])plied  the  quality  is  not  materially  altered  by  any  ordinary  mixed  food. 

"(5)  The  proportion  of  butter  fat  is  very  little  influenced  by  foods  containing  a 
large  percentage  of  oil,  such  as  linseed  or  cotton  cake,  nor  yet  by  albuminous  foods, 
such  as  bean  or  pea  meal,  decorticated  cotton  cake,  etc. 

"(6)  Highly  albuminous  foods  have  a  slight  influence  on  the  solids-not-fats. 

"(7)  Any  increase  in  (luantity  or  (quality  of  milk  over  the  present  normal  standard 
is  to  be  looked  for  more  from  breeding  than  from  feeding. 

"(8)  If  tlie  food  ingredients  are  present  in  sufficient  quantity  in  a  state  palatable 
to  the  animal  and  easily  assimilated  it  does  not  seem  to  make  much  difference  from 
what  source  they  come. 

"(9)  The  aim  of  all  i)roducers  of  milk  should  therefore  be  to  use  foods  which  will 
produce  quantity  more  than  quality,  provided  that  they  contain  no  taint  or  flavor 
which  can  be  conveyed  to  the  milk. 
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"(10)  Leaviug  uuti-itive  ingredients  out  of  account  none  of  the  foods  used  seem  to 
have  had  any  very  special  effect  in  increasing  the  quantity." 

Shelter  for  sheep,  J.  Scott  {Trans.  Eighland  and  Agl.  ^ov.  Scotland, 
1894,  x>P-  109-133). — A  number  of  practical  experiments  on  this  subject 
showed  that  ''slied- wintered  slieep  cat  much  less  and  yet  i)r()duce 
much  more  mutton  in  proportion  to  the  quantity  of  food  consumed  than 
others  fed  in  tlie  open  field,  exposed  to  all  varieties  of  Aveather,  and 
inclined  to  take  much  more  exercise." 

Feeding  wheat  to  hogs,  E.  C.  Chilcott  {South  Dakota  Sta.  Bui. 
38,  pp.  Hi,  plates  J). 

Si/iwpsis. — Spring  wheat,  ground  and  nnground,  ground  peas,  and  ground  corn  were 
compared  on  4  lots  of  2  ])igs  each  for  90  days.  Hay  and  corn  fodder  Avere  fed 
with  each  grain.  Peas  gave  the  largest  gain  for  the  food  eaten,  followed  by 
corn,  ground  wheat,  and  unground  wheat  in  tlie  order  named.  With  dressed 
pork  at  5|  cts.  per  pound  from  55  to  58  cts.  per  liushel  was  realized  for  the 
wheat,  60  cts.  for  the  corn,  and  65  cts.  for  the  peas.  The  pigs  were  fed  too  long 
to  secure  the  best  financial  results,  some  lots  averaging  225  lbs.  at  the  close  of 
the  trial. 

To  ascertain  the  feeding  value  of  whole  and  ground  wheat  as  com- 
pared with  peas  and  corn  8  pigs  were  fed  in  4  lots  for  90  days  begin- 
ning September  .").  The  lots  were  fed  hay  and  corn  fodder  (witliout 
ears)  and  the  following  grain  ad  libitum  : 

Lot  1,  Canada  field  peas,  ground. 

Lot  2,  spring  wheat  of  rather  poor  (|uality,  ungi'ound. 

Lot  3,  Dakota-grown  dent  corn,  ground. 

Lot  4,  spring  wheat,  same  as  lot  2,  ground. 

The  grain  for  all  w^as  soaked  in  cokl  water  before  feeding.  A  fifth 
lot  received  kitchen  slop,  sour  milk,  whey,  corn,  peas,  and  wheat,  and 
no  account  was  kept  of  the  food  eaten. 

There  were  4  Poland  Chinas  and  4  crosses  of  Poland  China  with 
Duroc  Jersey.  The  pigs  ranged  from  80  to  over  100  lbs.  in  weight. 
Previous  to  the  experiment  they  had  been  at  pasture  or  fed  on  rape, 
and  received  some  grain  in  addition.  They  were  bought  at  4^  cts.  per 
pound,  live  weight,  and  sold  at  the  close  of  the  experiment  at  5i  cts., 
dressed  weight.  The  pigs  were  slaughtered  at  the  close  of  the  experi- 
ment, and  plates  showing  sections  of  the  carcasses  are  given.  At  that 
time  the  live  weights  ranged  from  191  to  223  lbs. 

The  results  are  stated  in  3  periods  of  25,  28,  and  37  days,  respect- 
ively.   The  average  results  l)y  lots  for  the  whole  experiment  were  as 

follows : 

Sirrnmm-ized  results  of  experiments  tuilh pUjs. 


Lot  1,  ground  peas. 
Lot  2,  iinsround  wheat. . 

Lot  3,  grouTxl  corn 

Lot  4,  groiiiul  wlieat . 
Lot  5,  mixed  ieed 


Weight 

Average 

of  lot 

daily 

at  be- 

gain per 

ginning. 

pig- 

Pounds. 

Pounds. 

164 

1.21 

174 

1.12 

191 

1.40 

205 

l.:52 

229 

1.61 

Total 

grain 

consumed 

by  lot. 


Grain 
eaten  per 

])ound 
of  n;ain. 


Pounds. 

918 

997 

1,159 

1,144 


Pounds. 
4.21 
4.91 
4. 58 
4.81 


Average  gain- 


Per  100        Per 
pounds  j    bushel 
of  grain.'  of  grain. 


Price 
realized 

per 

bushel 

of  grain. 


Shrink- 
age  in 
dreaa- 


Pounds. 
23.  75 
20.36 
21.83 
20.79 


Pounds. 
14.25 
12.22 
12.22 
12.49 


Cents. 
65.36 
55.  83 
60.00 
58.39 


Per  et. 
17.0 
17.0 
14.0 
16.5 
14.8 
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"If  wheat  (lid  not  bring  more  than  50  cts.  a  Inishel  at  harvest  time  and  hogs 
weighing  from  50  to  100  lbs.  eacli  could  be  bought  for  $4.50  per  hundred  live  weight, 
the  farmer  could  go  into  the  market  and  purchase  such  hogs  and  start,  about  Sep- 
tember 1,  feeding  them  on  wheat  alon(!,  under  substantially  the  same  conditions 
existing  during  this  experiment,  with  a  fair  prospect  of  realizing  from  55  to  60  cts, 
per  bushel  for  his  wheat.  ...  It  would  undoubtedly  pay  bettor  to  mix  it  with 
some  other  food,  particularly  during  the  earlier  stages  of  fattening. 

"Hogs  fed  on  ground  wheat  made  a  more  rapid  and  uniform  gain,  and  jiroduced 
pork  of  rather  nicer  quality ;  but  they  also  consumed  more  food  than  those  fed  upon 
whole  wheal.  [The  extra  gain]  would  hardly  pay  for  grinding,  but  considering  the 
better  quality  of  the  pork  and  greater  weight,  it  would  probably  pay  to  grind,  if 
it  coidd  be  done  without  much  extra-  cost.  .  .  . 

"Hoo's  fed  on  peas  did  much  better,  in  proportion,  during  the  first  part  of  the 
experiment  than  they  did  during  the  latter  part,  which  would  indicate  that  peas 
are  not  as  good  for  a  complete  ration  for  a  long  period  as  either  wheat  or  corn. 

"The  quality  of  the  pork  nuide  from  corn  and  giound  wheat  was  about  equal,  and 
was  superior  to  that  made  from  whole  wheat,  peas,  or  mixed  food.  That  made  from 
mixed  food  was  the  fiittest.  [Contrary  to  the  general  rule]  the  number  of  pounds 
of  food  required  for  a  pound  of  gain  was  greater  during  the  first  period  than  during 
the  second.  .  .  .  The  most  reasonable  explanation  of  this  circumstance  is  that  it 
was  caused  by  the  sudden  change  from  plenty  of  exercise  and  a  mixed  diet  to  close 
confinement  and  a  single  article  of  food.  .  .  . 

"It  was  very  plainly  demonstrated  that  a  considerably  larger  return  per  bushel  for 
food  consumed  would  have  been  realized  if  the  hogs  had  been  sold  at  the  end  of  the 
second  ^leriod  (October  28).     This  was  particularly  true  of  lot  1,  fed  on  peas." 

Do  the  ferments  occurring  in  vegetable  materials  affect  the 
digestibility  of  these  materials  in  the  body?  11.  Weiske  {Ztschr. 
2)]n/sioL  Chem.,  19,  JS^o.  3,  pp.  382-284). — It  is  known  that  certain  veg- 
etable materials  contain  ainylolytie,  proteolytic,  and  otlier  ferments 
which  under  favorable  conditions  have  a  digestive  action  on  these 
materials  Loth  without  and  within  the  body,  bnt  which  are  rendered 
inactive  by  heating.  Ellenberger  and  Hofmeister  especially  have 
demonstrated  that  both  amylolytic  and  proteolytic  ferments  are  widely 
diifused  in  grains  as  oats,  corn,  rice,  etc. ;  and  that  when  these  grains 
are  fed  raw  a  large  part  of  the  sugar  production  in  the  stomach  is 
attributable  to  the  amylolytic  ferment  in  the  grains. 

The  author  reports  an  experiment  on  this  point,  already  noted  (E.  S. 
E.,  G,  p.  66),  in  which  rabbits  were  fed  on  raw  oats,  and  oats  heated  to 
100°  C.  to  destroy  the  ferment.  The  heating  did  not  appear  to  have 
any  effect  upon  the  digestibility  of  the  oats,  and  the  author  infers  that 
under  normal  conditions  the  presence  of  digestive  ferments  in  the  food 
does  not  render  the  digestion  in  the  body  more  complete. 

Horse  feeding  {Ugeskr.  Landm.,  39  {1894),  p.  S3i2). — A  writer  states  that  wheat  is 
far  preferable  to  rye  as  a  feed  for  horses,  and  that  it  ought  to  be  used  more  exten- 
sively than  is  now  the  case,  e.  g.,  in  mixtures  of  equal  weight  of  oats  and  wheat  for 
work  horses. 

According  to  the  same  issue  of  the  Ugeslcrift,  it  seems  of  late  to  have  become  a  more 
general  practice  in  Europe  to  substitute  Indian  corn  for  oats  as  horse  feed,  but  not 
for  riding  horses  and  light  carriage  horses.  The  10  larger  street-car  comjianies  in 
England,  according  to  MagdeMrg  Zeltung,  feed  their  horses,  on  an  average,  4.55  kg. 
of  Indian  corn,  2.4  kg.  of  oats,  1.2  kg.  of  beans  and  peas,  and  0.15  kg.  of  wheat  bran. 
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The  street-car  company  of  Leipsic  feed  tlieir  horses  5.5  kg.  of  corn  and  1.5  kg.  of  oats ; 
the  horses  are  able  to  work  as  Avell  as  before  on  an  exclusive  oat  diet,  are  in  better 
condition,  and  have  a  smooth,  shiny  coat.  J.  Jensen,  Danish  state  instrnct.or  in 
animal  luisbandry,  states  th;it  "it  is  to  be  regretted  that  a  field  of  such  vast  eco- 
nomic importance  as  the  feeding  of  horses  has  not  yet  been  tlie  object  of  comprehen- 
sive and  careful  exiieriments,  so  that  the  relative  feeding  value  of  the  various  cereals 
as  food  for  horses  might  be  stated  definitely.  It  seems  evident  from  the  experiments 
made,  however,  that  the  nutritive  value  and  importance  of  oats  as  a  food  for  work 
horses  has  been  overestimated,  as,  in  fact,  the  value  of  the  nitrogenous  feeds  in  gen- 
eral."— F.  AV.  WOLL. 

Analyses  of  feeding  stuffs  (Massachusetts  State  Sta.  Bui.  53,  pp.  6,  7). — Tabu- 
lated analyses  are  given  of  mixed  horse  feeds,  cotton-seed  meal,  maize  feed,  gluten 
meal,  gluten  feed,  germ  feed,  wheat  bran,  oat  feed,  and  ground  oats. 

Analyses  of  cattle  foods,  F.  H.  Wekexskiold  (Rpt.  Cliem.  Control  Sta.  Chris- 
tianla,  1S03,  pp.  31-0.2). — Analyses  are  given  of  278  samples  of  feeding  stuffs — ascot- 
ton-seed  meal,  peanut-cake  meal,  rape-seed  meal,  linseed  meal,  whale-llesh  meal,  etc. 
Discussions  are  entered  on  in  the  report  concerning  the  quality  of  the  various  food 
stuffs,  origin,  adulterations,  etc. — F.  w.  wOLL. 

Analyses  of  maize  kernel  {Connecticut  State  Sta.  Bpt.  1S93,  pp.  301-313).— Aunly- 
ses  with  reference  to  food  ingredients  are  given  of  90  samples  of  corn  kernels,  together 
with  data  regarding  the  weight  of  kernel  and  cob,  ratio  of  kernel  to  cob,  date  of 
planting,  character  of  soil,  method  of  cultivation,  etc.  The  samples  were  those  col- 
lected for  the  Connecticut  exhibit  at  the  World's  Fair.  No  deductions  are  made  from 
the  analyses. 

Proteids  of  the  wheat  kernel,  T.  I>.  Osborne  and  C.  L.  Vookhees  {Connecticut 
Slate  Sta.  Bpt.  1S93,  pp.  175-lStj). — This  is  a  reprint  from  part  iv  of  the  Annual 
Keport  of  the  station  for  1S93  (E.  S.  R.,  .5,  p.  1079). 

The  proteids  of  cotton  seed,  T.  B.  Osborne  and  C.  L.  Voorhees  {Connecticut 
State  Sta.  Bpt.  1S9S,  pp.  211-217). — This  is  a  reprint  from  part  iv  of  the  Annual 
Report  of  the  station  for  1893  (E.  S.  R.,  5.  p.  1081). 

The  proteids  of  the  kidney  bean,  T.  15.  Osborne  {Connecticut  Sta.  Bpt.  1SD3,  pp. 
lSCi-210). — This  is  a  reprint  from  part  w  of  the  Annual  Report  of  the  station  for 
1893  (E.  S.  R.,  5,  p.  1080). 

The  food  value  of  pure  Graham  bread,  P.ardet  {Jour.  Pliarm.  el  Chim..  14  {1S94), 
No.  12,  pp.  621,  622). 

Table  oils  from  beech  and  linden  ( Kcw  Misc.  Bui.  91,  pp.  21S,  219). 

Slaughter  experiments  at  the  twentieth  fat  stock  show^  at  Berlin,  C.  Lehmann 
{Dcut.  landw.  Presse,  21  {1894),  No.  52,  pp.  517,518). — A  comparison  of  live  weights 
with  dressed  weights  of  different  breeds  of  sheep  and  swine. 

Potatoes  as  a  food  for  milch  cows,  C.  Cornevin  {Jour.  Jf/r.  Prat.,  58  {1894),  No. 
28,  pp  46,  47). — -A  condensed  statement  of  results  of  an  experiment  to  determine  the 
effect  of  potatoes  on  quality  of  milk  and  on  the  weight  of  milch  cows. 

Potatoes  as  a  food  for  beef  cattle  and  sheep,  A.  Girard  {Jour.  Agr.  Prat.,  58 
{1894),  No.  28,  pp.  43-46). — Experiments  to  determine  gain  in  live  weight  and  quality 
of  flesh  produced. 

Feeding  disembittered  lupines  to  hor-ses  and  cows,  G.  Kaiser  {Deut.  landw. 
Presse,  21  {1894),  No.  54,  p.  537). — The  record  of  a  favorable  experience. 

Poultry  industry  in  England,  W.  Fream  {Jour.  Boy.  Acjr.  Soc.  England,  ser.  3,  5 
{1894),  pp.  290-303). 

On  the  total  energy  brought  into  play  in  the  organism  by  the  combustion  of 
albuminoids,  C.  Matignon  (/>'»/.  Soc.  Chim.  Paris,  11-12  {1894),  No.  12,  pp.  568-571).— 
A  critical  discussion  of  the  work  principally  of  Berthelot  and  Andre  and  of  Petit. 

The  principle  of  maximum  work  and  of  entropy,  BertHi^lot  (Compt.  Bend., 
118  {1894),  No.  25,  pp.  1378-1392). 
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VETERINARY  SCIENCE  AND  PRACTICE. 

Laws  of  Massachusetts  regarding  contagious  diseases  among 
domestic  animals  {pp.  ^^7). — An  act  to  codify  and  con.solidate  the  laws 
relating?  to  contagious  diseases  among  domestic  animals  was  passed  by 
the  legislature  of  Massachusetts  and  was  approved  June  20,  1894. 
Under  the  new  law  towns  and  cities  are  -to  appoint  inspectors  subject 
to  the  local  boards  of  health  and  to  the  State  board  of  catile  commis- 
sioners. These  inspectors  are  required  to  inspect  regularly  and  thor- 
oughly all  neat  cattle  within  their  jurisdiction,  and  they  are  further 
charged  with  the  duty  of  inspecting  all  domestic  animals  which  are  sus- 
pected of  having  been  exposed  to  contagious  diseases.  They  also  have 
the  power  of  quarantine  and  make  returns  to  the  board  of  cattle  com- 
missioners. ITiider  the  authority  of  the  local  boards  of  health  they 
may  inspect  the  carcasses  of  all  slaughtered  animals  and  all  meat,  frnit, 
vegetables,  or  produce  of  any  kind,  which,  if  fouiul  unfit  for  food,  they 
may  seize  and  dispose  of.  Calves  less  than  1  month  old  are  con- 
demned as  unfit  for  human  food,  and  a  fine  or  imprisonment,  or  both,  is 
provided  for  any  one  selling  unwholesome  food.  The  local  boards  of 
health  may  publish  the  names  of  persons  convicted  of  offering  such  food. 

Slaughter  houses  and  kindred  establishments  must  take  out  a  town 
or  city  license,  under  which  the  nature  of  the  products  which  will  be 
sold,  the  estimated  number  of  cattle  to  be  slaughtered  weekly,  and  the 
days  of  the  week  on  which  slaughtering  will  be  done  must  be  given. 
Inspectors  shall  be  present  on  the  days  of  slaughtering,  and  it  is  illegal 
for  slaughtering  to  be  done  on  any  other  days  than  those  named  in  the 
license. 

Animals  slaughtered  on  private  premises  nuist  be  inspected  either  at 
the  time  of  slaughter  or  in  the  preceding  G  months. 

The  local  boards  of  health  may  regulate  the  movement  of  cattle 
within  their  jurisdiction.  If  quarantine  is  effected  on  the  owner's 
premises  he  shall  defray  the  expense;  if  elsewhere,  the  city  or  town 
shall  bear  the  cost,  of  which,  however,  four  fifths  shall  be  refunded  by 
the  State.  The  land  and  stables  of  an  owner  may  be  used  for  quaran- 
tine purposes  for  the  term  of  1  year,  the  resulting  damage  to  be  paid 
by  the  town  or  city,  four  fifths  of  which  amount,  however,  will  be  reim- 
bursed to  the  municipality  by  the  State. 

The  State  board  of  cattle  conmiissioners  is  authorized  to  make  regu- 
lations concerning  the  extirpation,  prevention,  and  suppression  of  con- 
tagious diseases,  inspection  of  animals  and  animal  |)roducts,  and  gov- 
ernmg  (piarantine  and  disinfection. 

The  board  of  cattle  commissioners  or  any  of  its  members,  after  an 
examination  of  a  case  of  contagious  disease  among  domestic  animals, 
may  have  the  aninml  quarantined  at  the  expense  of  the  owner,  or  may 
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have  it  killed  without  appraisal  or  payment.  The  expense  of  killing 
and  burying  is  borne  by  the  State.  If  after  slaughter  the  animal  proves 
free  from  the  disease  for  which  it  was  condemned  a  reasonable  sum 
shall  be  paid  to  tlie  owner  by  tbe  State :  ^^ Provided,  hoicever,  That  when- 
ever any  cattle  afflicted  with  the  disease  of  tuberculosis  are  killed  under 
the  i)rovisions  of  this  section  one  half  of  the  value  thereof  at  the  time 
of  slaughter  for  food  or  milk  purposes,  and  witliout  taking  into  consid- 
eration the  existence  of  such  disease,  shall  be  paid  to  the  owner  thereof 
out  of  the  treasury  of  the  Commonwealth  if  such  animal  has  been 
within  the  State  G  months  continuously  prior  to  its  being  killed, 
provided  such  person  shall  not  have,  prior  thereto,  willfully  concealed 
the  existence  of  tuberculosis  or  by  act  or  willful  neglect  contributed  to 
the  spread  of  such  disease.'' 

Cattle  coming  into  the  State  from  other  States  may  be  seized  and 
quarantined  at  the  exi^ense  of  the  owners  or  consignees,  or  may  be  killed 
witliout  appraisal  or  payment  for  the  same.  Texas  cattle  or  other  cat- 
tle of  this  class  shall  not  be  driven  outside  the  stock  yards  contrary 
to  an  order  of  the  board  of  cattle  commissioners,  and  such  cattle  shall 
be  kept  in  different  pens  from  those  in  which  other  cattle  are  kept. 

The  contagious  diseases  covered  by  this  act  are  glanders,  farcy,  con- 
tagious pleuro  pneumonia,  tuberculosis,  Texas  fever,  foot-and-mouth 
disease,  rinderpest,  hog  cholera,  and  rabies. 

Experimental  study  of  symptomatic  chaibon  and  its  relations  to  malignant 
CBdema,  H.  Duenschmanx  (Ann.  Inst.  I'astenr,  S  {1804),  No.  6,  jjp.  403-434). 

Tuberculosis  in  domestic  animals,  G.  Schneidemuhl  {Fiihling's  landw.  ZUj.,  43 
(1S94),  No.  13,  pp.  397-405). — A  discussion  of  means  of  dissemination,  diagnosis,  and 
prevention. 

The  Koch  test  for  tuberculosis,  H.  P.  Armsby  {Fennsijlvanla  Sta.  Rpt.  1S92,  pp. 
94-97).— A  reprint  from  Bulletin 21  of  the  station  (E.  S.  R.,  4,  p.  359). 

Report  of  the  special  committee  on  abortion  in  cattle,  J.  II.  Thorold  {Jour. 
Boy.  Jf/r.  Sac.  Enyhind,  scr.  3,  5  {1394)  No.  IS,  pp.  313-317). — A  brief  history  of  the 
disease,  summary  of  breeders'  evidence,  and  recommendations. 

Spaying  cows,  W.  J.  S.  McKay  {Agl.  Gaz.  N.  S.  IF.,  .7  (1894),  No.  5,  pp.  334-344, 
figs.  12). — An  account  of  implements,  stanchions,  methods  of  oiierating,  and  results 
of  spaying  12  head  of  cattle. 

Tuberculosis,  L.  Pearson  (Pennsylvania  Sta.  lipt.  1892,  pp.  98-107). — A  reprint 
from  Bulletin  21  of  the  station  (E.  S.  R.,  4,  p.  359). 

Typhoid  fever,  H.  L.  IJolley,  North  Dakota  Sta.  Bui.  13,  Apr.,  1894,  pp.  27-31, 
fig.  1). — A  general  discussion  of  typlioid  fever,  of  the  organism  iiroduciug  it,  and  ot 
the  precautious  necessary  to  prevent  the  spread  of  the  disease. 


DAIRYING. 

The  investigations  of  J.  Lehmann  on  the  casein  of  human  milk 
and  cows'  milk,  W.  Hempel  {rfii<jcr\^  Arch.  Pht/Kiol.,  50,  Ro.  10,  11, 
and  12,  pp.  .558-578).— The  late  Prof.  Julius  Lehmann,  of  Dresden, 
devoted  the  last  years  of  his  life  to  the  study  of  the  chemical  nature  of 
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milk  and  the  means  of  treating  cows'  milk  so  as  to  nuike  it  resemble 
human  milk  more  closely  as  a  food.  These  investigations  are  the  sub- 
ject of  the  present  paper. 

Lehmann's  method  of  determining  casein  was  by  means  of  nnglazed 
porcelain  plates,  and  was  briefly  as  follows:  The  plate  was  wet  with 
water  and  then  10  cc.  of  a  mixture  of  equal  parts  of  milk  and  water 
l)laced  in  the  center.  The  serum  separated  in  about  an  lionr  and  a  half, 
when  the  mixture  of  fat  and  casein  was  removed  with  a  si)atula  and 
finally  by  setting  the  plate  in  water  to  free  the  last  traces.  This  was 
placed  on  a  weighed  filter  and  washed  with  ether,  the  last  traces  of  fat 
being  removed  by  rubbing  the  casein  in  a  glass  mortar  and  then  wash- 
ing Avith  ether.  The  casein  was  dried  and  then  incinerated  for  ash. 
The  determinations  of  fat  and  casein  by  this  method  are  said  to  be 
very  accurate.  With  practice  G  determinations  can  be  made  in  a  day. 
The  casein  is  obtained  in  a  natural,  undecomi^osed  condition,  and  is 
termed  by  Lehmaun  "genuine"  casein  for  this  reason. 

As  a  result  of  numerous  determinaticms  it  was  found  that  the  "gen- 
uine" (^asein  of  cows'  milk  contained,  on  an  average,  7.2  per  cent  of  ash, 
and  that  the  ash  contained : 

CaO,  49.8  per  cent,  eqnivaleut  to  .3.20  per  cent  in  water-free  casein. 
MgO,  2.1  per  cent,  equivalent  to  0.10  per  cent  in  water-free  ca.sein. 
KcO,  0.9  per  cent,  equivalent  to  0.06  per  cent  in  water-free  casein. 
Na^O,  0.4  per  ci-nt,  equivalent  to  0.03  per  cent  in  water- free  casein. 
P-jOs,  45.0  per  cent,  equivalent  to  2.92  per  cent  in  water-free  casein. 
.SO:,,       1.2  per  cent,  equivalent  to  0.08  per  cent  in  water-free  casein. 

The  indications  were  that  the  phosphorus  in  casein  is  all  in  the  form 
of  an  ester-like  compound  derived  from  phosphoric  acid,  and  tliat 
casein  is  to  be  regarded  as  a  double  compound  of  casein.-calcium  with 
calcium  i)hosphate.  From  1.45  to  1.75  per  cent  of  CaO  was  found  to  be 
combined  directly  with  the  casein.  The  relation  of  casein-calcium  to 
calcium  phosphate  in  one  series  of  experiments  agreed  with  the  formula 
Ca:)(IH)4).2.Ca-casein;  but  in  other  cases  the  proportion  of  calcium 
phos])hate  was  too  small  for  this. 

The  average  elementary  composition  of  "genuine"  casein  was  found 
to  be:  Ash,  ().47  per  cent  (mostly  as  calcium  phosphate);  carbon,  50.S(5; 
hydrogen,  6.72;  nitrogen,  14.03;  phosphorus,  0.81,  and  sulphur,  0.72;  or 
calculated  to  ash -free  casein,  carbon,  54  per  cent;  hydrogen,  7.04;  nitro- 
gen, 15.0;  phosphcn'us,  0.847;  and  sulphur  0.771. 

Casein  from  cows'  milk  and  from  human  milk  differed  widely  in 
respect  to  sulphur  and  calcium  phosphate,  "showing  that  they  are 
undoubtedly  two  different  caseins."  While  "genuine"  casein  from  cows' 
milk  contained  0.723  per  cent  of  sulphur  and  0.6  per  cent  of  calcium 
phosphate,  "genuine"  casein  from  human  milk  contained  1.09  per  cent 
of  sulphur  but  only  3.2  per  cent  of  calcium  phosphate. 

The  average  com])osition  given  by  Lehmann  for  cows'  milk  and 
human  milk  is  as  follows  : 
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Average  composition  of  oows'  milk  and  human  milk. 
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Cows' 
milk. 

Human 
milk. 

Water 

Per  cent. 
88.0 
;       3.0 
0.3 
3.  .5 
4.5 
0.7 

Per  cent. 
88.5 
1.2 
0.5 
3.8 
fi.O 
0.2 

Fat 

Ash 

100.0 

100.  0 

The  flg'ares  for  liiimau  inilk  are  believed  to  be  especially  reliable,  as 
the  milk  was  obtained  by  entirely  emptying  the  glands. 

The  casein  precii^itated  from  human  milk  and  cows'  milk  by  acids 
also  differed  in  amount,  there  being  in  human  milk  1  part  (by  weight) 
of  casein  to  3  of  fat,  and  in  cows'  milk  1  part  to  1.10  of  fat.  The  charac- 
•ter  of  the  casein  precipitates  was  also  very  different. 

In  order  to  make  cows'  milk  approximately  like  human  milk,  Lehmann 
recommends  to  dilute  cows'  milk  until  it  has  the  proper  percentage  of 
casein,  and  then  add  sufficient  cream,  milk,  sugar,  and  egg  albumen  to 
make  the  tat,  sugar,  and  albumen  content  the  same  as  human  milk. 
In  adding  the  albumen  he  recommends  to  beat  the  albumen  from  a 
hen's  e<^g  slightly,  add  4  teaspoonfuls  of  water,  and  strain  through  a 
cloth,  using  the  third  portion  for  adding  to  the  milk.  This  artificial 
human  milk  has  been  found  to  give  good  I'esults  in  })ractice. 

The  fat  of  human  milk,  W.  G.  Ritppel  {Ztschr.  Biol.,  31,  No.  l,vp. 
1-11). — A  butter  was  made  from  human  milk  which  resembled  cows' 
butter  in  general  appearance.  By  fractional  distillation  the  following 
substances  were  detected  in  the  fat:  Butyric,  ca])ric,  caproic,  myristic, 
palmitic,  stearic,  and  oleic  acids,  and  glycerin,  and  the  presence  of 
formic  acid  was  indicated.  These  were  not  determined  quantitatively, 
but  the  volatile  fatty  acids  were  found  to  be  comparatively  low,  and  the 
non-volatile  acids  to  consist  about  half  of  oleic  acid,  while  in  the  solid 
acids  myristic  and  palmitic  acids  predominated  over  stearic  acid.  The 
presence  of  other  acids  besides  those  tound  is  suggested. 

[For  the  composition  of  the  fat  of  cows'  butter  see  E.  S.  R.,  4,  p.  213.] 

New  method  of  souring  cream  for  butter-making  {Milch  Ztr/.,  33 
(1894),  Ro.  19,  p.  301). — The  German  Government  has  recently  granted 
a  patent  on  a  method  for  souring  cream  without  the  aid  of  fermenta- 
tion. The  cream  as  soon  as  raised  is  i)laced  in  the  churn  and  sufficient 
dilute  hydrochloric  acid  added  to  give  the  cream  the  desired  acidity, 
the  same  degree  of  acidity  being  used  as  where  the  cream  is  ripened. 
The  cream  is  then  churned.  It  is  claimed  that  the  hydrochloric  acid 
takes  the  place  of  the  acid  developed  in  fermentation,  and  has  no  unde- 
sirable effect  on  either  the  cream,  butter,  or  butterndlk.  What  the 
function  of  the  hydrochloric  acid  is,  or  in  what  respect  the  method  is 
an  improvement  over  churning  the  cream  sweet,  the  patentee  does  not 
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oxi)laiii.     The  method  is  to  be  tested  in  dairy  experiments  at  an  exhi- 
l)ition  of  the  German  Ao-ricnltmal  Society  at  Berlin. 

On  the  change  in  the  composition  of  butter  by  long  keeping, 
A.  H.  Allen  and  C.  G.  Moor  {Analyst,  19  {lti.94),  'June,  pp.  l:Js-i:ji).— 
Fonr  samples  of  Danish  bntter  which  had  been  kept  in  sealed  tin  cans 
since  1888  were  analyzed  and  the  resnlts  compared  with  the  analyses 
of  the  same  lots  of  bntter  when  fresh,  as  follows: 

Composition  of  hutfer  when  fresh  and  after  Iceepint/  over  5  years. 
I  •  Butter  marked  "B." 


Butter  marked  "O. 


Analyzed 
November,  1888. 


Analyzed  March,  1894. 


Copen- 
hagen. 


Condition  of  butter Fresh. 

Specific  gravity  at  100°  C  . .  0. 86:59 

"Volatile    fatty"  acids,    by 

Keichert- Wollny  niitbod'.  22. 63 

Percentiiue  of  KOll  re- 
quired for  siii)()iiitication.  22. 27 

Saponification  equivalent..  251.90 

Soluble  fatty  acids,  per  cent 

Insoluble  fatty  acid.s.  \wrl 
cent ^ 


London.  London,  1. 


rresh. 

0. 8640 

22.39 


22.05 
254. 40 
37) 
50S 
45) 
S  90.24,' 
>  90.  62»i' 


']    4.i 


Decom- 
posed. 
0. 8634 


21.99 
255. 10 


3.82 
90.73 


London,2.iLondon,3. 

I 


Decom- 
posed. 
0.  8696 


22.  55 
248. 70 


5.  '".6 
90.70 


Decom- 
posed. 
0.  8730 


22.88 
245.20 


•5.80 

90.  on 


An.nlyzed 
November,  1888.  Analyzed 
I   March, 

Sen.-'Lond.n    Lo.Xn.  - 


Fresh. 

0. 8041 

24.39 

22. 15 
253.  30 


Fre.sh.  '  Not  de- 
composed. 
0.8641  ' 


24.70 

22.03 
254.  60 
(  4.60> 
\  4.66> 
I  i.llS 
\  VJ.iiOt 
'/  90.  30i; 


22.48 


23. 33 
240.  40 


5.89 
85.78 


'  Cubic  centimeter  decinormal  alkali  required  for  5  gni.  of  butter. 

In  commeiitinii'  npon  the  results,  Mr. Allen  said  that  the  flgiires  were 
no  doubt  snrprising  and  he  could  not  offer  any  definite  exidanation.  In 
the  samples  of  ''B"  the  volatile  fatty  acids  had  diminished  from  22  to 
12,  while  in  the  sample  '^O"  they  had  diminished  from  24.7  to  22.48. 
On  the  otlier  hand,  the  soluble  fatty  acids  decreased  only  in  the  case 
of  1  can,  although  the  3  cans  were  kept  side  by  side.  He  believed 
the  figures  indicated  that  it  was  impossible  to  tell  from  such  data, 
without  going  into  the  differentiation  of  the  nature  of  the  volatile 
acids,  what  change  had  occurred.  The  samples  "B  "  and  "O"  had 
behaved  in  a  different  manner,  although  they  had  been  kept  under  the 
same  conditions  as  to  exposure,  absence  of  light,  etc. 

The  behavior  of  cholera  bacilli  in  milk  and  cheese,  H.  Weig- 
MANN  and  G.  Zibn  {Landic.  Wochenbl.  Schles.  Bolsf.,  1S94,  No.  19, 
pp.  298,299;  and  Milch  Ztg.,  23  {1891),  No.  30,  pp.  311-313).— Cholera. 
bacilli  from  a  person  who  had  died  of  cholera  in  Hamburg  were  inocu- 
lated into  sterilized  milk,  and  in  a  few  days  increased  enormously.  In 
5  exi^eriinents  whole  milk  or  skiin  milk  was  strongly  inoculated  with 
this  cholera  culture,  and  then  mixed  with  more  milk  and  used  for  mak- 
ing Limburger  cheese.  In  most  cases  the  bacilli  were  dead  within  9 
hours  after  adding  the  rennet,  and  in  no  case,  even  when  they  were 
added  in  very  large  quantities,  did  they  retain  their  virulence  more  than 
24  hours.  Experiments  in  which  50  cc.  of  milk  was  mixed  with  0.2,  1, 
and  5  cc.  of  cholera  culture,  respectively,  bore  out  the  author's  suspicion 
that  the  loss  of  virulence  of  cholera  bacilli  in  milk  was  dependent,  not 
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alone  upon  tlie  increasing  acidity  of  the  milk,  but  npon  the  relative 
number  of  the  bacilli  in  proportion  to  other  milk  bacteria.  The  larger 
the  proportion  of  cholera  bacilli  the  lon.<>er  they  retained  their  viru- 
lence. The  conclusion  from  these  experiments  is  that  there  is  no  ground 
for  regarding  as  especially  dangerous  the  cheese  made  in  a  cholera- 
infected  district,  or  for  compelling  cheese  factories  in  such  districts  to 
close. 

Swedish  butter  exhibitions  (  Tidsh:  Landtman,  15  (1S94),  pp.  379,  380,  390).— The 
ninth  iu  a  series  of  butter  cxhil)ition.s  at  (iotbenburg  (Sweden)  was  held  April  23 
last.  Sixty-two  butter  factories  exhibited.  Out  of  a  i)Ossible  score  of  12  the  average 
score  was  11.3  iioints;  the  dairy  butter  scored  11.3  ^joints  on  an  average,  the  proprie- 
tary creamery  butter  11.(5  points,  and  the  cooperative  creamery  butter  11.1  points. 
Tlie  average  water  content  of  tlie  butter  exhibited  was  13.02  per  cent,  ranging  from 
9.13  per  cent  to  16..57  per  cent.  Eighty-two  per  cent  of  the  samples  exhibited  con- 
tained between  11  and  15  per  cent  of  water. 

The  twenty-third  butter  exhibition  at  Malmo  (Sweden)  took  place  on  May  7  last. 
Fifty  factories  exhibited.  The  average  score  was  11.6  points;  imvato  dairy  butter 
11.-5  on  an  average,  proprietary  creamery  butter  11.3,  and  cooperative  creamery  but- 
ter 11.8  points.  Average  water  content  for  all  samples  13.82  per  cent,  the  analyses 
ranging  fr-om  11. 6.^  to  16.38  per  cent.  Eighty-two  per  cent  of  the  samples  had 
between  11  and  15  per  cent  of  water. — F.  w.  moll. 

Process  for  preserving  milk  and  cream  for  a  length  of  time,  rendering  it 
suitable  for  lengthy  transit,  W.  F.  E.  Casse  (Jour.  Soc  Chem.  lnd.,13  {ISOi),  Xo. 
5,  p.  537). — A  process  patented  in  England  for  preserving  milk  by  adding  frozen 
milk  and  packing  iu  sawdust.  Milk  is  said  to  be  kept  fresh  2  or  S-Aveeks  by  this 
means. 

Variations  in  the  "latent  period"  of  coagulation  of  milk  treated  with  rennet, 
C.  Packs  {Compi.  Bend.,  US  {1894),  No.  23,  pp.  1291-1J94).— The  latent  period  of 
coagulation  is  defiued  as  the  period  which  elapses  between  the  addition  of  the  ren- 
net and  the  curdling  of  the  liquid. 

Some  observations  on  the  working  of  the  Cooley  system  and  the  De  Laval 
separator  sy.stem  in  cooperative  creameries  {Connecticut  State  Sta.  Ept.  1893,  pp. 
145-170). — This  is  a  reprint  from  part  in  of  the  Annual  Report  of  the  station  for 
1893  (E.  S.  R.,  5,  p.  998). 

Dairying  in  Ontario  {Ontario  Dept.  of  Agr.  Special  Bulletin,  1S94,  May  1,  p.  23). — 
This  is  devoted  to  statistics  of  the  dairy  industry  of  Ontario,  description  and  plan  of 
a  separator  creamery,  and  text  of  the  laws  under  which  'dairy  companies  may  be 
incorporated. 

Dairy  bulletin  {Ontario  Agl.  College  Bui.  93,  pp.  20). — A  popular  bulletin  on  milk- 
testing,  sei)arator  creameries,  cream-gathering  creameries,  and  the  making  of  siniug 
cheese,  summer  cheese,  and  fall  cheese. 

Tests  of  dairy  apparatus,  H.  P.  Armshy,  H.  .T.  Waters,  and  W.  H.  Caldwell 
{Fennsi/lrania  Sta.  Bpt.  1892,  pp.  51-64,  Jigs.  4).— A  reprint  of  Bulletin  20  of  the  sta- 
tion (E.  S.  R.,  4,  p.  364). 

Tests  of  centrifugal  separators,  W.  H.  Caldwell  {Pennsi/h-ania  Sta.  Bpt.  1892, 
pp.  64-79,  figs.  3).— A.  reprint  of  Bulletin  22  of  the  station  (E.  S.  R.,  4,  p.  751). 

Care  of  milk  for  cheese  factories  and  creameries,  H.  H.  Dean  {Ontario  J gl. 
College  Bui.  04,  pp.  8). — A  popular  biiUetin. 

The  quality  of  cheese  resulting  from  feeding  plants  fertilized  with  chemical 
fertilizers,  C.  Besaxo  {Annuario  B.  Stas.  Sper.  Caseificio  in  Lodi,  1893,  pp.  58-81).— 
Replies  to  a  circular  letter  on  this  subject  addressed  to  dairymen  and  dealers,  cor- 
respondents differing  widely  in  their  reports. 
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TECHNOLOGY. 

Concerning  the  crystallization  of  "  niassecuite "  in  motion  (Jour.  Jt^sn. 
'  \  tlVvv.  Cenihloiu-.  4  {IS'J4),  No.  '3,  pp.  .U6-3'j3). — A  discussion  of  methods  of  sngar- 
.ii.aking. 

Utilization  of  wine  marc,  A.  Mi'NTZ  (Compt.  Rend.,  US  (1894),  No.  22,  pp.  1224- 
122(>). — A  iiiotliod  of  obtaining  the  wine  left  after  pressui'e,  by  means  of  displace- 
rucut  with  water,  is  described,  and  the  value  as  cattle  food  of  the  residue  is  dis- 
cussed. 

The  action  of  certain  antiseptics  on  alcoholic  fermentation  and  on  diseases 
of  wines,  F.  Ravizza  {Sta:.  Spcr.  Agr.  JtaL,  2r,  {TS!)4),  No.  4,  pp.  357-SSt:). 

Studies  on  alcoholic  fermentation,  N.  vox  Ciiudiakow  {Landw.  Jahrh.,  23 
(1S:)4),  No.  2  and  3,  pp.  30l-r,S4,  ph.  5,  figs.  2). 

The  influence  of  fluorin  compounds  on  beer  ferments,  .1.  Effkont  {Compt. 
Bend.,  lis  (JS94),  No.  25,  pp.  1420-1423). 

The  Tannins,  Vol.  II,  H.  Trimble  (FhiJadelphia:  J.  B.  Lippincotf,  1S04). 

Improvements  in  the  manufacture  of  sulphuric  acid,  P.  S.  Gilchrist  {Jour. 
Amer.  Chem.  Soc,  10  {1S94),  No.  7,  pp.  49S-500,  fiij.  I). — A  report  of  results  of  applica- 
tions of  iiuju'oved  Hacker  and  (irilchrist  pipe-colunuis  at  Darlington,  S.  C 


AGRICULTURAL   ENGINEERING. 

Information  regarding  roads,  road  materials,  and  freight  rates  in  the  United 
States  {U.S.  Dept.  A  (jr.,  Office  of  Bond  Inquiry,  Buls.  4,  pp.  11;  6,  pp.  24,  maps  4; 
G,  pp.  30,  maps  7 ;  and  7,  pp.  29,  maps  5). — Bulletin  4  is  a  report  on  road-making  mate- 
rials in  Arkansas,  by  .7.  C.  Brauner,  State  geologist.  Bulletin  5  is  a  report  by  R. 
Stone  on  road  materials  and  transportation  rates  in  certain  States  west  of  the  Mis- 
sissippi, prepared  from  data  furnished  by  officials  of  various  railway  companies. 
Bulletin  6,  by  the  same  author,  gives  information  on  roads,  road  materials,  and 
freight  rates  in  certain  States  north  of  the  Ohio  River,  obtained  in  the  same  manner. 
Bulletin  7  is  a  report,  by  the  same  author,  on  roads  and  road-making  materials  in 
certain  Eastern  and  Soutberu  States,  compiled  from  the  same  sources. 

Earth  roads,  hints  on  their  construction  and  repair,  R.  Stonk  (  U.  S.  Dept.  Agr., 
Office  of  Hoad  Jnquiri/,  Ilul.  S,  pp.  2i>,  fujs.  _Zi). ^Information  and  suggestions  regarding 
the  construction  of  roads  without  gravel  or  stone,  and  the  repair  of  such  roads. 

Irrigation  and  the  storage  of  water  for  agricultural  purposes,  J.  Darby  {Jour. 
Boy.  Ayr.  Soc.  England,  scr.  3,  5  {1S94),  No.  IS,  pp.  272-2S9). — A  brief  note  on  irrigation 
on  the  continent  of  Europe,  and  descriptions  of  irrigated  meadows  and  of  storage 
tanks  in  England. 

Subirrigation  in  greenhouses,  F.  W.  Card  {Oard.  and  Forest,  7  {lS94),p.  268). 

The  conservation  of  w^ater  for  orchards,  I.  P.  Roberts  {Can.  Hort.,  17  {1894), 
No.  7,  pp.  234-236). 

STATISTICS. 

Danish  agricultural  exports  and  imports,   1892-'93,  F.  Reck 

{Tidsslcr.  Laiidokon.,  1:J  (1894),  pp.  170-lsS). — The  article  contains  aura- 
maries  and  discii.SvSions  of  Danish  agricultural  exi>ort.s  and  imports  dur- 
ing 1892-'93,  as  well,  as  comparisons  between  statistical  data  for  this 
and  previous  years.  Tlie  following  table  shows  the  excess  of  exports 
over  imports  for  18D2-'93,  and  the  averages  for  the  preceding  10 years: 
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Excess  of  exports  of  Danish  agricultural  products  over  imports. 


Horses number. . 

Steers  and  cows do 

Ciilves do 

Sheep  and  goats do 

Swine do 

!Meat million  lbs. . 

Pork 1 do 

Butter do 

Cheese do 


1892-'93. 


5,017 
75, 657 
2,028 
1,521 
53,  992 
10.53 
84.14 
78.97 
—1.65 


Average. 
1882-'92. 


8,224 

88, 017 

7,115 

49,  677 

179,  592 

0.26 

45.82 

49.36 

—1.12 


Eggs million  doz.. 

Wool million  lbs . . 

Cereals million  bu. . 

Bran million  lbs. . 

Oil  cakes do 

Rape  and  linseed bu. . 

Artificial  fertilizers,  million 

lbs 

Manures lbs . . 


1892-'93. 


Average. 
1882-'92. 


9.75 

7.82 

—1.23 

0.38 

—4.14 

-4.90 

—194. 41 

—179. 49 

—150.55 

—106.  37 

—56,  924 

—41, 374 

—50. 72 

—36.  65 

—17. 24 

—10. 11 

The  maia  interest  is  attached  to  the  exports  of  butter  and  pork,  these 
being-  the  two  most  important  agricultural  export  articles  for  Denmark. 
Thequantityofbutterexporteddiiringl892-'l>3was  105.4.5  milli(m  pounds 
(avoirdnpois),  against  G3.66  during  1882-'92,  and  100.22  in  lS91-'92. 
The  imports  of  butter  during  the  same  years  were  as  follows:  1892-'93, 
20.48  million  pounds ;  1882-'92, 14.29 ;  and  1891-'92,  24.26 ;  or  the  excess 
exports  of  butter  during  the  periods  mentioned  were  78.96,  49.37,  and 
75.96  million  pounds  (avoirdupois),  respectively.  The  excess  exports  of 
butter  during  1882-83  were  29.32  million  pounds.  The  butter  exports 
over  and  above  imports  have  thns  almost  trebled  duriugthe  last  10  years. 

Of  the  105  million  pounds  of  butter  exported  during  1892-'93  nearly 
102  million  pounds  went  to  England.  Sweden  and  Denmark  supply 
more  tha  ii  one  half,  and  Denmark  alone  two  rifths,  of  the  butter  imported 
into  England. 

The  average  price  for  the  year  paid  for  first-class  Danish  butter  was 
32.1  cts.  per  pound  (Danish)  during  1893,  against  33.5  cts.  during  1892 
(  =  29.2  cts.  and  30.5  cts.  per  pound  avoirdupois,  respectively). 

The  total  excess  exports  of  pork  from  Denmark  during  1893  amounted 
to  84.14  million  pounds,  or  an  increase  of  5.63  million  pounds  obove  the 
excess  during  the  preceding  yeai-.  The  report  states  that  with  higher 
prices  for  pork  and  lower  prices  for  grain  feeds,  hog  raivsing  has  been 
very  profitable  during  the  past  year  and  was  doubtless  the  most  remun- 
erative line  of  auimal  husbandry  in  Denmark.  (See  also  Landmands- 
hiade^  37,  pp.  293-295).— Y.  w.  WOLL. 

Swedish  agricultural  imports  and  exports  during  1892,  H. 
Nathorst  {Tidskr.  Laadtiuiin,  15  {1S94),  pp.  1S(}-1S2,  199-202,  238- 
2iO). — A  detailed  account  is  given  of  imports  and  exports  of  Sweden 
during  1892,  and  more  esjiecially  those  touching  upon  agriculture. 
Some  of  these  data  are  given  below : 

Swedish  imports  and  exports. 


Exports. 


Imports. 


Horses number. 

Cattle do... 

Sheep do 

Hogs kg. 

Pouliry number. 

Meat kg. 


2,866 
19,  275 
19,  005 

396,  555 
15,  295 

339, 100 


904 

794 

407 

38,  566 

1,962 

796,  754 


Porkandlard kg. 

Sausage do. . . 

Eggs million . 

Cheese kg- 

Butter do... 

Artificial  butter do. . . 


Exports. 


6,  725, 971 

79,  084 

1.5.75 

188, 018 

17, 129,  581 

22,  744 


Imports. 


8,  083,  253 

13,845 

5.21 

191,442 

833,  586 

714, 185 


Value  of  excess  exports  of  living  animals $1, 128,  000 

Value  of  excess  imports  of  meat,  pork,  and  eggs 347,  i>U 

Vahie  of  exports  of  dairy  products 9;  029,  486 
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Up  to  1870  Swodpu  was  a  grain-exporting  country,  but  since  fhe 
beginning  of  tlie  ''ciglities"  it  has  imported  large  quantities  of  cereals. 
In  189:3  the  following  <puintities  were  inii»orted;  Wheat,  118.19  million 
kilogram's;  rye,  75.81;  barley,  9.43;  Indiiui  corn,  18.36,  and  oats,  1.44. 
In  1892  the  value  of  the  excess  imports  of  cereals  amounted  to  over 

.f  7,23(),0(U>.— F.  W.  WOLL. 

Prodviction    of  butter  in  Norway  (Xorsk  L(nuhiu()Hlshlad,  IS  (7S94),  p.  16!)). — 

During  tlm  i)ast  6  years  the  production  of  butter  in  Norway  bais  "•reatly  increased, 

as  will  be  seen  from  the' following-  otiluial  data  of  exports  and  imports  from  1888  to 

date : 

Imports  and  exports  of  butter  in  N'orivaij. 


Imports. 

Exports. 

Import.s. 

Exports. 

1888 

Kilograms. 
2,  :i87.  140 
2,  X»,  000 
2,  451,  030 

Kilograins. 
292, 560 
257,  870 
211, 100 

1891 

Eiloqrains. 

1,631,  026 

1,  245.  702 

816, 828 

Eiloqrami. 
'  348,  7.55 

1889         .     . 

1892 

488,  134 

1890 

1893 

653, 178 

Judging  from  this  increase  in  production  it  is  very  likely  that  Norway  will, 
during  tb(^  present  year,  or  at  any  rate  during  the  coming  year,  export  more  butter 
than  is  im]iorted. 

Report  of  the  statistician  (  U.  S.  Dept.  Agr.,  Division  of  Statistics,  Bpt.  IIG,  n.  scr., 
pp.  296-394). — Crop  report  for  June,  tariff  rates  on  principal  cereals,  compiled  notes 
on  foreign  agriculture,  notes  from  U.  S.  consular  ofticers,  the  climate  of  jSIexico, 
Mexican  railways,  and  transportation  rates. 

An  elementary  text-book  on  the  agriculture  of  the  southern  part  of  France 
(Traite  d' agriculture  a  Vusage  du  midi  de  la  France),  B.  Chauzit  and  J.  B.  Chapelle 
{Montpellierand  Paris :  1S93,  pp.  3'>6). — The  subjects  briefly  treated  are  soils,  manures, 
drainage,  irrigation,  methods  of  cultivation,  field  crops,  vegetables,  fruit  and  forest 
trees,  viticulture,  agricultural  technology^  domestic  animals,  and  farm  management. 

Advantages  in  agricultural  production,  W.  E.  Bear  {Jour.  Roy.  Agr.  Sov.  Eng- 
land, ser.  3,  o  {1S94),  No.  IS,  pp.  250-265). 

Organization  of  Montana  Station  {Montana  Sfa.  Bui.  7,  pp.  16). — This  is  an 
announcement  of  the  organization  of  the  Montana  Station,  with  a  descriptipu  of  the 
duties  of  the  several  departments. 

Twelfth  Annual  Report  of  Ohio  Station  ( Ohio  Sta.  Bui.  52,  pp.  ^4).— This  includes 
brief  reports  by  the  director,  agriculturist,  horticulturist,  entomologist,  and  chemist, 
and  the  treasurer's  report  for  the  iiscal  year  ending  .June  80,  1S!).3. 

Reports  of  director  and  treasurer  of  Pennsylvania  Station  (  Pi-nnsjilvania  Sta. 
Bpt.  1892,  pp.  10-14). — A  brief  review  of  work,  a  list  of  bulletins  for  the  year,  and 
a  financial  report  for  the  fiscal  year  ending  June  30,  1892. 


NOTES. 

CoxNECici'T  Sroiiits  College. — Prof.  A.  G.  Giilley,  of  tlie  University  of  Ver- 
mont, sncceeds  I'rof.  H.  K.  Woodbury  ;is  teacher  of  horticulture  at  Storrs  Agricul- 
tural C!ollege. 

Georgia  Statiox. — The  success  of  the  station  butter  and  cheese  dairy  has 
induced  special  efforts  on  the  part  of  the  station  to  encourage  the  establishment  of 
creameries  and  cheese  factories  in  Georgia.  Oue  creamery  and  cheese  factory  has 
been  established  and  is  in  successful  operation.  It  is  now  proposed  to  organize  a 
State  dairymen's  association  in  Georgia,  and  the  effort  is  meeting  with  the  hearty 
approval  and  encouragement  of  dairymen  throughout  the  State. 

Idaho  Station. — A  survey  of  the  farm  at  the  substation  at  Grangeville  has  been 
made  by  J.  E.  Ostrander,  civil  engineer  of  the  station,  and  100  -^g-SbCTe  plats  for 
experimental  work  laid  out.  Experiments  in  grain  growing  will  be  commenced  in 
the  fall,  and  a  study  of  the  methods  of  hay-making  will  he  carried  on  next  sunnner 
in  the  meadows  at  Grangeville  and  in  the  laboratories  at  the  university. 

Loi'isiAXA  Stations. — On  July  1  A.  Lehmanu,  chemist  of  the  sugar  station, 
resigned  and  his  place  has  been  filled  by  R.  L.  Bivins. 

At  the  college  and  station  at  Baton  Rouge  the  chairs  of  mineralogy  and  geology,  and 
Ijotany  and  mycology  have  been  separated,  Prof.  W.  W.  Clendeniu  retaining  the 
chair  of  mineralogy  and  geology,  and. Prof.  W.  R.  Dodson  being  elected  to  the  chair 
of  botany,  mycology,  and  bacteriology.  This  change  was  necessitated  by  the  sta- 
tion undertaking  to  continue  the  geological  and  agricultural  survey  of  the  State. 
Prof.  C'lendenin's  time  will  now  be  divided  between  the  Agricultural  and  Mechanical 
College  and  field  work  on  the  survey  for  the  station. 

MiCHiGAX  College  and  Station. — The  college  will  in  the  future  confer  the 
degree  of  Master  of  Agriculture  upon  such  of  its  graduates  as  have  won  distinc- 
tion in  any  line  of  agricultural  pursuit. 

The  station  has  installed  an  electric  motor  for  use  in  grinding  feed,  cutting  silage, 
oi)erating  dairy  machinery,  etc. 

Nebraska  Station. — Prof.  G.  D.  Sweezey  began  work  as  meteorologist  to  the 
station  .luly  1.  G.  A.  Loveland  has  been  made  assistant  meteorologist,  although 
retaining  his  position  with  the.  AVeather  Bureau,  which  has  been  removed  from 
Omaha  to  Lincoln. 

New  York  Cornell  Station. — E.  G.  Lodeman,  assistant  in  horticulture,  has 
gone  to  Europe  on  three  months'  leave  of  absence  to  study  the  question  of  spraying 
and  other  treatment  of  diseases  of  grapes  in  France  and  Italy. 

The  work  of  the  station  has  been  quite  largely  extended  l)y  an  appropriation  by 
the  State  of  $8,000  for  the  purpose  of  horticultural  experiments  in  the  fruit  belt. 
The  work  is  under  charge  of  Prof.  Bailey  and  a  corps  of  field  assistants,  and  is  being 
prosecuted  vigorously.  Particular  attention  is  given  to  spraying  and  to  manuring 
orchards. 

Rhode  Island  Station. — G.  M.  Tucker  has  been  appointed  an  assistant  in  the 
agricultural  division,- G.  E.  Adams  and  W.  B.  Madison  assistants  in  the  horticultu- 
ral division,  and  C.  L.  Sargent  second  assistant  in  the  chemical  laboratory. 

Utah  Station. — J.  H.  Paul  has  been  elected  director  and  H.  E.  Hatch  treasurer 
of  the  station. 

Wisconsin  Station. — At  its  June  meeting  the  board  of  regents  of  the  Univer- 
sity of  Wisconsin  elected  E.  H.  Farriugton,  chemist  of  the  Illinois  Station,  to  the 
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chair  of  associate  professor  of  <Iairy  husbandry  in  the  college.  Prof.  Farrington 
will  have  his  office  in  the  dairy  building  at  the  university,  and  have  under  his  care 
the  raanageruont  of  the  dairy  school  instruction,  together  with  such  investigation 
as  will  naturally  fall  to  him.  The  building  of  the  dairy  school,  hitherto  in  use 
only  during  the  sessions  of  the  school,  will  now  be  used  as  a  i)ractical  creamery 
tlir(uighout  the  year,  purchasing  milk  from  farmers,  and  making  fancy  print  and 
tul)  butter,  Cheddar  cheese,  aud  pasteurized  cream. 

Prof.  H.  L.  Bolley,  botanist  of  the  North  Dakota  Station,  will  spend  two  months 
at  the  college  with  Prof.  li.  L.  Russell,  devoting  his  time  to  the  bacteriology  of  the 
dairy. 

In  Mai'ch  and  April  the  dairy  herd  at  the  university  i'arm  was  examined  through 
the  Koch  tuberculin  test  by  Drs.  Russell  and  Clark,  to  note  the  possible  presence 
of  tuberculosis  in  the  herd.  Twenty-five  animals  responded  to  the  test.  Twenty- 
eight  have  been  killed,  of  which  number  26  were  found  diseased.  The  tuberculin 
test  properly  diagnosed  every  case  but  one  with  all  the  animals  slaughtered.  The 
lymph  used  was  that  from  the  Koch  laboratory  and  this  Department.  The  Depart- 
ment lymph  was  found  very  satisfactory. 

Washington  Station. — J.  A.  Palmer  assumed  the  duties  of  horticulturist  June 
1,  aud  W.  J.  Spillnian  those  of  agriculturist  July  1. 

Wyoming  Station. — F.  J.  Niswander,  entomologist  of  the  station,  has  resigned. 
The  work  in  economic  entomology  will  be  carried  by  the  horticulturist,  B.  C. 
Buffum. 

AuDUHON  Sugar  School. — So  great  has  become  the  growth  of  the  sugar  school 
that  the»board  of  trustees  at  its  last  session  ordered  the  erection  of  a  new  chemical 
laboratory,  cajtable  of  acconnnodating  50  boys.  This  laboratory  is  now  in  process 
of  erection. 

Technical  education  in  dairying — an  English  example. — Under  this  title 
Richard  P.  Ward,  organizing  secretary  to  the  Cheshire  County  Council,  describes 
in  Transactions  of  the  Eu/hland  and  Agricultural  Society  of  Scotland  {1894,  p.  312)  the 
Cheshire  scheme  of  instruction  in  dairying.  This  consists  of  lectures  given  in  vil- 
lages, practical  instruction  in  cheese-making  aud  butter-making  given  to  classes  at 
farmhouses  in  different  places  throughout  the  country,  and  a  ])ermanent  dairy  insti- 
tute. The  latter  is  located  on  a  farm  of  170  acres  at  Worleston,  near  Crewe.  It 
provides  regular,  continuous,  and  systematic  practical  instruction  in  both  cheese 
and  butter  making,  as  well  as  in  the  theoretical  principles  involved.  The  (5  months 
from  April  to  October  are  devoted  entirely  to  female  students  and  the  other  (i  months 
to  males.  Three  sets  of  10  scholarships,  each  tenable  for  8  weeks,  are  granted  dur- 
ing the  summer  months,  and  2  sets  of  10  scholarships,  each  tenable  for  11  weeks, 
during  the  winter  months.  These  scholarships  cover  the  cost  of  fees  and  board  and 
lodging.  During  1893  the  institutes  gave  instruction  to  135  students.  "The  quality 
and  value  of  the  cheese  made  in  the  county  has  materially  improved  during  the  last 
2  or  3  years.  There  can  be  no  doubt  that  a  great  portion  of  tliis  iinprovement  is  due 
to  the  technical  instruction  given  by  the  county  council  and  the  greater  care  now 
bciing  given  to  this  important  industry,  through  the  special  attention  being  called 
to  it." 


EXPERIMENT  STATION  RECORD. 

Vol.  VI.  No.  3. 


The  act  of  Congress  making  appropriations  for  the  agricultural 
experiment  stations  for  the  fiscal  year  ending  June  30,  1895,  provides 
for  the  first  time  for  supervision  of  the  expenditures  of  the  stations  by 
United  States  authorities,  in  the  following  words: 

The  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  financial 
stat-ement  required  by  section  three  of  the  said  act  of  March  second,  eighteen  hun- 
dred and  eighty-seven;  shall  ascertain  whether  the  expenditures  under  the  appropri- 
ation hereby  made  are  in  accordance  with  the  provisions  of  the  said  act,  and  shall 
make  report  thereon  to  Cougress. 

It  will  be  observed  that  these  provisions  do  not  in  any  way  infringe 
upon  the  autonomy  of  the  stations.  The  administration  of  the  funds 
is  left,  as  before,  wholly  to  the  State  authorities.  Under  the  guidance 
of  these  authorities  the  stations  are  to  be  managed  with  "  due  regard 
to  the  varying  conditions  and  needs  of  the  respective  States  and  Ter- 
ritories." The  United  States  will  not,  however,  as  in  the  past,  be  con- 
tent to  allow  the  money  ai)propriated  from  the  national  Treasury  for 
agricultural  investigations  to  be  spent  without  any  accounting  to  its 
own  officers.  The  expenditures  and  the  work  of  the  stations  are  to  be 
formally  scrutinized  by  the  Secretary  of  Agriculture,  and  a  report  of 
his  examination  is  to  be  presented  to  Congress.  This  should  enable 
Congress  to  take  more  intelligent  action  with  refv3renceto  the  just  mer- 
its and  needs  of  the  stations,  and  at  the  same  time  it  should  strengthen 
the  stations  in  the  estiniation  of  the  country  in  so  far  as  their  work  is 
efficiently  and  wisely  done,  while  it  should  protect  them  against  vague 
accusations  of  misusing  public  funds,  which  perhaps  derive  their  force 
chiefly  from  the  fact  that  no  one  can  authoritatively  deny  them. 

In  this  connection  it  is  interesting  to  observe  that  M.  Tisserand,  in 
his  most  recent  report  on  the  experiment  stations  in  France,'  in  his 
capacity  as  Director  of  Agriculture,  protests  against  such  centraliza- 
tion of  management  of  the  stations  in  that  country  in  the  Ministry  of 
Agriculture  as  would  involve  their  complete  administration  and  main- 
tenance by  the  general  government.  At  present  these  stations  are 
largely  under  the  control  of  the  local  authorities  in  the  districts  {depart- 


'  Bui.  Min.  Agr.  France,  1894,  No.  3,  p.  229. 
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mriits)  wlicie  tliey  are  located.  The  directors  are  clioseu  by  a  com- 
mittee api)()iiited  under  rcfiulations  prescribed  by  the  Ministry  of 
Agriculture,  whose  members  in ust  be  capable  of  Judging  whether  the 
candidates  possess  the  necessary  scientific  attainments.  An  advisory 
committee  of  station  ofticers  aids  the  Ministry  in  determining  whether 
the  stations  have  properly  discharged  their  duties  and  how  the  funds 
appropriated  by  the  general  government  shall  be  divided  among  them. 
A  member  of  this  committee  is  selei^ted  each  year  to  inspect  the 
stations.  The  inspectors  thus  far  appointed  have  been  MM.  Miintz  and 
Grandeau.  M.  Tisserand  holds  that  this  system  is  more  economical 
and  gives  better  results  than  if  the  stations  were  wholly  under  the 
direction  of  the  Ministry  of  Agriculture  and  derived  all  their  funds 
from  the  national  treasury.  The  single  improvement  in  the  conduct  of 
the  stations  which  he  urges  is  that  the  directors  be  required  to  explain 
the  work  of  the  stations  to  assemblies  of  farmers  two  or  three  times  a 
year,  with  a  view  to  giving  the  farmers  a  better  understanding  of  what 
the  stations  are  doing  and  to  enabling  the  stations  to  find  out  wherein 
their  investigations  fail  to  meet  the  needs  of  practical  men. 

The  report  of  M.  Tisserand  above  referred  to,  which  presents  in  a 
very  clear  Avay  the  history  and  present  organization  of  agricultural 
education  and  investigation  in  France,  contains  much  that  is  of  great 
interest.  The  wonderful  development  of  institutions  for  instruction 
and  research  in  agriculture  under  the  Eepublic,  and  the  complete  way 
in  which  the  needs  of  various  classes  of  the  rural  population  are  pro- 
vided for  in  the  system  now  in  operation,  show  the  im])ortance  which  has 
been  attached  to  this  matter  by  the  leaders  of  public  opinion  in  France 
during  the  past  twenty- five  years.  Beginning  with  the  thoroughly 
scientific  course  of  instruction  in  the  Institut  Agronomique  at  Paris, 
agriculture  in  varying  proportions  of  theory  and  practice  is  taught  in 
schools  of  all  grades  down  to  the  primary.  To  provide  for  the  educa- 
tion of  teachers  of  agriculture  for  the  lower  schools,  as  well  as  to  keep 
the  adult  farmers  acquainted  with  the  progress  of  their  art,  110  pro- 
fessors (or  lecturers)  of  agriculture  are  now  at  Avork  in  the  different 
districts.  In  1893  those  professors  gave  instruction  to  2,600  or  2,700 
students  in  the  normal  schools  and  to  more  than  300,000  persons  who 
attended  their  conferences.  But  perhaps  the  most  striking  feature  of 
this  vast  sj^stem  of  agricultural  education  are  the  model  fields  {champs 
de  demonstration),  of  which  there  are  now  more  than  3,000  in  France. 
"The  results  obtained,"  says  M.  Tisserand,  '"are  remarkable.  The 
model  fields,  by  showing  at  all  points  of  onr  territory  to  the  eyes  of 
the  farmers  the  results  that  may  be  obtained  by  the  application  of  cer- 
tain fertilizers,  by  certain  methods  of  culture,  by  certain  varieties  of 
jjlants,  etc.,  have  been  the  cause  of  important  improvements;  and  there 
is  only  a  beginning,  ...  It  can  be  said  without  fear  that  the  model 
fields  have  been  one  of  the  powerful  factors  in  increasing  our  agricul- 
tural production.'    . 
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In  studying  the  system  of  jigricultural  investigatiou  and  education 
in  France  as  portrayed  by  M.  Tisserand,  one  is  deeply  impressed  with 
the  clear  distinctions  which  have  been  drawn  between  the  institutions 
for  research  and  instruction.  In  France  the  experiment  station  is  an 
institution  for  the  discovery  of  new  truth.  Even  the  scientific  work 
required  iji  the  analysis  of  soils,  fertilizers,  and  feeding  stuff's,  or  other 
work  required  for  the  protection  of  the  farmers  against  fraud,  is  largely 
done  in  separate  institutions  designated  agricultural  laboratories.  The 
stations  are  to  find  out  what  is  now  unknown,  and  their  methods  are 
strictly  scientific.  When  they  have  discovered  and  announced  to  the 
world  a  new  principle  or  a  new  application  of  well-known  principles 
which  will  benefit  agriculture  their  duty  is  fulfilled.  It  then  remains 
for  the  teachers  of  agriculture  to  explain  this  new  truth  to  their  stu- 
dents and  hearers,  for  the  i)ress  to  disseminate  it,  and  for  the  model 
field  to  make  of  it  an  object  lesson  which  may  be  copied  by  the  practi- 
cal farmer.  No  doubt  there  arc  many  advantages  in  this  thorough 
classification  of  institutions  for  the  advancement  of  agriculture.  The 
workers  in  each  can  concentrate  their  efforts  on  their  duties,  whether 
they  be  of  research  or  instruction,  and  there  is  a  better  opportunity  for 
the  scientist  to  make  thorough  work  of  his  investigations  and  for  the 
teacher  or  model  farmer  to  consider  the  needs  of  his  pupils  and  to' 
adapt  his  methods  of  instruction  to  their  requirements.  In  France  it 
would  appear  that  somewhat  more  of  sympathy  between  the  scientist 
and  the  farmer  is  desirable;  in  the  United  States  the  scientist  should 
be  allowed  to  pursue  his  proper  work  without  so  much  interruption  to 
answer  questions  which  it  should  be  the  business  of  the  schoolmaster 
or  the  lecturer  to  explain  to  the  farmer. 


CONVENTION  OF  ASSOCIATION  OF  OFFICIAL  AGRICULTURAL 

CHFMISTS,  i8()4. 


The  eleventh  annual  convention  of  the  Association  of  Official  Agri- 
cultural Chemists  was  held  in  the  lecture  room  of  the  National  Museum 
at  Washington,  D.  C,  August  23-25.  The  first  day's  session  was  pre- 
sided over  by  Vice-President  H.  A.  Huston,  the  president,  E.  B. 
Voorhees,  being  unavoidably  detained  until  the  second  day.  About  GO 
chemists  were  in  attendance. 

In  the  president's  address  the  history  of  the  Association  was  l)riefly 
reviewed.  Its  relations  especially  to  the  fertilizer  industry  were  dis- 
cussed; and  the  broadening  of  lines  of  investigation,  more  thorough 
study  of  methods,  particularly  those  for  estimating  the  availability  of 
fertilizing  constituents,  and  cooperation  with  foreign  chemists  were 
urged.  It  was  also  urged  that  in  the  publication  of  fertilizer  work  the 
practical  application  of  the  results  should  be  more  clearly  brought  out. 

Several  new  and  important  features  were  inaugurated  at  this  session 
of  the  Association.  All  proposed  changes  in  methods  were  referred  to 
a  committee,  composed  of  the  reporters  for  the  year,  before  being  acted 
upon  by  the  Association.  The  advantages  ot  this  method  of  procedure 
were  apparent  in  the  economy  of  time  in  the  general  sessions,  more 
intelligent  action  ou  the  part  of  the  Association,  and  greater  conserva- 
tism. Another  desirable  action  was  the  recommendation  to  the  presi- 
identof  the  Association  that  he  continue  the  reporters  in  otfice  for  at 
least  two  years,  and  the  appointing  of  associate  reporters.  It  was 
believed  that  two  years  would  give  each  reporter  better  opportunity  to 
develop  his  plan  of  work  and  carryit  into  effect  than  one  year,  enabling 
him  to  profit  the  second  year  by  his  experience  the  first  year.  The 
associate  reporters  are  to  assist  in  carrying  out  the  work  planned  by 
the  reporters,  and  may  succeed  the  latter. 

The  constitution  was  also  amended  to  provide  that  no  changes  in 
official  methods  of  fertilizer  analysis  vshall  be  made,  except  by  unan- 
imous consent,  until  an  opportunity  shall  have  been  given  to  all  official 
chemists  exercisingofficial  fertilizer  control  to  test  the  proposed  changes. 

The  scope  of  work  of  the  Association  was  widened  to  include  inves- 
tigations of  methods  employed  in  the  tanning  industry,  and  a  reporter 
on  tannin  was  provided  for. 

A  connnittee  on  revising  and  editing  the  methods  of  analysis,  con- 
sisting of  L.  L.  Van  Slyke,  E.  .1.  -T.  De  Eoode,  and  W.  D.  Bigelow,  was 
appointed. 
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Ou  iuvitatiou,  the  Assistant  Secretary  of  Agrieulture  appeared  before 
the  convention  and  delivered  a  brief  address, 

Fertiliz('):s.—{\)  Potash, — Tlie  report  ou  potash  was  presented  by  H. 
J.  Wheeler.  The  work  of  the  year  on  this  snbject  consisted  principally 
of  tests  of  errors  due  to  impurities  in  reagents  and  to  double  decom- 
position of  potassium-platinum  chlorid  due  to  the  ammonium  chlorid 
wasli  used  in  the  Lindo-Gladding  method.  The  following-  changes  in 
the  methods  for  potash  were  adopted : 

In  the  alternate  method  the  time  of  boiling  in  preparing  the  solu- 
tion was  increased  to  30  minutes  and  the  number  of  cubic  centimeters 
of  water  used  to  300,  to  conform  with  directions  for  the  same  operation 
under  the  Lindo-Gladding  method;  the  directions  for  preparing  solu- 
tions of  organic  substances  containing  potash  were  slightly  modified 
to  make  them  more  explicit,  and  the  use  of  ether  in  washing  the  potas- 
sium-platinum ehlorid  obtained  in  the  alternate  method  was  disi^ensed 
with.  It  w'as  finally  recommended  that  the  reporter  for  next  year  con- 
tinue the  lines  of  investigation  pursued  during  the  past  year,  and  in 
addition  make  comparative  tests  of  the  methods  in  the  presence  of 
maximum  amounts  of  sulphates,  and  to  investigate  the  value  of  adding 
calcium  chlorid  to  remove  soluble  phosphates  in  the  determination  of 
potash  in  superphosphates  by  the  Lindo-Gladding  method,  as  proposed 
by  H.  A.  Huston. 

(2)  Fhosphorie  acid. — The  report  on  phosphoric  acid  was  submitted 
by  B.  W.  Kilgore.  The  subjects  of  investigation  during  the  year  were 
(1)  Eoss'  method  of  direct  determination  of  citrate  soluble  phosphoric 
acid;'  (2)  treatment  of  the  residue  from  the  citrate  solution  with  a 
mixture  of  nitric  and  hydrochloric  acids  instead  of  igniting;  (3)  deter- 
mination of  phosphoric  acid  by  titrating  the  yellow  precipitate  of 
ammonium  phosphomolybdate;^  and  (4)  methods  of  washing  the  pre- 
cipitate with  magnesia  mixture. 

After  discussion  of  the  report  ami  the  reading  of  special  papers  on 
the  subject  of  phosphoric  acid,  the  following  changes  in  ofiicial 
methods  were  adopted  :  In  the  i)reparation  of  the  solution  of  the 
residue  from  digestion  with  citrate  solution  it  is  made  optional  whether 
the  residue  is  ignited  and  dissolved  in  hydrochloric  acid  or  returned 
to  the  digestion  flask  and  treated  with  a  solution  of  from  30  to  35  cc. 
of  nitric  acid  and  from  5  to  10  cc.  of  hydrochloric  acid  ;  and  in  the 
directions  for  the  preparation  of  dilute  ammonia  for  washing  it  is  speci- 
fied simply  that  the  solution  shall  contain  2i  per  cent  of  ammonia,  the 
wording  in  other  parts  of  the  method  being  made  to  conform  to  this 
change.  In  view  of  the  contradictory  results  with  the  Ross  method  of 
direct  determination  of  citrate-soluble  phosphoric  acid,  it  was  recom- 
mended that  it  be  subjected  to  further  trial  before  being  passed  upon 
by  the  association. 

'  U.  S.  Dept.  Agr.,  Div.  of  Chein.  Bnl.  38,  p.  16;  or  Jonr.  Am.  Chem.  8oc.,  16  (1894), 
No.  5,  p.  304. 

-Jonr.  Am.  Chem.  Soc,  15  (1893),  No.  7,  ]..  3S2  ;  16  (1894),  No.  1,  p.  278. 


180  EXPERIMENT    STATION    RECORD. 

Ill  tills  coiiiic'ctioii  B.  B.  Boss  ciilled  attention  to  a  new  reaction 
between  uminoniuiii  ]»liosphoiiiolyl)(Iate,  >suli)lnuic  acid,  and  hydrogen 
peroxid,  whicli  be  suggested  might  be  utilized  in  the  voluinetric 
deteriniiiatioii  of  phosphoric  acid. 

In  a  paper  on  "The  estimation  of  pliosphoric  acid  by  titration  of  the 
yellow  precipitate  of  ammonium  phosphomolybdate,"  B.  W.  Kilgore 
reviewed  the  literature  of  this  method,  and  reported  results  of  com- 
parisons of  Pemberton\s  method  with  the  official,  method.  The  results 
l)y  the  former  method  were  generally  too  high,  due,  as  the  experiments 
indicate,  to  the  separation  of  a  mixture  of  molybdic  acid  and  molyb- 
date  of  ammonia  at  the  temperature  prescribed.  By  reducing  the 
temi^erature  to  60°  0.  in  the  bath,  correspondiug  to  55°  in  the  tiask, 
results  closely  agreeing  with  those  given  by  the  gravimetric  method 
were  obtained.  It  was  also  found  that  the  official  molybdate  solution 
was  less  liable  to  form  a  deposit  than  the  aqueous  solution  recom- 
mended by  Pemberton.  By  using  L'5  cc.  of  the  official  solution  for  each 
0.2  gm.  of  substance  and  reducing  the  temj)erature  of  the  bath  to  60° 
the  author  obtained  fairly  concordant  results  which  agreed  well  with 
those  obtained  by  the  gravimetric  method. 

A  paper  on  "A  comparison  of  results  by  old  and  new  methods  for 
citrate-soluble  phosphoric  acid,"  by  B.  W.  Kilgore  and  C.  B.  Williams, 
was  read,  in  which  attention  was  called  to  the  fact  that  changes  in  the 
manipulation  of  the  official  method  made  at  the  last  meeting  involve 
an  increase  in  actual  temperature  of  digestion  of  about  2  °  C. ;  and 
results  of  17  tests  are  reported  which  show  that  this  increase  in  tem- 
l^erature  causes  an  average  decrease  of  0.5  per  cent  of  insoluble 
phosphoric  acid. 

A  paper  on  "  A  comi)arison  of  Pemberton's  method  of  phosphoric  acid 
determination  with  the  official  method,"  by  F.  Bergami,  was  presented 
to  the  convention.  In  this  it  was  shown  by  the  results  of  comparative 
trials  on  15  materials  that  the  Pemberton  method  gave  results  a  little 
lower  than  those  obtained  by  the  official  method.  It  is  suggested  that 
the  results  by  the  official  method  w^ould  probably  be  somewhat  reduced 
if  special  precautions  were  taken  to  neutralize  the  ammonia  solution  of 
the  phospho-molybdate  precipitate.  The  results  on  the  whole  are 
thought  to  be  generally  favorable  to  the  Pemberton  method  on  the 
score  of  rapidity  and  accuracy.  It  was  observed  in  connection  with 
this  investigation  that  the  presence  of  a  small  amount  of  carbonic  acid 
in  the  standard  alkali  did  not  affect  the  accuracy  of  the  determinations. 

A  mechanical  shaker  for  precipitating  solutions  of  phosx^hate  was 
described  by  H.  A.  Huston. 

In  a  paper  on  "  The  determination  of  phosphoric  acid  by  molybdic 
solution,"  W.  E.  Garrigues  reported  results  of  investigations  on  the 
effect  of  evaporating  phosphoric  acid  solutions  to  dryness  to  remove 
silica  ujion  the  subsequent  determination  of  phosphoric  acid.  It  was 
found  that  both  nieta  and  pyrophosphoric  acid  were  formed  in  this  case 
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and  were  afterwards  incompletely  reconverte<l  into  orthophosplioric 
acid.  His  investigations  indicate  further  that  for  amounts  of  phos- 
pborieacid  exceeding  0.1  gm.  a  greater  proportion  of  molybdic  solution 
than  50  cc.  to  0.1  (the  proportion  i)rescribed  in  tlie  official  methods) 
must  be  used  to  insure  promi^t  and  complete  precipitation  of  the  phos- 
phoric acid  in  1  hour.  The  Pemberton  method  in  the  hands  of  the 
author  gave  results  agreeing  well  with  the  official  method,  although 
a  little  higher,  due,  it  is  believed,  to  incomplete  precipitation  in  tlie 
latter.  The  results  obtained  also  indicate  that  it  is  immaterial 
whether  there  is  considerable  or  only  a  slight  excess  of  ammonia  at  the 
time  of  precipitation.  A  method  is  described  which  it  is  believed 
largely  overcomes  the  above  objection. 

(3)  Nitrogen. — A  report  on  the  study  of  methods  of  determining  nitro- 
gen, especially  those  applicable  to  substances  containing  nitrates,  was 
submitted  by  J.  jNI.  Bartlett.  The  changes  proposed  and  adopted  were 
principally  of  a  verbal  character.  In  the  directions  for  the  prepara- 
tion of  standard  solutions  the  word  "alkali"  was  substituted  for 
"ammonia,"  and  the  wording  in  the  different  methods  was  changed  to 
conform  to  this  modification.  The  amount  of  material  taken  for  diges- 
tion in  the  Kjeldahl  and  Gunning  methods  and  their  modifications  was 
directed  to  be  uniformly  stated  as  from  0.7  to  3.5  gm.  Fassbender's 
method  was  recommended  for  trial  during  the  coming  year,  and  the 
Schulz-Tiemann  method  for  nitric  nitrogen  was  adopted  as  provisional. 
The  Fassbender  method  is  essentially  as  follow.s:  To  1  gm.  of  substance 
0.7  gm.  of  mercuric  oxid  and  20  cc.  of  concentrated  sulphuric  acid  are 
added  and  digestion  conducted  as  usual,  bumping  and  frothing  being 
checked  by  the  addition  of  a  piece  of  paraffin  the  size  of  a  pea.  Tlie 
ammonia  is  set  free  by  adding  60  cc.  of  a  solution  of  caustic  soda  and 
potassium  sulphid  prepared  by  adding  a  solution  of  .350  gm.  of  potas- 
sium sulphid  in  2  liters  of  water  to  11.5  liters  of  soda  solution  of  1.375 
sp.  gr. 

In  a  paper  on  "  The  determination  of  nitric  nitrogen  by  the  zinc-iron 
method,"  F.  S.  Shiver  reported  the  following  method,  which  had  given 
in  his  hands  practi(;ally  theoretical  results  on  pure  nitrates,  although 
its  applicability  to  mixed  fertilizers  had  been  tested  to  only  a  limited 
extent:  Five  grams  of  nitrate  were  dissolved  in  500  cc.  of  water  and 
50  cc.  of  this  solution  placed  in  a  Kjeldahl  digestion  flask  with  5  gm. 
each  of  zinc  dust  and  iron  filings;  75  cc.  of  water  and  80  cc.  of  sodium 
hydrate,  1.3  sp.  gr.,  were  added  and  the  flask  connected  with  a  con- 
denser, to  which  was  attached  an  Erlenmeyer  flask  containing  the 
standard  acid.  The  contents  of  the  flask  were  thoroughly  mixed  and 
allowed  to  stand  1  hour,  then  heated  gently,  and  finally  boiled  until 
100  to  125  cc.  were  distilled  over.  Chlorids  and  sul]»hates  did  not 
impair  the  accuracy  of  the  method.  The  averages  of  a  number  of 
determinations  of  nitrogen  in  nitrate  of  potash  containing  theoretically 
13.88  per  cent  of  nitrogen  were  by  zinc-iron  method  13.84,  by  modified 
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KJeldalil  metliod  13.83  per  cent.  On  pure  sodiiuii  nitrate  the  average 
by  tlie  /jiic-iroii  metliod  was  I.j.05  per  cent,  by  tbe  modified  Kjeldalil 
method  15.S8  per  cent. 

In  a  paper  on  "The  standardization  of  normal  acid  and  alkali  solu- 
tions," by  H.  K.  Miller,  the  results  of  a  comi)arison  of  the  leading  proc- 
esses were  reported. 

aS'o<7,s-  and  ash. — The  report  on  this  subject  was  presented  by  A.  M. 
Peter.  The  results  of  comparative  tests  by  different  analysts  showed 
that  the  great  irregularities  did  not  permit  of  computing  averages  or 
of  drawing  very  definite  conclusions.  The  recommendations  of  the 
reporter,  which  were  adopted  by  the  convention,  ijrovided  for  subjecting 
to  analysis  only  that  portion  of  the  soil  which  passes  a  sieve  having 
circular  holes  i  mm.  in  diameter;  for  separating  the  soluble  silica  before 
ignition  to  determine  the  carbon;  for  the  elimination  of  the  error  in 
carbon  determination  due  to  the  water  in  hydrated  silica,  and  for  diges- 
tion for  10  liours  under  atmospheric  pressure  in  a  flask  provided  with 
a  condenser  to  prevent  evaporation  of  acid.  Moisture  is  to  be  deter- 
mined in  the  air-dry  soil  by  drying  to  a  constant  weight  in  a  water  oven 
kept  briskly  boiling,  and  the  acid-soluble  materials  are  to  be  determined 
in  this  dry  soil,  tlie  results  being  reported  on  the  air-dry  basis.  In  the 
method  for  the  determination  of  sulphuric  acid  in  soils,'  the  amount 
of  distilled  water  added  in  the  first  case  is  reduced  to  50  cc,  the  amount 
of  barium  chlorid  added  is  reduced  to  2  or  3  cc,  and  the  amount  of 
boiliug  water  to  be  used  in  washing  the  barium-sulphate  precipitate  is 
reduced  to  15  to  20  cc.  A  few  other  unimportant  changes,  principally 
of  a  verbal  character,  were  recommended  and  adopted. 

It  was  especially  recommended  that  the  reporter  for  next  year  inves- 
tigate the  chemical  methods  of  determining  the  availability  of  potash 
and  phosphoric  acid  in  soils. 

In  connection  with  the  discussion  of  the  subject  of  soils,  a  paper  "On 
the  action  of  oxalic  acid  on  phosphates,  silicates,  and  soil,"  by  J.  H. 
Castle,  P.  Marvin,  and  J.  C.  Calvert,  was  read  before  the  association. 
In  this  the  results  of  treatment  of  several  commercial  phosphates  of 
lime,  silicates  of  calcium  and  potash,  feldspar,  and  soil  are  reported, 
which  show  that  comparatively  large  amounts  of  phosphoric  acid  and 
potash  are  dissolved  out  of  these  substances  by  this  reagent,  and 
indicate  that  oxalic  acid  is  probably  one  of  the  strongest  acids  found 
in  root  sap.  By  heating  10  gm.  of  soil  with  100  cc.  of  normal  oxalic 
acid  in  a  pressure  bottle  for  G  hours  in  a  boiling  water  bath  as  much 
phosphoric  acid  Avas  dissolved  as  by  the  provisional  juethod  of  soil 
analysis,  but  slightly  less  of  x)otash.  It  is  believed  that  the  amount  of 
the  latter  might  be  increased  by  mixing  a  stronger  acid  with  the  oxalic 
acid.  The  advisability  of  using  oxalates  as  a  fertilizer,  as  indicated 
by  these  tests,  is  pointed  out,  and  it  is  stated  that  this  subject  will  be 
further  investigated  in  pot  experiments. 


'  U.  S.  Dept.  Agr.,  Div.  of  Cbem.  Bui.  38,  p.  203. 
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111  a  paper  entitled  ''A  metliod  for  the  determiuatiou  of  phosphoric 
acid  ill  soils,"  A.  Goss  suggested  the  following  modification  of  the 
Kjeldahl  method  as  adapted  to  this  purpose:  Ten  grams  of  air-dry 
soil,  0.7  gm.  of  mercuric  oxid,  and  20  to  30  cc.  of  concentrated  sul- 
phuric acid  are  boiled  in  a  digestion  flask  for  1  hour:  100  cc.  of  water, 
5  cc.  of  hydrochloric  acid,  and  2  cc.  of  nitric  acid  are  added,  and  the 
whole  boiled  gently  for  2  minutes.  The  solution  is  made  up  to  250  cc. 
and  100  cc.  taken  for  precipitation;  75  cc.  of  molybdic;  solution  is  then 
added,  and  the  contents  of  the  flask  kept  at  80'^  C.  for  15  minutes, 
shaking  4  or  5  times.  After  standing  10  minutes  the  solution  is 
filtered,  with  gentle  suction.  The  method  is  then  proceeded  with  as 
usual,  observing  certain  minor  precautions  which  are  enumerated. 
Experimental  data  upon  which  the  various  provisions  of  this  method 
rest  are  given  in  detail. 

In  "A  note  on  the  direct  determination  of  potash  in  the  soil  solu- 
tion," A.  M.  Peter  reports  the  results  of  direct  evaporation  of  an  aliquot 
part  of  the  hydrochloric-acid  solution  with  an  excess  of  platinic  chlorid, 
which  agree  closely  with  those  obtained  by  the  provisional  method. 

)Sugar. — A  brief  report  on  sugar  was  presented  by  G.  L.  Spencer. 
The  work  of  the  year  related  to  the  determination  of  moisture  (1)  by 
the  official  method,'  (2)  by  drying  in  a  vacuum  for  5,  15,  20,  and  10 
hours,  and  (3)  by  the  paper  coil  or  Josse  method.  Three  Association 
chemists  and  two  refinery  chemists  took  part  in  this  work.  The  results 
indicated  that  the  official  method  is  fully  equal,  if  not  superior,  to  the 
other  methods  tested,  and  rendered  inadvisable  recommendations  of 
any  modification  of  present  methods  of  analysis.  Further  investiga- 
tion of  methods  of  moisture  determination  during  the  coming  year  was 
recommended. 

A  paper  "On  the  determination  of  cane  sugar  in  the  presence  of  com- 
mercial glucose,"  by  H.  A.  Weber  and  Wm.  McPherson,  was  presented. 
The  authors  reported  an  investigation  of  methods  of  acid  reversion  of 
sucrose  in  the  presence  of  dextrin  and  glucose,  and  the  subsequent 
determination  of  the  invert  sugar  by  means  of  Fehling's  solution  or 
the  polariscope.  The  results  show  a  slight  error  in  these  methods,  due 
to  hydration  of  dextrin,  which  may  be  reduced  to  a  minimum  by  heat- 
ing for  10  minutes,  gradually  bringing  the  temperature  to  08°  C.  at  the 
end  of  that  time.  It  was  also  found  that  acetic  acid  inverts  glucose 
completely,  and  that  where  Fehling's  solution  is  used  for  determining- 
sucrose  in  ])resence  of  commercial  glucose  it  is  preferable  to  hydro- 
chloric acid  for  inversion. 

Fermented  and  distilled  liquors. — The  reporter  on  the  subject  of  fer- 
mented liquors,  C.  A.  Crami^ton,  being  debarred  by  the  Treasury  offi- 
cials from  participating  in  this  work,  a  report  by  G.  E.  Colby  on 
analyses  by  8  chemists  of  a  dry  red  wine  by  official  methods  was  read 
by  H.  W.  Wiley.    The  results  were  generally  satisfactory,  and  indi- 


'  U.  S.  Dept.  Agr.,  Div.  of  Chom.  Cul.  38,  p.  179. 


184  EXPERIMENT    STATION    KECORL). 

cated  that  an  accurately  graduated  sjiiiidle  cau  be  depended  upon  for 
determining-  the  specific  gravity  if  the  temperature  is  carefully  con- 
trolk'd.  No  modifications  of  present  methods  were  suggested  l)y  the 
reporter  or  adopted  by  the  convention.  On  motion  of  H.  A.  Huston, 
the  scope  of  the  work  was  widened  to  include  distilled  liquors. 

Feeding  stuf.s.— The  leiwrt  on  cattle  foods  was  submitted  by  H.  J. 
Patterson,  and  Avas  devoted  principally  to  an  account  of  investigations 
of  methods  of  determining  moisture,  drying  the  ether  extract,  com- 
parison of  the  1.25  and  2.5  solutions  for  fiber  determination,  and  the 
separation  of  the  different  compounds  of  the  nitrogen-free  extract.  The 
following  method  of  determining  fiber  was  also  investigated:  Two 
grams  of  substance  was  treated  with  200  cc.  of  1  per  cent  hydrochloric 
acid  for  2  hours  in  a  tightly  corked  flask  kept  in  a  water  bath  at  a  tem- 
perature of  95  to  98°  C,  shaking  every  10  minutes.  After  filtering 
and  washing,  the  same- procedure  with  1  per  cent  alkali  was  carried  out. 

The  recommendation  of  the  reporter  that  the  use  of  a  2.5  per  cent 
acid  and  alkali  .solution  be  abandoned  was  adopted  by  the  Association. 
It  was  further  recommended  that  the  digestion  in  closed  flasks,  as 
described  above,  and  the  direct  determination  of  nitrogen-free  extract 
be  made  subjects  of  investigation  during  the  coming  year. 

In  this  connection  a  paioeron  "A  c()m])arison  of  methods  of  deter- 
mining starch  in  feeding  stuffs,"  by  W.  E.  Rtone,  was  presented.  This 
paper  deals  with  investigations  of  five  methods  of  starch  determina- 
tion :  (1)  Sachsse's  method — inversion  with  hydrochloric  acid  anci  deter- 
mination of  invert  sugar  by  Fehling's  solution ;  (2)  Guichard's  method — 
inversion  with  nitric  acid  and  polarization;  (3)  a  modification  of  the 
latter;  (4)  Baudry's  method — inversion  by  means  of  salicylic  acid  and 
polarization;  and  (5)  precipitation  of  starch  paste  by  means  of  barium 
hydrate,  as  proposed  by  von  Asboth.  All  these  methods  gave  good 
results  Avith  pure  starch ;  in  other  cases  discordant  and  unexjjlainable 
results  were  obtained,  due  probably  to  the  presence  of  pentosans  in  the 
materials  examined.  Xylan  was  treated  by  the  different  methods,  and 
in  every  case  behaved  toward  the  reagents  like  starch.  The  use  of 
diastase  or  malt  infusion  to  separate  the  starch  from  the  other  sub- 
stances which  behave  like  it  toward  reagents  is  recommended. 

A  brief  paper  detailing  methods  of  separating  the  various  constitu- 
ents of  nitrogen-free  extract  was  read  before  the  convention  by  W.  H. 
Krug. 

Dairy  irroilucis. — E.  H.  Farrington  presented  a  report  on  this  subject, 
briefly  reviewing  the  past  work  of  the  Association  and  giving-  an 
account  of  the  investigations  carried  out  under  his  direction  by  a 
limited  number  of  members  of  the  Association.  The  work  in  this  line 
was  intended  to  cover  (1)  specific  gravity  by  weight  and  by  lactometer, 
with  careful  observations  of  condition,  of  temperature,  etc.;  (2)  deter- 
mination of  total  solids,  and  (.'>)  determination  of  fat  by  extraction  of 
dried  solids  with  ether  or  other  satisfactory  solvent. 
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Obsei'vatious  on  the  changes  in  the  specific  gravity  of  sweet  milk  by 
Iveeping  show  that  the  variations  were  not  nniform  nor  very  great. 

Acomparison  of  the  calcnlation  of  millv  solids  by  Fleischmann's, Bab- 
cock's,  Hehner  and  Riclimond's,  and  Richmond's  fornudas  with  gravi- 
metric results  is  reported  for  15  samples  of  m  ilk.  The  Hehner  and  Rich- 
mond formula  gave  results  most  closely  agreeing  with  the  gravimetric 
determinations.  The  other  formulas,  especially  Babcock's,  gave  results 
which  were  too  high. 

An  account  of  examinations  by  C.  H.  D.  Richmond  of  75  samples  of 
milk  in  the  lines  suggested  by  the  reporter  on  dairy  products  is  embodied 
in  the  report  to  the  Association. 

Tests  of  2  samples  of  milk  are  reported  which  show  no  loss  of  fat  on 
souring.  In  another  case  where  milk  was  mixed  with  sand  and  allowed 
to  stand,  the  solids  and  fat  decreased  from  day  to  day.  This  decrease 
was  less  when  asbestos  was  substituted  for  sand. 

A  paper  entitled  "  Does  cream  lose  fat  by  keeping  for  a  long  time 
with  and  without  bichromate  of  potash"?"  was  presented  by  A.  L.  Win- 
ton.  Treated  and  untreated  samples  showed  practically  the  same  per- 
centage of  fat  at  the  end  of  3  months  as  at  the  beginning  of  the  experi- 
ment. 

A  paper  •'  On  the  determination  of  the  rise  in  specific  gravity  on  allow- 
ing milk  to  stand  after  milking,"  by  0.  H.  D.  Richmond,  was  presented 
to  the  convention.  Very  slight  variations  were  observed  in  the  specific 
gravity  of  0  samples  of  milk  determined  at  the  end  of  1,  6,  18,  and  21: 
hours  after  milking,  although  in  previous  observations  by  the  author  in 
autumn  and  winter  a  distinct  rise  in  specific  gravity  had  always  been 
noticed.  The  results  indicate  that  the  slight  variation  observed  could 
not  have  been  due  to  change  in  milk  sugar.  Salicylic  acid  appeared  to 
prevent  variation. 

In  a  paper  "On  the  determination  of  albumen  in  cows'  milk,''  L.  L. 
Van  Slyke  described  the  following  method:  The  filtrate  from  the  casein 
l)recipitate'  is  heated  in  a  covered  beaker  in  a  boiling  water  bath  for 
10  to  15  minutes,  filtered,  the  precipitate  of  albumen  washed,  removed 
to  the  digestion  fiask,  and  treated  by  the  Kjeldahl  method.  In  connec- 
tion with  this  method,  brief  directions  for  determining  the  total  nitrogen 
compounds  in  milk,  the  casein,  the  albumen,  and  other  nitrogen  com- 
pounds are  given,  and  attention  is  called  to  tlie  crude  nomenclature  of 
the  nitrogenous  constituents  of  milk  now  in  vogue. 

A  method  of  determining  the  butter  fat  in  milk  and  cream  by  difter- 
ence  was  described  in  a  paper  by  S.  W.  McKeown.  The  method  is  as 
follows:  Weigh  out  2  gm.  of  the  milk  or  cream  in  a  crucible  lid  1^  to  2 
iii.  in  diameter,  dry  at  212°  F.,  weigh,  and  immerse  in  l.">0  cc.  of  petroleum 
naphtha  in  an  upright  ])Osition  for  1  hour  or  more.  Remove  from  the 
solution,  dry  at  212'^  F.  i'ov  .'30  minutes,  and  weigh.  The  results  agree 
closely  with  those  by  the  Adams  method. 


'  U.  S.  Dept.  Agr.,  Div.  of  Chcm.  Biil.  38,  p.  109. 
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1^0  changes  in  present  methods  of  analysis  of  dairy  products  were 
recommended. 

Report  of  ahatract  committee. — A  brief  verbal  report  on  tlie  subject 
of  abstracting  the  literature  of  methods  of  analysis  was  submitted  by 
W.  Frear.  This  committee  has  on  hand  material  which  has  been 
accumulated  during  13  years  i)ast,  which  it  is  i)roposed  to  publish  in  the 
proceedings  of  this  year.  The  committee  was  requested  by  the  Asso- 
ciation to  arrange  for  the  periodical  publication  of  its  abstracts  in  the 
Experiment  Station  Record. 

The  officers  of  the  Association  elected  for  the  coming  year  were  as 
follows:  President,  H.  A.  Huston ;  vice-president,  B.  B.  Eoss;  secre- 
tary, H.W.  Wiley;  executive  committee, F.W.Woll  and  E.H.Jenkins. 

In  compliance  with  the  recom:uendation  already  mentioned,  the 
reporters  for  the  past  year  were  continued  in  ofdce  another  year,  and 
the  following  associates  appointed:  Phosphoric  acid,  H.  B.  McDonnell; 
nitrogen,  J.  P.  Street;  potash,  A.  L.  Winton;  soils  and  ash,  A.  Goss; 
dairy  products,  L.  L.  Van  Slyke;  foods  and  feeding  stuffs,  J.  B.  Lind- 
siey;  fermented  and  distilled  liquors,  W.  P.  Bigelow;  and  sugar,  H.  H. 
Nicholson.  W.  H.  Krug  was  appointed  reporter  on  tanning  materials, 
and  G.  A.  Kerr  associate.  G.  L.  Spencer  resigned  and  E.  E.  Ewell 
was  appointed  in  his  place  as  reporter  on  sugar. 

The  abstract  committee  remains  unchanged. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 

On  the  chemical  determination  of  the  agricultural  value  of  dif- 
ferent natural  phosphates,  G.  Paturel  {Ann.  Agron.,  20  {1S9-I), 
No.  7, 2)p.  Hl()-348). — After  briefly  reviewing  tlie  work  of  other  investi- 
gators on  the  assimihibility  of  x)ho«phoric  acid  in  soils  and  i)hosphates, 
the  author  reports  in  detail  investigations  relating  to  the  action  of  the 
acids  contained  in  the  roots  of  plants,  particularly  citric  acid,  and  acids 
contained  in  soils,  especially  acetic  acid,  on  natural  phosphates. 

These  experiments  were  undertaken  principally  to  determine  what 
basis  there  is  for  the  preference  given  h\  practice  to  the  Boulonnais 
phosphates  as  compared  with  the  Somme  phosphates. 

In  preliminary  experiments  it  was  found  that  citrate  and  oxalate  of 
ammonia  did  not  give  reliable  indications  as  to  the  assimilability  of  the 
natural  phosphates  in  the  soil.  The  weak  acids  (acetic  acid  proposed 
by  Deherain  and  citric  acid  proposed  by  B.  Dyer)  appeared  to  give 
results  to  some  extent  comparable  with  those  produced  by  the  acids  of 
the  soil  and  of  the  roots  of  plants. 

The  acid  reaction  is  very  general  in  vegetable  substances,  especially 
in  roots,  but  the  study  of  tliese  acids  is  accompanied  by  the  difficulty 
of  securing  a  sufficient  amount  of  the  roots  for  extraction.  By  using 
potato  tubers,  however,  the  author  obtained  an  acid  extract  which  was 
found  to  contain  citric  acid.  This  extract  was  used  for  the  purpose  of 
testing  the  extent  of  the  action  of  the  root  acids  upon  various  mineral 
substances,  such  as  marble,  apatite,  etc.,  and  the  results  were  found  to 
fully  confirm  those  reported  by  Sachs. 

When  the  Boulonnais  and  Somme  phosphates  were  treated  with  citric 
acid  solution  the  quantity  of  phosphoric  acid  dissolved  was  much  higher 
in  the  case  of  the  former,  a  result  which  conforms  to  the  preference 
given  to  this  phosphate  in  practice.  However,  it  appears  that  the 
difference  in  assimilability  was  not  due  to  the  difference  in  hardness 
of  the  two  materials,  but  to  a  difference  in  coutentof  carbonate  of  lime, 
the  Boulonnais  phosphate  containing  7  per  cent  of  this  substance 
while  the  Somme  phosphate  contained  .'53  per  cent. 

Q'he  difference  in  assimilability  of  phosphoric  acid  can  not  be  explained 
by  simple  saturation  of  the  citric  acid  by  the  carbonate.  The  latter 
appears  to  x^resent  a  special  obstacle  to  solution,  for  a  .'^mall  quantity 
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of  carbonate  suffices  to  destroy  the  solvent  action  of  a  large  quantity  of 
acid.  This  lact  was  verified  in  a  long  series  of  experiments  with  phos- 
phates of  very  different  origin  and  variable  content  of  carbonate  of  lime. 

The  author's  observations  confirm  those  of  Deh^rain  as  regards  the 
presence  of  free  acetic  acid  in  peaty  soils.  He  found  an  amount  of  this 
acid  in  a  soil  of  this  class  corresponding  to  about  7  gm.  of  acid  per  kilo- 
gram of  soil.  Comparisons  of  the  solvent  action  of  this  acid  on  the 
phosphates  with  that  of  citric  acid  showed  that  acetic  acid  dissolved 
the  phosphoric  acid  less  readily  than  the  citric  acid,  but  that  in  this 
case  also  the  carbonate  of  lime  interfered  to  a  consideral)le  extent  with 
the  solution  of  the  phosphates. 

The  solvent  action  of  carbonic  acid  on  phosphates  was  also  studied, 
with  the  result  of  showing  that  this  acid  does  not  dissolve  phosphoric 
acid  to  any  great  extent,  but  readily  dissolves  the  carbonate  of  lime, 
and  in  this  way  facilitates  the  solution  of  the  phosphate  of  lime  l)y  the 
other  acids  of  the  soil. 

In  conclusion,  it  is  urged  that  in  judging  of  the  quality  of  a  phosphate 
the  assimilability  of  phosphoric  acid  in  weak  acids,  as  well  as  the  con- 
tent of  carbonate  of  lime,  should  be  taken  into  consideration. 

A  simple  method  of  v/orking  up  molybdic  residues,  and  some 
suggestions  regarding  the  determination  of  phosphoric  acid  by 
the  molybdic  method,  II.  Borntrager  {ZUchr.  amdyt.  Chem.,  33 
{1891),  No.  3,  pp.  341-343). — The  method  proposed  for  working  up  the 
molybdic  residues  is  as  follows:  Both  the  acid  and  ammoniacal  filtrates 
obtained  in  the  determination  of  phosphoric  acid  by  the  molybdic 
method  are  poured  into  a  large,  wide-necked  fiask  containing  250  cc. 
of  ammonia  solution.  Immediately,  or  in  a  short  time,  pure  molybdic 
acid  sei^arates  out  in  the  form  of  fine  needles.  "When  the  flask  is 
nearly  full  the  solution  is  made  almost  neutral  and  allowed  to  stand. 
It  is  then  filtered,  the  precipitate  washed  once,  and  pressed  out.  This 
precipitate  is  dissolved  in  the  snuillest  possible  quantity  of  ammonia, 
the  solution  filtered  quickly  to  free  it  from  silicic  acid,  magnesia,  etc., 
and  the  filtrate  diluted  with  water  to  a  sp.  gr.  of  1.11  (14°  Be.)  at  17° 
C.  Such  a  solution  contains  exactly  150  gm.  of  molybdate  of  ammonia 
per  liter.  To  1  liter  of  the  solution  the  author  adds  1  liter  of  nitric  acid 
of  1.2  sp.  gr.,  allows  the  yellow  ijrecipitate  of  traces  of  phosphoric  acid 
present  to  subside,  ami  uses  the  sui)ernataut  solution  in  the  determina- 
tion of  i^hosphoric  acid. 

In  the  author's  opinion  it  is  not  desirable  to  obtain  the*  alnmonlum- 
maguesium  phosphate  in  crystalline  form,  and  to  prevent  this  he  adds 
to  the  ammonia  solution  of  the  yellow  precipitate  fuming  hydrochloric 
acid  until  the  precipitate  formed  does  not  immediately  redissolve. 
The  addition  of  this  acid  causes  the  solution  to  become  very  hot,  which 
favors  precipitation.  Magnesia  mixture  is  added  to  the  hot  solution 
and  the  precipitate  filtered  off  as  soon  as  gas  bubbles,  begin  to  rise 
from  the  precii)itate,  which  is  usually  m  from  1  to  2  hours. 
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The  use  of  the  Barthel  spirit  lamp  instead  of  the  j;as  burner  for 
igniting'  precipitates  is  recommended. 

A  new  method  for  the  quantitative  determination  of  furfurol 
and  pentosans  in  vegetable  materials,  C.  Coi  ncler  {Ghem.  Ztg., 
IS  {1S94),  Xo.  r>l,  PI).  OiiC-ltGS;  and  No.  57,  p.  1098).— T\im  method 
differs  from  those  previously  proposed  in  that  the  furfurol  is  precipi- 
tated with  phloroglucin  instead  of  with  phenylhydrazin  or  pyrogallol. 
The  distillation  with  1101  is  carried  on  as  usual.  From  20  to  50  cc.  of 
the  distillate  is  shaken  in  a  bottle  with  an  excess  of  i^hloroglucin  and 
then  allowed  to  stand  for  12  hours  at  ordinary  temperature.  The  pre- 
cipitate is  brought  upon  a  weighed  lilter,  dried,  and  weighed.  The 
furfurol  is  found  by  dividing  by  2.12  when  the  weight  of  the  precipitate 
is  0.2  gm.,  by  2.05  when  0.05  to  0.1  gm.,  and  by  1.98  when  0.025  gm. 
From  this  the  pentosans  can  be  calculated  as  usual. 

The  determination  of  specific  gravity  and  fat  in  curdled  milk, 
M.  Weibull  {('hem.  Zty.,  18  {181)4),  Xo.  49, 2}p. 9:J(i-9:.^8).— The  author 
describes  his  method  of  determining  the  specific  gravity  of  sour  milk 
by  adding  one  tenth  volume  -of  ammonia  (E.  S.  K.,  6,  p.  11),  and  the 
application  of  this  treatment  in  determining  the  fat  in  sour  milk.  The 
fat  in  the  mixture  of  milk  and  ammonia,  is  determined  by  ordinary 
means,  but  if  the  aliquot  is  to  be*  measured  out  instead  of  weighed,  a 
special  graduated  pipette  for  this  puri^osemustbeused,  or  a  correction 
made  for  the  difference  in  adhesion  to  the  i)ii)ette. 

From  a  series  of  determinations  the  author  finds  that  whole  milk 
lo.ses  a  slight  amount  of  fat  during  the  first  few  weeks  of  souring, 
amounting  in  some  cases  to  about  0.05  per  cent;  but  no  such  loss  could 
be  detected  in  souring  skim  milk. 

Comparison  of  the  common  chemical  methods  for  detecting 
margarin  in  butter,  Seyda  and  Woy  {Cheni.  Zff/.,  18  {1894),  No.  48, 
pp.  906,  907). — From  a  comparison  of  the  K()ttstorfer,  IJeichert-Meissl, 
and  Helmer  methods  for  fatty  acids  the  authors  pronounce  the  Kotts- 
torfer^  method  the  best  adapted  to  detecting  margarin  in  butter,  it 
being  rapid  and  exact. 

The  oxidation  of  albuminoids  with  potassium  permanganate,  8.  Bondzynski 

and  L.  Zo.ta  {Zinchr.  phuslol.  Cliein..  10,  No.  J,  pp.  :3JJ-.'SS).—Contmmug  Maly's 
investigations  in  this  direction,  crystallized  egg  albumen,  hiemoglobin,  and  casein 
■were  oxidized  with  potassium  permanganate  and  the  resulting  products  examined. 

On  certain  methods  of  determining  moisture,  S.  L.  Penfikld  {Ztxchr.  anorgan. 
Chem.,  7  {1894),  No.  1  and  2,  pp.  -22-82,  fign.  S). 

On  the  determination  of  nitrates  in  potable  water  by  the  phenol-sulphonic 
acid  process,  A.  H.  Gill  (Te^^^i.  Quart.,  1894,  Apr.,  pp.  55-G2).—k\i.  account  of  studies 
undertaken  to  determine  sources  of  error  in  this  method  and  means  of  avoiding 
them. 

Methods  of  examining  potable  water,  E.  Duclaux  {Ann.  Ivst.  r(iKtritr,8  {1894), 
No.  7,  pp.  514-527). — A  review. 

The  analysis  of  water,  W.  Oiilmuller  {Berlin:  J.  Springer,  1894,  pp.  173,  figs.  74, 
^/.i).— A  handbook  on  the  chemical,  microscopic,  and  bacteriological  examination 
of  water. 


Benedikt,  Analyse  der  Fette,  second  ed.,  p.  104. 


190  EXPERIMENT    STATION   RECORD. 

On  the  judgment  of  water  from  a  hygienic  point  of  view,  W.  Krusk  (Ztschr. 
Hfiq.,  17,  pj>.l-.'S;  (ihs.  in  ('hem.  Coithl,  J.s'f)4,  If,  Xo.  l.p.M). 

Determination  of  starch  by  alcoholic  fermentation,  A.  Munsche  (  Woclienschr. 
Braiievn,  II,  pp.  795-798  and  S21-S2-i;  ahs.  in  Chem.  CentbL,  1S94,  If,  No.  4,  p.  220;  Xo. 
6,  p.  300). 

A  hot-chamber  refractometer  for  determining  fatty  bodies,  ^ery  (Compt. 
Hend.,  IV)  (1S04),  Xo.  ■',,  pp.  33J-.!.i4,  fig.  J). 

Recent  work  on  the  sugars,  B.  B.  Ross  {Amer.  Chem.  Jour.,  li">  (1894),  Xo.8,j)p. 
549-')'>3). — A  review  of  recent  literature. 

Official  methods  of  sugar  analysis  in  the  United  States  {Sujiar  Cane,  1894,  pp. 
411-417). 

Chemical  analysis  of  honey,  E.  Deltour  {Bev.  Jnteniat.  Falsi/.,  7  {1894),  Xo.  12, 
pp.204-J0n). 

Clariiication  of  juices  containing  glucose  for  analytical  purposes,  H.  C.  P. 
Geerucs  (Siiijar  Cane,  1894,  pp.  397-403). 

Recent  progress  in  the  examination  of  wines,  honey,  flour  and  bread,  T^rater, 
preserved  meat,  coffee,  spices,  etc.,  E.  List  (Chem.  Ztfj.,  18  (1894),  Xo.  '>G,  pp.  1069- 
1072). 

Complete  analysis  of  wine,  L.  Delate  (Rev.  InUrnut.  Falsi/.,  7  (1894),  Xo.  12, pp. 
199-2114). 

Contribution  to  the  study  of  certain  amid  acids  obtained  by  combining 
vegetable  protein  substances,  E.  Fi.eur.'.xt  (Coinpf.  UcihI.,  119  (1894),  Xo.  3,  pp. 
231-233). — The  transformations  which  aspartic  acid  derived  from  leguiuiu  and  albu- 
min and  glutamic  acid  derived  from  gluten  undergo  were  studied. 

A  new  alkaloid  in  coffee,  P.  Palladixo  (Atti  B.  Accad.  del  Lincei  lioma,  3  (1894), 

1,  pp.  399-403;  abs.in  Chem.  Cenibl.,  1894,  I,  Xo.26,  p.  1155).— This  has  the  formula 
CmHiuNjO^,  and  has  beeu  given  the  name  coffearin. 

New  cellulose  derivatives,  C.Beadle  (Jour.  Franklin  Inst.,  138  (1894),  Xo.2,pp. 
100-110). 

On  the  reaction  between  molybdic  acid  and  primary  and  secondary  chro- 
mate  of  potassium,  R.  H.  Bradijury  (Ztschr.    anorgan.   Chem.,  7  (1894),  Xo.  1  and 

2,  pp.  43-46). 

On  the  stability  of  aqueous  solutions  of  bichlorid  of  mercury,  E.  Burckkr 
(Compt.  Bend.,  119  (1894),  Xo.  5,  pp.  340-342). 

An  elementary  manual  of  chemistry,  F.  H.  Storer  and  W.  B.  Lindsey  (Xew 
York,  Cincinnati,  and  Chicago:  American  Book  Co.,  1894,  pp.  453;  noticed  in  Jour.  Amer. 
Chem.  Soc,  16  (1894),  Xo.  9,  p.  644). 

Report  of  Oerebro  Chemical  Station  for  1892,  J.  Widen  (Oerelro,  Sweden:  1893, 
pp.  23). 

BOTANY. 

Preliminary  revision  of  the  North  American  species  of  Cactus, 
Anhalonium,  and  Lophophora,  J.  M.Coulter  {U.  iS.  Dept.  Ayr.,  Di- 
vision of  Botany,  ContribnUons  from  the  U.  8.  National  Herbarium,  vol. 

3,  No.  3,  pp.  91-132). — The  author  gives  a  preliniiuary  revision  of  the 
North  American  species  of  Cactus  (formerly  Mamillaria),  Anhalonium, 
and  Lopliopliora.  The  latter  is  a  new  genus  based  on  Anhalonium 
williamsU.,  to  which  are  ascribed  1  species  and  a  variety.  Of  the  other 
genera,  04  species  and  varieties  of  Cactus  and  4  of  Anhalonium  are 
described,  many  of  which  are  reported  as  new.  Brief  notes  are  given 
on  the  geographical  distribution  of  the  genera  included  in  the  revision. 
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Plants  gifown  under  different  colored  glass  {Gard,  Chron.,  16 
{1894),  ser.  ■>,  p.  130). — 'SI.  Villon  is  reported  us  having  just  concluded 
a  series  of  experiments  on  the  cultivation  of  plants  under  colored  glass. 
Plants  were  potted  in  cases  in  which  the  panes  of  glass  could  be  easily 
replaced  by  others  of  different  shades.  The  following  kinds  of  colored 
glass  were  used:  (1)  Glass  made  orange  color  by  a  coating  of  bichromate 
of  potash^  allowing  only  the  yellow  and  red  rays  to  pass  through;  (2) 
violet  glass  colored  with  manganese,  which  absorbs  the  yellow  and  blue 
rays  of  the  spectrum;  (3)  blue  glass  colored  with  cobalt,  allowing  only 
the  red  and  ultra-violet  rays  to  pass ;  (4)  blue  glass  colored  with  copper, 
allowing  only  the  ultra-violet  rays  to  pass  and  absorbing  the  extreme 
red  rays;  (5)  glass  covered  with  a  thin  layer  of  silver,  allowing  only 
the  blue  rays  to  pass;  (6)  uranium  glass,  absorbing  the  light  to  a  great 
extent;  (7)  gilded  glass;  (8)  glass  colored  red  with  protoxid  of  copper, 
absorbing  all  the  colors  of  the  spectrum  between  red  and  blue;  and  (9) 
glass  colored  green  with  protoxid  of  iron,  absorbing  the  red  rays. 

Taking  the  growth  of  the  plants  under  white  glass  as  100,  the  fol- 
lowing results  were  obtained: 

Comparative  (jrowtk  of  plants  under  glasSi 


Under  orange  glass ....  ^ ...  ^ 150 

violet  glass 150 

cobalt  blue  glass  ....  ^ ....  ^ . .   140 

copper  bine  glass 120 

^vliite  glass ^ 100 


Under  silvered  glass 66 

uranium  glass 40 

gilded  glass 40 

red  glass  ..........  ^ .. 15 

green  glass  ............. . .   10 


These  experiments  show  that  the  light  that  favors  ^'egetatiou  most 
is  the  orange  light  of  the  chromic  glass  and  the  violet  of  the  manganese 
glass,  and  as  the  radiations  that  these  glasses  allow  to  pass  are  the 
red  and  violet,  these  rays  are  the  ones  that  seem  to  be  most  favorable 
to  the  development  of  plants.  However,  the  growth  under  no  glass  at 
all,  wherever  possible,  is  decidedly  the  best  of  all. 

The  formation  and  decomposition  of  organic  acids  by  the  higher 
plants,  K.  PuRJEWicz  {Kiew :  1893,  p.  90,  tabid;  uhs.  in  Bot.  Centbl.,  58 
il894),  No.  11,  pp.  368-37-1). — The  author  gives  in  an  introductory  chap- 
ter a  review  of  the  extensive  bibliography  of  this  subject.  The  paper 
itself  is  divided  into  three  parts,  as  follows:  (1)  Decomposition  of  the 
acids,  (2)  their  formation,  and  (3)  the  gas  exchange  brought  about  by 
both  processes. 

The  author  found  that  decomposition  of  the  organic  acids  in  i^lauts 
takes  place  (1)  under  the  influence  of  light,  (2)  a  higher  temperature^ 
and  (3)  by  constantly  keeping  in  the  dark  at  the  ordinary  temperature. 
He  investigated  24  species  of  phanerogams  and  found  the  decomposi- 
tion in  light  was  constant.  Also  in  etiolated  plants  and  chlorophyll- 
free  parts  the  same  process  takes  place.  He  found  the  roots  of  Phase- 
olus  in  5  hours  had  their  acidity  decrease  from  67  to  00  per  cent,  and 
in  etiolated  germinating  wheat  plants  there  was  a  decrease  of  8  points 
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ill  :\  liours.  The  claiin  tliat  tlie  (lecoini)().sition  in  the  light  is  the  result 
of  partial  oxidation  the  author  tbuiul  to  1)6  correct,  tlie  acidity  of 
.O.t;((Iis  i»hiuts  kept  for  1  hours  iu  air,  in  hydroj^eu,  aud  in  darkness, 
being  respectively  813,  S82,  aud  903. 

The  decomposition  of  organic  acids  at  high  temperatures,  :>')  to  40'^ 
C,  is  common.  This  is  shown  by  subjecting  parts  of  plants  that  have 
already  lost  i)art  of  their  acidity  to  higher  temperatures,  when  the 
decomposition  continues. 

When  plants  are  taken  fioin  the  snuliglit  into  darkness  and  kept  at 
the  room  temperature  for  a  cousideiiible  time,  an  increased  activity 
of  acid  formation  takes  place,  followed  later  by  decomposition.  This 
period  varies  for  different  plants,  being  8  hours  for  Crassulaeew  and  24 
hours  for  Rohiiiia,  with  O.ralis  and  rdan/onium  intermediate.  This 
difference  the  author  thinks  may  be  due  to  the  different  kinds  of  acids 
contained  in  the  plants. 

In  common  with  others  the  author  thinks  the  decomposition  of 
organic  acids  is  a  process  which  all  i)lants  have  in  common.  It  is  pro- 
moted by  sunlight  and  higli  temperature,  and  may  be  temporarily 
checked  by  the  opposing  process  of  acid  formation  by  changing  ]»lants 
from  sunlight  to  darkness. 

The  production  of  organic  acids  takes  place  when  a  plant  is  kept  in 
the  dark  at  ordinary  temperature,  but  after  several  hours  in  darkness 
decomposition  will  take  the  place  of  construction.  The  influence  of 
temperature  on  acid  production  was  investigated,  and  a  temperature 
of  12  to  1~P  C  found  to  be  best. 

The  influence  of  oxygen  was  tested  in  an  atmosphere  of  hydrogen. 
It  was  shown  that  oxygen  is  more  important  to  acid  formation  than  to 
its  decomposition. 

The  author  thinks  there  is  a  close  relation  between  the  production 
and  decomposition  of  the  organic  acids  and  the  character  of  the  gas 
exchange  taking  place  iu  the  dark.  A  similar  relationship  is  shown  in 
the  case  of  a  high  temperature  as  well  as  in  darkness.  With  the 
increase  of  the  acid  decomposition  the  ratio  between  the  oxygen  and 
carbon  dioxid  of  respiration,  or  the  respiration  quotient,  as  the  author 
calls  it,  begins  to  increase  and  continues  to  do  so  for  several  days.  An 
experiment  with  Sedum  hyhridum  showed,  at  the  time  of  placing  the 
plant  in  the  dark,  for  its  respiration  quotient  0.44,  2  days  later  0.7,  and 
after  3  days  more  1.05,  while  the  acidity  of  the  plant  had  fallen  from 
3G0  to  300.  With  germinating  seeds  the  respiration  ipiotieut-  first  falls 
and  then  rises,  while  the  degree  of  acidity  reaches  its  maximum  at  the- 
minimum  period  of  respiration. 

The  author  thinks  that  all  things  tend  to  prove  that  organic  acids 
in  plants  are  the  result  of  imperfect  oxidation  of  the  carbohydrates 
and  not  by-products  of  albuminoid  synthesis.  The  decomposition  of  the 
acids  often  depends  on  their  change  by  oxidation  to  carbon  dioxid. 
This  may  not  take  place  all  at  once,  but  gradually  by  progressive  steps 
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it  becomes  a  simpler  acid.  It  is  not  improbable  tliat  the  entire  respira- 
tion process  is  not  sim|)]y  a  complete  oxidation  of  the  carbonic  acid  but 
that  it  is  accomplished  by  a  train  of  successive  oxidations,  which  at 
first  build  up  the  higher,  tiieu  simpler  organic  acids,  finally  ending  with 
carbon  dioxid. 

On  the  respiration  of  leaves,  L.  Maquenne  {Compt.  Rend,  119 
{1894),  Xo.  1,  p}).  100-102). — The  author  claims  that  weighing  and  ana- 
lyzing the  gas  given  off  by  a  plant  during  respiration  is  not  a  proper 
means  for  determining  the  amount  of  oxygen  taken  in  and  carbon 
dioxid  given  off,  as  under  (;ertain  conditions  ordinary  oxidation  ]>lays 
a  very  important  part. 

He  affirms  that  there  are  two  kinds  of  respiration  (1)  normal,  wlien 
the  oxygeu  taken  in  and  the  carbon  dioxid  eliminated  aie  equal,  and 
(2)  respiration  augmented  by  the  oxidation  of  pieviously  elaborated 
material  in  tlie  leaves  resulting  in  a  much  greater  evolution  of  carbon 
dioxid  than  in  the  normal  process.  In  the  second  ])lace,  if  the  leaf 
be  protected  from  the  air  and  no  oxidation  permitted,  the  reserve  mate- 
rial will  go  on  accumulating,  and  when  finally  i)laced  in  the  air  the 
amount  of  cabon  dioxid  liberated  should  be  correspondingly  aug- 
mented. The  ordinary  experiments  with  intercellular  respiration  will 
demonstrate  the  first  hypothesis.  The  other  was  shown  by  placing 
detached  leaves  from  several  plants  in  the  receiver  of  a  mercury  air 
pump  and  keeping  them  there  for  a  considerable  time,  after  which 
air  was  admitted  and  the  increased  liberation  of  carbon  dioxid  noted. 
In  order  to  eliminate  errors  arising  from  individuality,  the  leaves  were 
taken  in  pairs  from  the  same  plant,  choosing  those  as  nearly  as  i)os- 
sible  of  the  same  weight  and  age.  The  gas  was  drawn  off  by  a  method 
devised  by  Deherain  and  the  author,  and  was  measured  and  analyzed 
in  a  Schlosing  eudiometer  used  as  a  volumenometer.  The  results  of 
his  experiments  are  given  in  the  following  table: 


Carbon  dioxid  liberated  by  detached  leaves. 


Weight. 

Tempera- 
ture. 

4  liour.s 

in  a 
vacuum. 

1  hour 

in  air. 

Normal 
condi- 
tions. 

After  be- 
ing in  a 
vacuum. 

Om. 
3.05 
3.25 
3.50 
4.30 
4.65 
4.55 
2.95 
3.80 
3.70 
3.75 
3.20 
4.00 

Deg.  C. 
16 
14 
14 
20 
14 
18 
21 
21 
18 
20 
20 
20 

Cc. 
1.4 
1.2 
1.1 
1.7 
1.2 
2.5 
2.0 
2.5 
1.9 
2.0 
1.9 
2.0 

Cc. 
0.66 
0.61 
0.73 
1.48 
0.66 
1.39 
0.80 
1.07 
1.22 
1.87 
1.52 
1.34 

Cc. 
1.06 

Do 

0.89 

Do 

1.01 

Do 

1.90 

Do 

1.07 

2.02 

Do 

1.51 

Do 

1.96 

Chieranthus  sp 

2.43 

Do 

2.76 

2.47 

1.54 

These  experiments  could  not  be  conducted  with  more  delicate  leaves, 
such  as  wheat,  lucern,  or  potato,  as  they  will  not  live  when  subjected 
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to  a  vaciiuin  Cor  a  considerable  time,  ImU  wilt,  turn  yellow,  and  take  on 
a  peeiiliar  odor  indicative  of  a  changed  condition  of  tlieir  tissues. 

The  absorption  of  oxygen  is  influenced  in  the  same  way  as  has  been 
shown  for  the  liberation  of  carbon  dioxid. 

The  respiration  of  green  and  etiolated  leaves,  W.  Palladin 
[Mitt.  Vnir.  (Jharhnc,  pp.  ;J1;  <(hs.  in  Hot.  CeiifhI.,  08  {1894),  No.  il^pp. 
375-377). — ISTunierous  experiments  were  made  with  leaves  of  Viciafaha 
by  the  Pettenkofer  method  for  estimation  of  the  CO-,  in  the  respiration 
of  green  and  etiolated  leaves. 

Freshly  cut  leaves  showed  a  very  low  respiration,  which  the  author 
thinks  is  due  to  the  low  carbohydrate  content  of  the  leaves.  If  both 
green  and  etiolated  leaves  be  placed  for  some  time  in  a  cane-sugar  solu- 
tion they  will  take  up  a  considerable  amount  of  the  carbohydrates, 
which  will  be  shown  almost  immediately  by  the  increased  respiration 
of  the  leaves.  However,  if  they  are  placed  in  distilled  water  a  corre- 
sponding loss  will  be  noticed.  This  seems  to  be  a  demonstration  of 
the  effect  of  the  carbohydrate  content  of  leaves  on  their  respiration. 

The  author  established  as  the  unit  of  respiration  intensity  the  amount 
of  carbon  dioxid  given  off  in  1  hour  for  each  10  gm.  of  albuminoid 
substance  in  the  leaf.  The  amount  of  albuminoids  was  estimated  from 
the  dry  subvStance,  and  the  freshly  cut  leaves  were  found  to  have  a  con- 
stant percentage  of  albuminoids  in  their  dry  substance,  it  being  44.6 
per  cent  for  etiolated  and  38.7  f(n^  green  leaves  of  Vicia  faba.  Based 
on  this  proportion,  the  average  of  4  experiments  gave  as  the  respira- 
tion intensity  of  etiolated  leaves  169.3  mg.,  and  of  2  experiments  for 
the  green  ones  163.3  mg.,  showing  that  the  respiration  intensity  is  pro- 
portionate to  the  carbohydrate  content  of  each. 

The  increased  respiration  of  leaves  as  a  consequence  of  their  having 
been  placed  for  some  time  in  a  sugar  solution  might  be  attributed  to 
the  action  of  some  fungi  or  bacteria,  but  this  the  author  showed  could 
not  be  the  case  by  keeping  leaves  for  a  long  time  in  the  solution  and 
estimating  their  respiration  from  time  to  time.  The  amount  was  found 
to  be  nearly  constant  instead  of  increasing,  as  would  be  the  case  if 
due  to  bacteria  or  fungi. 

With  lupines  and  wheat  the  relation  between  the  CO2  given  oft"  and 
the  albuminoid  content  of  leaves  was  not  determined.  The  relation  as 
shown  by  the  intensity  of  the  respiration  of  green  and  etiolated  leaves 
of  wheat  is  not  always  constant.  The  author  considers,  as  shown  by  his 
experiments  with  wheat,  that  etiolated  leaves  of  stemless  plants,  as  a 
result  of  their  being  richer  in  glucose,  have  a  greater  respiration  than 
stalked  plants. 

The  respiration  coefficient  (CO2:  O2)  in  the  etiolated  leaves  of  Vicia 
faha  is  between  0.72  and  0.76  when  kept  in  the  sugar  solution.  If  kept 
in  distilled  water  it  falls  to  0.63  to  0.65.  The  corresponding  figures  for 
green  leaves  are  not  given. 


BOTANY.  1 95 

Crystals  of  ice  on  plants,  J.  C.  Bay  {Bot.  Gaz.,  19  {1894),  JS'o.  8,  i)p. 
321-o2(i). — The  autlior  gives  a  bibliography  of  literature,  a  list  of  i)larits 
on  wliicli  crystals  have  been  observed,  forms  of  crystals,  formation  of 
crystals,  and  conditions  for  the  formation  of  crystals.  The  cold  causes 
a  contraction  of  the  tis;sues  all  over  the  plant,  and  consciiuently  the 
turgesceuce,  as  well  as  the  permeability  of  the  cell  walls  to  water,  is 
greatly  diminished.  As  the  ccmtents  of  the  peripheral  ends  of  the 
medullary  rays  freeze,  expand,  and  are  pressed  forward  the  stem 
splits  in  the  place  of  least  resistance,  and  the  ice  forms  a  layer  cover- 
ing the  whole  surface  of  the  wound.  The  ijressure  from  inside  fur- 
nishes water,  the  latter  being  drawn  up  by  capillary  force.  Where  no 
splitting  results,  the  difference  in  the  coefficient  of  contraction,  being 
different  for  the  different  tissues,  will  explain  the  formation  of  the 
crystals. 

Concerning  generic  descriptions,  D.  Clos  {Bui.  Soc.  Bot.  France,  41  {lS94),No.5, 
pp.  390-400). — A  criticism  ou  the  iusufficicucy  of  generic  descriptious  in  defiuiuo-  and 
limiting  genera. 

Monograph  of  Oscillatoriae,  M.  Gomont  {Paris:  G.  Masso)i,  1S93,  Svo.,  pp.  310, 
jj/.v.  Ill;  uhs.  in  Bnl.  Soc.  Bot.  France,  41  {1804),  No.  ■',,  pp.  40S-411). 

Concerning  the  structure  and  systematic  relationship  of  Ditiola  radicata, 
G.  LiNDAU  {Hedwiyia,  33  {1S94),  No.  4,  pp.  234-240,  pi.  i).— Description,  life  history, 
and  botanical  position  of  Ditiola  radicata. 

Contributions  to  the  embryology  of  the  Amentiferae,  I,  M.  Bensox  {Trans. 
Linn.  Soc,  I'd  .scr.,  Bot.,  vol.  3,  pt.  10,  pp.  409-4 ?9,  j;?.s-.  (!). — Studies  in  the  embryology 
of  the  Ciipniiftro',  Coriilco,  Betiilineo',  Salicineo',  and  Jiiglandacea',. 

Hermaphroditism  in  the  plant  world,  A.  Chatix  {Bnl.  Soc.  Bot.  France,  41  {1894), 
No.  '),  pp.  380-390). 

Observations  on  the  presence  of  tendrils  or  tendril-like  organs  in  certain 
fungi,  E.  BouDiEK  {Bnl.  Soc.  Bot.  France,  41  {1894),  No.  5,  pp.  371-375,  fig.  7).— The 
occurrence  of  simple  tendril-like  organs,  probably  trichoraes,  in  several  species  of 
fungi  is  mentioned,  figured,  and  described. 

On  the  activity  of  assimilation  by  leaves,  E.  Meissner  {Inaug.  Dissertation, 
Bonn;  ahs.  in  Bot.  Ztg.,  53  {1894),  No.  16,  pt.  2,  pp.  250,  251). 

The  measure  of  water  absorption  by  roots,  H.  Lecomte  {Compt.  Bend.,  119 
{1894),  No.  2, pp.  181,  182). — A  tree  trunk  {Musanga  smithii )  of  about  40  mm.  in  diam- 
eter absorbed  water  tlirough  its  roots  at  the  rate  of  0.360  to  0.711  liters  per  hour. 

Concerning  the  disposition  of  tannic  acid  in  plant  metabolism  {Program. 
Eeahchule,  Holstcnthore,  Hamburg,  1893,  pp.  38;  ahs.  in  Bot.  Centbl.,  59  {1894),  No.  9 
and  10,  pp.  280,  281). 

Concerning  the  fate  of  chlorophyll  grains  in  seeds  and  sprouts,  A.  Famitzin 
{Arheit.  bot.  Lab.  Akad.  St.  Petersburg,  1893,  No.  5,  pp.  IG;  abs.  in  Bot.  Centbl.,  58  {1894), 
No.  11,  pp.  378,  379). 

The  carbohydrates  of  mushrooms,  E.  P.ourquelot  {Bnl.  Soc.  Mycol.  France,  10 
{1894),  No.  3,  pp.  133-140). 

The  composition  of  cell  membranes  of  certain  fungi,  especially  Polyporus,  L. 
Maxgix  {Bnl.  Soc.  Bot.  France,  41  {1894),  No.  5,  pp.  375-384).— 'Vh.&  author  objects  to 
the  use  of  fungus  cellulose  as  a  term  describing  the  constitution  of  the  cell  walls  of 
fungi,  as  it  is  not.sufficiently  comprehensive  in  many  cases. 

The  nitrogen  in  poppy  capsules,  G.  Clautriau  {Bnl,  Soc.  Micr.  Beige,  18  {1894); 
abs.  in  Bot.  Ztg.,  52  {1894),  No.  IG,  pt.  2,  pp.  249,  250). 

Localization  and  signification  of  the  alkaloids  of  certain  seeds,  G.  Clautriau 
{Bui.  Soc.  Micr.  Beige,  IS  {1894);  abs.  in  Bot.  Ztg.,  52  {1894),  No.  16,  pt.  2, pp.  252,  253). 


196  EXPERIMENT    STATION    RECORD. 

Concerning  the  seed  coats  of  Brassica  and  Sinapis  species,  < ).  Hurchard 
{Jour.  Lainhc.  4.'  (ISHI)^  pj,.  1'>.',-I.;G,  pis.  !). 

Abnormal  bark  formation  in  Piceaexcelsa  and  Abies  pectinata,  (i.  Henschei, 
{Foistl.  iKilurw.  ZlticJir.,  ■!  (JS94),  Xo.  S,  pp.  .lf;.'>,  3.J(J,Ji(/.  1). 

Fertilization  of  the  vanilla  flowers  by  bees,  C.  dk  Varigny  (Jour.  liomhay  Xal. 
B)nt.  Soc,  <V  {1S94),  Xo.  4,  pp.  555,  550). — A  brief  note  on  fertilization  by  hees  instead 
of  band  pollination. 

Popular  American  plant  names,  F'.  D.  Bercjen  {Jour.  Amer.  Folk  Lore,  7  {1S94), 
Xo.  25.  pp.  S9-104). — An  extensive,  list  of  popular  names  with  scientific  equivalents. 

Flora  of  the  eastern  coast  of  the  Malay  peninsula,  H.  N.  Ridley  (Trans.  lAnn. 
Soc,  2d  xer.,  Hot.,  vol  -1,  pt.  9,  pp.  2G7-40S,  p)h.  6). 


BACTERIOLOGY. 

On  a  coprolite  bacterium  of  the  permian  periods,  B.  ReNaI'i.t  and  C.  E. 
Beutraxd  (Compt.  Rend.,  119  (1S94),  Xo.  6,  pp.  377-379). — The  organism  which  is 
named  Baeillux  permienxh  was  observed  iu  coprolites  of  ichthyophagous  vertebrates 
in  bituminous  schists  of  Cordene  and  in  schists  from  Igomay. 

Bacteria  feeding  on  saltpeter,  A.  Stutzer  and  R.  BuRRi  (iJeut.  landw.  Fresse,  21 
{1894),  Xo.  63,  J).  010). — A  brief  note  on  an  unnamed  sjiecies. 


METEOROLOGY. 

Meteorological  summary  (Arkansas  Sia.  Bui.  27,  p.  S6). — A  summary  of  observa- 
tions at  the  substation  at  Newport  from  April  to  October,  1893. 

Meteorological  summary  for  June,  1894  (Masiachusefts  State  Sta.  Bui.  53,  p.  1). — 
A  summary  of  observations  on  temperature,  riiinfiill,  and  movement  of  wind. 

Rain-making,  F.  Sanfoim)  (Fop.  Sci.  Monthhj,  1894,  Aug.,  pp.  478-491). 

Frequency  of  amounts  of  precipitation,  M.  W.  Harri.v(;ton  (Amer.  Met.  Jour., 
11  (1S94),  Xo.  4,  pp.  1J3-134). 

Precipitation  and  temperature  and  their  effects  on  crop  production  in  Texas 
for  the  year  1893,  I.  M.  Cline  (Amer.  Met.  Jour.,  11  (1894),  Xo.  4,  pp.  134-142).— Yhe 
results  of  observations  are  summed  up  and  the  relations  of  these  meteorological 
conditions  to  the  growth  of  cotton,  corn,  wheat,  oats,  truck,  fruits,  and  forage  crops 
are  discussed. 

Protection  of  farm  buildings  against  lightning,  J  Appel  (Tidslr.  Landokon.,  13 
(1894),  pp.  337-348). 

Elementary  meteorology,  W.  M.  Davis  (Boston,  Xew  York,  and  Chicatjo:  Ghin  <^- 
Co.,  8vo.,  cloth,  XII  +  355  pp.). 

AIR  AND  WATER. 

The  variation  in  the  carbonic  acid  content  of  atmospheric  air,  H.  Puchner 

(Forsch.  Gel),  agr.  Finis.,  27  (1894),  Xo.  1  and  2,  pp.  203-208). 

The  composition  of  rainwater,  A.  L6vy  (Ann.  I'Observ.  Munic.  Montsouris,  1892  and 
1893.     Faris:  pp.311;  abs.  in  Forsch.  Geh.  agr.  Fhys.,  27  (1894),  Xo.  Iand2,pp.217,  218). 

On  the  sterilization  of  water,  L.  Grimbert  (Jour.  Pharm.  et  Chim.,30  (1894),  Xo. 
2,  pp.  GO,  61). — Heat  in  closed  beer  l)ottles  at  boiling  temperature  for  half  an  hour. 

The  electrical  purification  of  water,  T.  M.  Drown  (Tech.  Quart.,  1894,  Apr., 
pp.  .T^-.T^).— Purification  by  setting  free  oxygen  by  means  of  electricity  is  deemed 
nujtracticable.  Purification  by  means  of  electrolysis  of  salt  solution  resulting  in 
formation  principally  of  hypochlorite  of  soda  is  more  effective,  but  of  doubtful 
economy. 
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Report  of  the  examination  of  the  Berlin  city  -water  from  November,  1891,  to 
March,  1894,  C.  (Untiiei!  and  F.  Xieiimaxn  (Arch.  Hyg.,  21,  Xo.  J,  pp.  (JJ-96). 

Bacteriological  examination  of  vrell  and  service  water  of  Basel,  K.  von 
Cho:siski  {Ztschr.  Hijg.,  17,  pp.  130-163;  abs.  in  Chem.  Cenibl.,  1894,  II,  No.  1,  p.  52). 
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On  the  nitrogen  contents  of  soil  humus  in  the  arid  and  humid 
regions,  E.  W.  Hilgard  and  M.  E.  Jaffa  {Agl.  iSci.,  8  (1894),  Xo.  4, 
pp.  105-171). — It  had  been  observed  that  although  analysis  showed 
soils  of  arid  regions  as  a  rule  to  contain  a  much  lower  per  cent  of 
humus  than  those  of  humid  regions,  applications  of  nitrogenous  ferti- 
lizers frequently  "proved  ineffectual  and  even  injurious,  proving 
plainly  that  the  soil  was  not  nitrogen-hungry.''  It  was  therefore  con- 
cluded "that  if  the  small  amount  of  humus  suffices  in  the  case  of  arid 
soils  to  satisfy  the  demands  for  nitrogen,  the  humus  must  be  richer 
in  nitrogen  than  usual.'"  The  results  of  examinations  of  humus  in  26 
carefully  selected  samples  of  soils  from  arid  and  semiarid  regions  and 
of  8  from  humid  regions  fully  confirm  this  view.  The  average  results 
are  as  follows : 

Humus  and  nitrogen  in  soils  of  arid  and  humid  regions. 


Arid  soils 

Semiarid  soils 
Humid  soils. . 


No.  of 
snmples. 


18 


Humus  ill 
soil. 


Per  cent. 
0.75 
0.99 
3.04 


Nitrogen 
in  humus. 


Per  cent. 
1.5.  87 
10.03 
5.24 


Nitrogen 
ill  soil. 


Per  cent. 
0.101 
0.102 
0.132 


"It  thus  appears  that  on  the  average  the  humus  of  the  arid  soils 
contains  three  times  as  much  nitrogen  as  that  of  the  humid."  In  some 
cases  it  was  observed  that  the  difference  went  as  high  as  over  6  to  1, 
the  per  cent  of  nitrogen  in  the  humus  exceeding  that  of  the  albumi- 
noid group. 

"It  thus  becomes  intelligible  that  in  the  arid  region  a  humus  per- 
centage which  under  humid  conditions  would  justly  be  considered 
entirely  inadequate  for  the  success  of  normal  crops  may  nevertheless 
suffice  even  for  the  more  exacting  croi)S.'" 

The  influence  of  plant  cover  on  soil  temperature,  moisture, 
drainage,  and  evaporation,  E.  Wollny  [ForscJt.  Geh.  agr.  Phys.,  17 
{1894),  JSo.  1  and  2,  i)p.  153-202,  fig.  i).— This  is  a  third  contribution  by 
the  author  to  forestry  meteorological  observations,  and  reports  the 
results  of  a  continuation  of  the  experiments  described  in  the  former 
papers.'  The  principal  conclusions  of  the  author  may  be  brictly  sum- 
marized as  follows: 


'For  previous  papers  see  Forsch.  Geb,  agr.  Pliys.,  10(1887),  pp.  415^46;  13  (1890), 
pp.  134-184. 
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(1)  A  soil  covered  with  living  trees  or  leafy  plants  is  generally  cooler 
in  summer  and  warmer  in  winter  than  one  not  so  covered.  The  great- 
est difif'erence  in  temx^erature  occurs  in  summer,  is  less  in  spring  and 
autumn,  and  may  entirely  disappear  in  winter;  /.  e.,  with  rising  tem- 
perature the  ditt'erence  is  considerable,  while  with  falling  temperature 
it  is  less  nuirked.  The  differences  are  also  greater  with  forest  plants 
than  with  agricultural  plants.  In  case  of  both  forest  and  field  jjlauts 
the  soil  temperature  is  iufluenced  by  the  stand,  the  rate  of  develoj)- 
nuMit  of  the  above-ground  organs,  and  the  habits  of  growth  of  differ, 
ent  species.  The  thicker  the  stand  and  the  more  vigorous  the  above- 
ground  growth  the  greater  the  effect  on  the  temperature.  The  heavier 
the  covering  of  litter  the  greater  the  influence  on  the  temperature.  The 
variations  of  temperature  are  decidedly  lessened  by  a  i)lant  cover, 
and  this  intiueuce  is  increased  by  the  presence  of  a  covering  of  litter. 
The  difference  in  temperature  between  covered  and  bare  land  is  most 
marked  at  the  periods  of  nuiximum  and  minimum  daily  temperature. 
The  difference  between  morning  and  evening  temperature  is  greater  on 
bare  soil  than  on  covered  soil. 

(-J)  A  soil  covered  with  growing  plants  contains  less  moisture  than  a 
bare  soil.  Cultivation  is  generally  of  the  highest  value  in  summer,  but 
is  of  less  value  in  spring  and  fall.  As  in  the  case  of  temperature, 
the  soil  moisture  is  dependent  upon  the  stanci  and  rate  of  growth  of  the 
Ijlants  with  which  it  is  covered.  A  soil  having  a  covering  of  litter  in 
addition  to  that  of  trees  generally  contains  more  moisture  than  that 
bearing  trees  only,  but  it  was  observed  that  the  influence  of  the  cover 
of  litter  might  be  lessened  by  the  increased  growth  of  trees  in  this 
case  drawing  a  larger  amount  of  water  from  the  soil.  In  fact  in  the 
later  stages  of  growth  the  decomposition  of  the  litter  furnishes  material 
for  such  a  vigorous  growth  that  the  influence  of  the  cover  of  litter  on 
the  moisture  content  of  the  soil  is  entirely  overcome. 

(3)  Drainage  is  less  from  covered  than  from  bare  soils.  The  differ- 
ence is  greatest  in  summer,  and  decreases  steadily  until  the  following 
spring.  Drainage  is  greater  with  evergreens  (pines)  than  with  folia- 
ceous  trees  (birches)  and  grasses.  A  covering  of  litter  retards  the 
sinking  of  the  water  into  the  lower  layers  of  the  soil.  In  bare  soils  the 
drainage  generally  increases  and  decreases  with  the  rainfall,  and  there- 
fore in  regions  of  summer  rain  the  most  abundant  drainage  would  be 
observed  in  summer.  Under  such  conditions,  however,  relatively  the 
smallest  amount  of  water  would  be  carried  down  in  the  drainage  in 
summer,  the  greatest  in  the  cold  season.  On  covered  soil  as  compared 
with  fallow  soil  the  minimum  amount  of  drainage  is  in  summer  and 
increases  until  the  following  spring. 

In  soils  covered  with  plants  the  relation  between  drainage  and  rainfall 
is  qualitatively  the  same  at  difl'erent  seasons  of  the  year  as  in  bare  soils. 

In  the  mild  winters  of  1889-'90,  18{)l-'92,  and  1892-'93  the  greatest 
fimount  of  drainage  occurred  at  this  season,  while  in  all  cases  where 
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diiriug"  the  winter  the  soil  was  wholly  or  in  part  frozen,  as  in  1887-'88, 
1888-'89,  and  1890-'91,  the  greatest  drainage  was  observed  after  the 
soil  thawed  in  the  spring. 

(4)  Soils  covered  with  growing  i)lants  evaporate  considerably  more 
water  than  bare  soils.  Evergreen  trees  (pines)  transpire  more  water 
than  leafy  trees  (birches),  and  the  latter  more  than  grass.  Trees  grow- 
ing on  a  soil  covered  with  litter  under  orherwise  corresponding  circum- 
stances, give  off  more  water  than  those  growing  on  uncovered  soil. 

Investigations  of  soil  temperatures,  1892-93,  J.  Sebelien 
{N'orsic  L((n<liii((ii(l.sbhid,  Jo  {1SI)4),  pp.  249-x^')3). — The  temperature  of 
the  soil  at  depths  of  J,  ^,  and  1  meter  was  ascertained  by  tridaily 
observations  for  the  year  JTovember  1,  1892,  to  October  .'Jl,  1893.  Two 
sets  of  readings  were  obtained,  at  Aas  Agricultural  College  and  at 
Jonsberg  Agricultural  School,  both  in  Korway.  The  observations  are 
summarized  in  the  paper  by  groups  of  5  days  and  the  results  dis- 
cussed. To  allow  of  more  ready  comparison  of  the  changes  occurring 
during  the  year  the  monthly  averages  have  been  calculated  in  the  fol- 
lowing table,  both  for  the  temperature  of  the  soil  at  the  depths  given 
and  for  the  air  temperature  during  the  same  time. 

Soil  iemperutures  at  different  depths  hij  months. 


Month. 


1892. 


November 
December. 


1893. 


January  . . . 
February  . . 

March 

April 

May 

Juue 

July 

August 

September . 
October 


Aas  Agricultural  College. 


Air 
tempera- 
ture. 


7.  O. 


3.6 
6.3 


9.1 

10.3 

1.5 

4.1 

9.8 
10.3 
17.1 
U.8 
8.9 
4.9 


Soil  temperature  at  depths 
of— 


1  meter.     J  meter.     1  meter 


Deg.  C. 

3.3 
0.9 


Beg.  G. 

4.2 
0.8 


2.4 

0.6 

2.1 

0.7 

0.4 

0.2 

2.1 

1.3 

9.6 

8.2 

13.7 

12.6 

17.0 

15.6 

16.1 

15.6 

11.4 

11.6 

7.2 

7.7 

Beg.  C. 

6.0 
3.1 


1.8 

1.4 

1.3 

2.1 

7.0 

11.0 

13.6 

14.0 

12.3 

9.2 


Jonsberg  Agricultural  School. 


Air 
tempera- 
ture. 


Beg.  G. 


11.7 
15.4 
2.4 
3.8 
7.9 
14.2 
15.9 
12.9 
7.4 


Soil  temperature  at  depths 
of— 


J  meter.     J  meter.     1  meter. 


Beg.  C. 


1.3 
1.5 


3.5 

5.0 

1.9 

1.4 

7.2 

16.0 

17.7 

13.6 

9.0 

5.0 


Beg.  G. 

2.8 
0.7 


1.2 
2.7 
1.2 
0.1 
2.7 
12.5 
15.9 
13.2 
9.5 
6.0 


Beg.  O. 


4.5 

2.8 


1.4 

0.4 
O.l 


9.3 
11.5 
11.4 


Note.  —Ground  covered  with  snow  January  4  to  beginning  of  April  at  Aas  ;  from  J^Jovember  17  to 
28  and  January  2  to  beginning  of  April  at  Jonsberg;  1-meter  theriuometer  at  Jiinsberg  out  of  order 
March  21  to  June  6. 

The  soil  at  Aas  was  heavy  clay,  while  that  at  Jonsberg  was  black 
pulverized  alum  slate.  The  results  show  that  the  deeper  we  go  into 
the  soil  the  more  evenly  the  temperature  changes  and  the  more  slowly 
the  variations  are  influenced  by  the  great  and  sudden  changes  in  the 
temperature  of  the  air. — f.  w.    woll. 

On  the  soils  of  Sao  Paulo,  Brazil,  F.  W.  Dafert  and  A.  B.  U. 
Cavalcanti  {Relat.  Inst.  Agron.  Sao  Paulo^  Brazil,  1893, pp.  69-72).— 
Mechanical  and  chemical  analyses  of  33  samjiles  of  soil  from  different 
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l)arts  of  the  province,  made  during  the  year,  are  reported,  and  the 
results  are  discussed  in  connection  with  those  of  analyses  in  previous 
years  (67  in  all).  The  percentages  of  nitrogen  found  are  of  special 
interest.  These  vary  from  0.009  to  0.457,  the  average  for  the  67  analy- 
ses being  0.13.  These  results  prove  the  error  of  the  statements  as  to 
the  great  richness  of  tropical  soil  in  nitrogen.  The  amounts  of  humus 
present  were  not  large,  and  it  was  found  by  direct  experiment  that  the 
soils  of  Sao  Paulo  are  generally  benefited  by  nitrogenous  manuring. 

Chemical  examination  of  samples  of  soil  from  Norrbotten 
marshes,  Sweden,  M.  Kuuin  {Ki/L  Landt.  Alad.  Handl.  Tulslr.,  33 
{1894), pj).  3-13). — Complete  analyses  are  given  of  9  samples  of  soil  from 
marsh  lauds  in  northern  Sweden,  with  the  specific  weight  of  the  sam- 
ples and  the  weight  of  organic  matter,  water,  ash  constituents,  and 
nitrogen  per  hectare  20  cm.  deej).  The  main  results  of  the  analyses 
are  condensed  in  the  following  table : 

Analyses  of  soil  from  Swedish  marsh  lands. 


Weight 
per  liter. 

In  dry  substance. 

Sample  number. 

Organic 
matter. 

Nitrogen. 

Phosplior-   Calcium 
ic  acid.        oxid. 

Pota.ssi- 
umoxid. 

1         

Grams. 
316.6 
269.3 
315.6 
340.0 
301.0 
389.0 
434.0 
389.0 
532.  2 

Per  cent. 
92.3 
97.1 
87.8 

Per  cent. 
3.21 
2.89 
3  on 

Per  cent. 
0.04 
0.02 
0.02 
0.14 
0.05 
0.03 
0.05 
0.16 
0.06 

Per  cent. 
0.28 
0.51 
0.27 
0.29 
0.20 
0.29 
0.89 
0.97 
0.24 

Per  cent. 
0.06 

2     

0.04 

3  

0.00 

4 

88.5            3.21 

92.  6             3.  08 

93.  9             3.  00 
61.  5             1.  63 
93.  4             2.  53 
41.5             1.54 

0.05 

5                                  

0.07 

6                 .          

0.04 

7       

0.09 

8 

0.03 

g 

0.02 

The  author  is  of  opinion  that  the  soils  examined  would  be  improved 
in  most  cases  by  applications  of  quicklime  at  the  rate  of  1  to  2  tons  per 
acre,  or  of  carbonate  of  lime,  and  of  about  90  lbs.  of  j)otash  in  the  form 
of  high  grade  muriate. — p.  w.  woll. 


On  certain  final  geological  and  climatic  phases  of  Barbary  soils,  A.  Pomel 
(Compt.  liend.,  119  {1S04).  X<>.  ">.  pp.  :'n4-.',lS). 

Investigations  concerning  the  heat  capacity  of  soil  constituents,  R.  Ulrich 
{Forsch.  Geh.  agr.  J'hys.,  ;?7  {1S94),  No.  1  and:!,  pp.  1-31). 

On  the  organic  compounds  of  humus  soil,  G.  Andr6  {Bui.  Sac.  Chim.  Paris, 
11-12  {lf^fi4),  No.  15,  pp.  771-7S1).—Hee  E.  S.  R.,  4,  p.  859. 

Recent  researche.*  on  the  microorganisms  of  the  soil  which  fix  nitrogen, 
Berthelot  {Bui.  Sor.  Chim.  raris,  11-1?  {1894),  No.  l.'>,  pp.  784-793).— ^ee  E.  S.  R., 
4.  p.  854. 

Soil  inoculation  for  leguminous  plants,  F.  Xobbe  and  L.  Hiltner  {Fiihlintfs 
laudw.  ZUj.,  43  {1S94),  No.  li,  pp.  371-376). — A  "general  discussion  with  brief  refer- 
ences to  experiments  made  by  the  authors  iu  1890,  1891,  and  1893. 
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The  relative  value  of  phosphoric  acid  from  different  sources, 

C.  E.  Thokne  aiidJ.  F.  Hickman  (^>///o  Sta.  Bui.  rj3,  pp.  o'l,  3;,').— The 
followiu^^  table  gives  the  average  increased  yield  per  acre  on  plats 
devoted  to  the  continuous  culture  of  corn,  wheat,  and  oats,  and  fertil- 
ized with  different  forms  of  phosphoric  acid,  the  tests  extending  over 
6  seasons  in  the  case  of  corn,  5  for  wheat,  and  4  for  oats: 

Increased  yield  per  acre  ivUh  different  forms  of  phosphoric  acid. 


Fertilizer  per  acre. 


320  lbs.  dis-solved  boneblack 

320  11)8.  aciil  phosphate 

3U0  lbs.  basic  slas 


lucrease  of  grain. 


Corn. 


Bushels. 
4."3 
7.3 
7.2 


Wheat. 


Bushels. 
4.0 
4.2 
4.6 


Oats. 


Bushels. 
5.0 
5.5 
7.0 


Increase  of  straw. 


Corn.       Wheat. 


Pounds. 
383 
867 


bounds. 

1,509 

945 

1.017 


Oats. 


Pounds. 
233 
507 
444 


"The  plat  receiving  basic  slag  has  had  a  somewhat  larger  total  quantity  of  phos- 
phoric  acid  per  acre  and  that  receiving  acid  phosphate  a  somewhat  smaller  quantity 
than  that  applied  iu  the  boneblack,  but  apparently  the  jihosphoric  acid  found  iu 
.  .  .  the  Carolina  rock  is  equally  efficacious,  pound  for  pound,  with  that  found 
in  bones  .  .  .  when  both  have  been  converted  into  su])erphosphate,  and  the 
mineral  phosphoric  acid  of  the  basic  slag  is  not  inferior  to  the  most  active  forms  of 
the  same  substance  as  derived  from  bones. 

"Should  some  way  be  discovered  by  which  the  greater  growth  of  [wheat]  straw 
produced  by  the  boneblack  superphosphate  may  be  made  to  bear  a  proiiortional* 
(juantity  of  grain,  a  greater  value  would  have  to  be  assigned  to  that  form  of  phos- 
jthoric  acid  than  the  results  thus  far  attained  will  justify;  but  at  present  this 
excessive  production  of  straw  must  be  looked  upon  as  a  disadvantage,  in  the  light 
of  the  results  in  1891,  when  every  plat  dressed  with  boneblack  superphosphate 
gave  a  smaller  yield  of  grain  than  the  unfertilized  plats  adjoining,  although  the 
straw  was  enormously  increased,  while  the  rock  and  slag  phosphates  gave  a  more 
moderate  increase  of  straw  with  a  small  increase  of  grain.'' 

On  the  conservation  of  animal  manure  in  the  climate  of  Sao 
Paulo,  Brazil,  F.  W.  Dafert  (KeJat.  Inst.  Agron.  Sdo  Paulo,  Brazil, 
1>^93,  pp.  73-75). — The  losses  during  2  months  under  different  ways  of 
keeping  manure  were  briefly  as  follows : 

Loss  of  dry  matter  and  nitrogen  in  manure. 


stored  under  cover  and  kept  dry. . . 
Stored  under  cover  and  kept  moist 
Exposed  to  the  sun  and  kept  dry.. 
Exposed  to  the  sun  and  kept  moist 

6210— Ko.  3 3 


Loss  of  dry  matter. 


Without  I     With 
plaster.  I  plaster. 


Per  cent. 
30.3 
22.6 
19.5 
29.0 


Per  cent. 
50.8 
35.7 
31.7 
53.1 


Loss  of  nitrogen. 


Without       Witli 
plaster,     plaster. 


Per  cent. 
44.3 
13.9 
33.8 
21.0 


Per  cent. 
12.4 
33.9 
10.2 
37.0 
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The  cost  of  manuring  in  systems  of  farming  Tvith  and  vrithout 
stock,  K.  MlLLEil  {LaiKlw.  Jahrh.,  2S  {I'^HJ-J),  jS'o.  2  and  3,  pp.  107- 
332). — This  is  an  elaborate  report,  presenting  detailed  statistics  of  the 
comparative  cost,  under  European  conditions,  of  manuring  in  systems 
of  farming  in  which  (1)  a  large  amount  of  stock,  (2)  a  small  amount  of 
stock,  and  (3)  no  stock  is  kept,  the  co;nparative  merits  of  commercial 
fertilizers,  green  manuring,  night  soil,  sewage,  etc.,  being  discussed. 

The  author  concludes  that  green  manuring,  supplemented  by  com- 
mercial fertilizers,  is  suited  to  almost  all  conditions.  Under  favorable 
soil  conditions  manuring  with  artificial  fertilizers  may  be  exclusively 
practiced.  The  economy  of  the  use  of  night  soil,  sewage,  sweepings, 
factory  waste,  composts,  etc.,  and  bought  stable  manure  depends  upon 
local  conditions,  and  these  materials  should  be  used  only  Avhen  they 
are  cheaper  than  the  more  generally  applicable  system  of  green  manur- 
ing supplemented  by  commercial  fertilizers. 

Although  it  is  believed  that  in  some  cases  the  circumstances  may 
warrant  the  reduction  or  total  abandonment  of  stock-raising,  and  the 
substitution  of  some  of  the  aboye  systems  of  manuring,  it  is  not  safe 
to  conclude  that  such  is  generally  advisable.  In  deciding  this  ques- 
tion there  are  other  important  factors  besides  cost  of  manure  to  be 
taken  into  consideration. 

Analyses  of  commercial  fertilizers,  M.  A.  Scoveli.  {Kentucky  Sta.  Bpf.  1S90,  pp. 
122-lM).—k  reprint  of  r.ii]]etin  29  of  the  station  (E.  S.  R.,  2,  p.  227). 

Analyses  of  fertilizers  at  Massachusetts  State  Station  {Massachusetts  State  Sta. 
Bui.  53,  pj).  ;?-.S'). — A  schedule  of  trade  values  and  tabulated  analyses  of  91  samples 
of  fertilizing  materials,  including  factory-mixed  goods,  dissolved  boueblack,  nitrate 
of  soda,  tankage,  ground  hone,  wood  ashes,  cotton-hull  ashes,  lime-kiln  ashes,  slaked 
lime,  wool  waste,  muck,  goose  manure,  hen-house  refuse,  and  soot. 

Cooperative  experiments  Avith  fertilizers  on  corn,  M.  A.  .Scoaell  {Kentucky 
Sta.  Bpt.  tSDO,  pp.  79-100).— Rcin-inU-d  from  IJulletiu  26  of  the  station  (E.  S.  R.,  2,  p. 
143). 

The  permanency  of  effect  of  potash  fertilizers,  M.  A.  .Scovell  {Kentucky  Sta. 
Bpt.  1S90,  pp.  /(-vi-ZW).— Reprinted  from  Bulletin  2(3  of  the  station  (E.  S.  R.,  2,  p.  143). 

Practical  guide  for  manuring,  H.  Favet  {Paris:  Larouac,  1894,  2d  ed.,'pp.  200). 

Artificial  fertilizers  in  the  Puisaye,  Potier  {Ann.  Agron.,  20  {1894),  No.  6,  pp. 
263-291). — Comparisons  of  different  artiticial  fertilizers  on  wheat,  forage  plants, 
sugar  beets,  and  potatoes. 

The  fertilizer  industry  of  the  United  States  {UEn(iro\x,  9  {1894),  No.  33,  p.  783).— 
Statistics  showing  number  of  fertilizer  estalilishments  in  the  different  States  and 
Territories  of  this  country,  capital  invested,  amount  and  wages  of  labor  employed, 
amount  and  A'alue  of  fertilizers  produced,  etc.,  taken  from  American  Fertilizer. 

The  nitrogen  question,  H.  Edson  {Suyar,  6  {1894),  p.  128). — The  author  reports 
finding  17.3  lbs.  of  nitrogen  per  acre  in  SteUaria  media  which  Imd  grown  during  the 
winter  in  cane  fields.  This  is  about  one  half  the  amount  of  nitrogen  in  the  fertil- 
izers employed  each  year,  and  was  saved  from  Vieiug  Avashed  away  by  permitting 
the  ground  to  be  covered  witli  the  weed.  He  advises  the  growth  of  such  weeds  and 
turning  them  under  in  the  spring  to  prevent  loss  of  nitrogen  by  wasliing  from  the 
soil  during  the  winter. 

Recent  researches  on  the  fixation  of  atmospheric  nitrogen  by  microorgan- 
isms, BEnTiiEi.OT  {Bui.  Soe.  Chim.  Paris,  11-11  {1894),  No.  1-',,  pp.  781-784).— fiee  E. 
S.  R.,  4,  p.  502. 
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The  action  of  red  clover  as  a  preliminary  crop,  H.  Clausex-Heide  {Dent, 
htndw.  /Ve.s.s(?,  21  {1S94),  No.  lU],  p.  (;55).— Clover  seeded  in  rye  and  turned  under  for 
the  succeeding  crop  of  potatoes  improved  Ijotli  the  yield  and  the  (luality  of  tubers. 

Manuring  with  ground  bone,  M.  1"i,lmaxx  {namhurd:  L.  (iriife  <f-  SiUcm,pp.  US), 

The  value  of  Gellivara  apatite  and  some  other  phosphates  for  STvedish  agri- 
culture, L.  F.  NiLsox  (Tidnkr.  LamUmiin,  15  {1804),  pp.  514-519). 

Lime  and  fertilizers,  W.  F.  Massey(C«//.  and  Countnj  Genf.,  1894,  July  26, p. 548). — 
A  popular  article  explaining  the  relation  of  lime  and  other  fertilizers  to  nitrification 
and  to  the  growtli  of  leguminous  plants. 

On  the  choice  and  use  of  artificial  manures,  F.  B.  Githrie  {A{)1.  Gaz.  X.  S.  TT., 
1894.  Mai/,  pp.  328-330). — Precautions  to  be  observed  in  the  purchase  of  manures  and 
l)opnlar  directions  as  to  the  use  of  different  kinds  of  fertilizers. 

On  the  choice  and  use  of  artificial  manures,  F.  15.  Guthrie  {Agl.  Gaz.  N.  S.  TV., 
1894,  June, pp.  419-423). — General  notes  on  the  use  of  burnt  lime,  carbonate  of  lime, 
gypsum,  and  phosphatic  manures,  including  steamed  bone,  bone  meal,  fermented 
bones,  and  boneblack. 

The  using  of  artificial  manures  in  market  gardening,  M.  Ullmaxx  {Hamburg: 
L.  Griife  <»■  Sillem,  pp.  178). 

On  the  use  of  mineral  manures  {Gard.  Chron.,  16  {1894),  ser.  3,  pp.  154,  155). — A 
repoit  on  the  use  in  the  garden  of  (1)  nitrate  of  potash;  (2)  phosjihate  of  potash;  (3) 
nitrate  and  phosjihate  of  potash;  (4)  Wagner's  flower  and  garden  manure  (phos- 
phoric acid  13  per  cent,  potash  11,  nitrogen  13);  Albert's  garden  manure  (phos- 
]thoric  acid  16  per  cent,  potash  20,  and  nitrogen  13),  and  Albert's  hop  manure  (phos- 
]ilinric  acid  13  per  cent,  potash  25,  aud  nitrogen  13). 

Influence  of  the  method  of  application  of  fertilizers  on  their  utilization  by- 
plants,  A.  Pruxet  {Rev.  gin.  Hot.,  16  {1894),  No.  66,  pp.  260-269) .—See  abstract  E. 
S.  R.,5,p.  1091. 

The  preservation  of  manure,  Schmidt  and  Gerlacii  {Dent,  landw.  Pressc,  21 
{1894),  jN'o.  62,  pp.  597,  598). — The  results  of  experiments  conducted  in  1893-'94. 
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Alfalfa,  (J.  L.  Ingersoll  {Nebraska  Sta.  Bill.  35.,  pp.  163-177,  pi.  1). — 
Eelative  yield  of  alfalfa  and  other  forage  plants,  notes  on  the  history 
of  alfalfa,  ilescription  of  the  i)lant,  direction  for  cultivation,  composi- 
tion of  alfalfa,  aud  letters  from  growers  of  alfalfa  in  Nebraska.  The 
yield  of  alfalfa  ou  the  station  farm  was  at  the  rate  of  IL',720  lbs.  of  hay 
per  acre  secured  iu  3  cuttings. 

The  following-  table  gives  the  yield  iu  1893  of  hay  from  alfalfa  at  the 
first  cutting,  and  from  other  plants  grown  in  comparison  with  it: 

Yield  of  ha;/  per  acre. 

Pounds.  Pounds. 

Jime  clover 2,  365     Orchard  grass 2,  390 

JSIammoth  clover.. 2,375     Timothy  grass 2,800 

>\],sike  clover 2,  065      Red  top  grass 2,  3.50 

Alfalfa  (first  cut) 4,080  :  Meadow  fescue 1,875 

I'lne  grass 2,875  I  Tall  meadow  oat  grass 3,00) 

Time  of  harvesting  alfalfa,  J.  W.  Sanborn  [Utah  Sta.  Bui.  31, 
pp.  1-7). — A  field  of  alfalfa  was  divided  into  G  plats  and  3  crops  cut 
aud  cured  for  hay,  that  ou  different  plats  being  cut  before  blooming, 
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when  in  bloom,  and  soon  after  l)looniinj4,  respectively.  The  hay  from 
the  first  and  second  cuttings  at  diflerent  stnges  was  fed  to  cattle  from 
December  20  to  February  21.  As  shown  by  the  gains  in  weight  "the 
earliest  cut  alfalfa,  both  of  the  first  and  second  crops,  did  better  than 
the  latest  cut,  while  for  the  second  crop  the  result  was  almost  identical, 
Avhether  it  was  cut  early  or  cut  at  a  medium  period  [in  bloom].  ,  ,  . 
The  late  cut  alfalfa  in  2  crops  gave  as  large  a  yield  as  when  cut  early 
and  3  crops  taken.  The  only  advantage  that  occurred  from  cutting  3 
crops  was  the  suj)eriority  in  its  nutritive  effect.  That  medium  cut,  or 
cut  at  bloom,  also  yielded  as  much  as  when  cut  early.  .  .  .  On  the 
Avhole,  the  balance  of  effect  is  favorable  to  the  early  cutting,  due  to  the 
superior  nutritive  effect." 

Crimson  (or  scarlet)  clover,  E.  B.  Yoorhees  {Xeic  Jersey  ^Stan. 
Bui.  100,  pp.  31). 

SynopsiH. — A  study  of  the  couipositiou  of  tops,  stubble,  and  roots  at  differeut  stages 
of  growth,  and  a  discussion  of  tho  value  of  crimson  clover  for  giecu  nianuriug, 
for  pasturage,  and  for  soiling.  Tlie  roots  attained  practically  their  full  weight 
April  24,  when  tho  plants  were  only  6  in.  high,  subsequent  growth  beiug  made 
almost  entirely  by  the  tops.  A  crop  6  in.  high,  April  24,  contained  in  the  entire 
plant  103.7  lbs.  of  nitrogen  per  acre;  13  in.  high,  May  12,  108.3  lbs.;  in  l)looiu. 
May  24,  189.6  lbs. ;  and  fully  matured.  May  31,  212  lbs.  April  24  the  digestible 
matter  in  the  tops  amounted  to  1,310  lbs. ;  the  crop  cut  May  12,  24,  and  31  aver- 
aged 2,834  lbs.  of  digestible  matter  per  acre. 

Samples  of  the  tops,  stubble,  and  roots  to  a  depth  of  8  in.  were  taken 
from  3  fields  of  crimson  clover,  2  being  in  ^Middlesex  County  and  1  in 
Gloucester  County.  These  samples  were  taken  at  4  stages  of  growth: 
(1)  April  24,  when  the  plants  were  5  to  7  in.  high ;  (2)  May  12,  when  12 
to  14  in.  high ;  (3)  May  24,  when  in  bloom  and  22  to  28  in.  high;  and  (4) 
May  31,  when  fully  matured.  In  the  sample  taken  at  the  earliest  date 
tops  and  stubble  were  not  estimated  separately.  To  determine  the 
relation  between  weights  of  toi)s,  stubble,  and  roots  areas  of  1  sq.  ft. 
were  used;  to  determine  acreage  yield  1  sq,  rod  was  used,  the  average 
weights  per  acre  calculated  from  the  larger  area  being  60.34  per  cent  of 
those  from  the  smaller  area. 

Xumher  of  plmits  per  s<[i( are  foot  (p.  7). — This  varied  from  18  to  86, 
though  in  every  case  the  stand  was  considered  good,  the  i^lants  when 
thin  stooling  abundantly. 

Percentages  of  the  total  dry  matter  of  the  plants  in  tojis,  stubble,  and 
roots  (j).  10). — Averaging  the  results  from  the  different  farms  the  tops 
contained  67.3  per  cent  of  the  total  dry  matter  of  the  plant  April  24; 
68.4  per  cent  May  12;  76.3  per  cent  May  24,  and  S2.6  per  cent  May  31. 
The  stubble  contained  11  per  cent  of  the  total  dry  matter  May  12;  8.3 
per  cent  May  24,  and  6.1  per  cent  May  31.  The  roots  contained  32.7 
per  cent  of  the  total  dry  matter  Aj^ril  24 ;  20.7  per  cent  May  12 ;  15.4  per 
cent  May  24,  and  11.3  per  cent  May  31. 

Composition  of  the  dry  matter  of  tops,  stubble,  and  roots  (pp.  11-14). — 
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The  following  table  sliows  the  nitrogen,  pbosplioric  acid,  and  potash  in 
the  dry  matter  of  tops,  stnbble,  and  roots  of  crimson  clover: 

Fertilizing  constituents  in  dry  matter  of  tops,  stubhle,  and  roots. 


Nitrogen. 


Phosphoric  acid. 


Tops.     Stubble.    Roots.       Tops.     Stubble.    Roots.       Tops.     Stnbble.'   Roots 


April  24. 
May  12.. 
May  24.. 
May  31.. 


Per  cent. 
:^.6t) 

•i.TA 
3.05 


2.03 
1.94 
1.95 


Per  cent.  Per  cent, 
2.61  I  0.85 
2.91  1  1.02 
2.  74  i  0.  72 
2. 73  i    •    0.67 


0.7G 
0.49 
0.52 


Per  cent. 

0.87 
0.99 
0.76 
0.87 


Per  cent. 
3.01 
3.17 
1.91 
2.54 


Per  cent.  Per  cent. 

1.81 

2.66  .  1.18 

1.13  I  0.82 

2. 88  1. 45 


Proximate  analyses  showed  that  the  food  constituents  were  not 
widely  different  April  24  and  May  12,  but  that  after  the  latter  date 
there  was  a  decided  increase  in  liber  and  a  consequent  decrease  in  the 
percentages  of  the  other  constituents.  It  is  notable  that  in  the  tops 
the  albuminoids  were  relatively  greatest  in  the  immature  plant,  the 
albuminoid  nitrogen  constituting  80.5  per  cent  of  the  total  nitrogen 
April  24,  but  only  from  69.4  to  72  per  cent  at  later  dates. 

Value  of  crimson  clover  as  a  green  manure  (pp.  14^-23). — The  following 
table  gives  the  average  weights  of  green  clover,  dry  matter,  nitrogen, 
phosphoric  acid,  and  potash  afforded  by  an  acre  of  crimson  clover  cut 
at  different  stages : 

Yield  per  acre  of  green  clover,  dry  matter,  nitrogen,  phosphoric  acid,  and  potash. 


Datt<  of 
taking 
samples. 

state  of 
maturity. 

In- 

Green 
clover. 

Total 

dry 

matter. 

Nitrogen. 

Phos- 
phoric 
acid. 

Potash. 

April  24  ... 

T)  to  7  in.  high  . . 
12  to  14  in.  high. 

In  bloom 

Fully  matured.. 

C  Tops 

I  Roots 

Pounds. 
21,  048 

Pounds. 

2,fl40 

992 

Pounds. 
74.6 
29.1 

Pounds. 

17.2 
8.6 

Pounds. 
61.4 
18.0 

Total 

3,032 

103.  7 

25.8 

79.4 

(  Tops 

31, 526 

3,415 

547 

1,031 

127.3 
11.0 
30.0 

34.6 

1.3 

10.1 

108.1 

May  12 

\  stubble 

13.9 

(  Roots  ... 

12.1 

Total.. 

4,992 

168.3 

46.0 

134.1 

(Tops 

{  Stubble 

(Roots 

Total 

May  24  ... . 

31, 498 


4,967 

548 

1,004 

151.7 
10.4 
27.5 

35.5 
2.6 
7.5 

94.6 
6.1 
8.1 

6,519 

189.6 

45.6 

108.8 

(Tops 

<  Stubble 

May  31  .... 

37, 976 

6,356 
469 
870 

179.2 
9.1 
23.7 

42.5 
2.4 
7.0 

160.4 
13.5 

12.6 

Total 

7,695 

212. 0 

51.9 

186.5 

"The  table  shows  that  by  far  the  largest  amount  of  orgauic  matter  and  plant  food 
is  contained  in  the  tops,  even  at  the  first  cutting,  when  the  jilants  were  6  in.  higli, 
and  that  there  i.s  practically  no  increase  in  the  orgauic  matter  and  fertilizer  constit- 
uents contained  in  the  roots  after  that  time.  .   .   . 

"The  gain  of  orgauic  matter  and  fertilizer  constituents  iu  the  tops,  including  stub- 
ble, constantly  increased  until  maturity.     Ou  April  24,  roughly,  two  thirds  of  the 
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total  plant  food  was  contained  in  the  tops;  on  May  12  the  proportion  had  increased 
to  five  sixths,  on  May  24  to  seven  eightlis,  and  on  May  31  to  nine  tenths. 

"These  points  are  important  in  showing  (1)  that  no  good  gronnds  exist  for  the 
statements  so  frequently  heard  that  there  is  as  much  fertilizing  value  in  the  roots  of 
a  clover  croj)  as  in  the  tops;  and  (2)  that  as  a  green  manure  this  plant  increases  in 
vnlue  up  to  the  time  of  maturity.  .  .  . 

"Assuming  that  the  entire  amount  of  nitrogen  contained  in  the  whole  crop  repre- 
sents a  distinct  gain  to  the  soil,  the  crop  harvested  on  April  24  added  103.7  lbs.,  an 
amount  of  nitrogen  equivalent  to  that  contained  in  CAX  lbs.  of  nitrate  of  soda,  which 
would  cost,  at  present  prices,  in  quantity,  $15,  or  to  the  amount  contained  in  10  tons 
of  average-quality  manure.   .   .  . 

"The  crop  cut  May  12  contained  nitrogen  equivalent  to  that  contained  iu  17  tons  of 
manure,  and  worth  $25.50  per  acre.  .  .  .  The  average  of  the  matured  crops  on  May 
24  and  31  contained  per  acre  200  lbs.  of  nitrogen  and  6,500  lbs.  of  organic  matter,  or 
equivalent  to  that  contained  in  20  tons  of  city  manure,  which  would  cost  in  that 
form  $30." 

Value  of  crimson  clover  for  pasturage  and  for  soiling  (pp.  23-31). — 
Crimson  clover  cut  April  24,  at  which  time  it  was  suitable  for  early 
grazing,  afforded  the  following  amounts  of  digestible  matter  per  acre: 
Fat,  50  lbs.;  protein,  327  lbs.;  carbohydrates,  including  fiber,  033  lbs., 
or  a  total  of  1,310  lbs. 

The  cuttings  made  May  12,  .24,  and  .'U  were  suitable  for  soiling,  and 
the  average  quantities  of  digestible  matter  per  acre  afforded  by  these 
cuttings  were  as  follows:  Fat,  80  lbs.;  fiber,  010  lbs.;  protein,  058  lbs., 
and  carbohydrates,  1,480  lbs.  This  gives  a  total  of  2,834  lbs.  of  digest- 
ible matter  grown  on  1  acre,  an  amount  which,  "on  the  basis  of  15.4 lbs. 
of  digestible  organic  matter  j^er  1,000  lbs.  live  weight,  is  sufficient  to 
feed  10  cows  in  full  flow  of  milk  for  20  days." 

Experiments  -with  corn  in  1893,  D.  X.  Barrow  {Lovisiana  Stas. 
Bui.  ^ti,  2d  scr.,  pp.  9()2-9(iii). — These  consisted  of  exi»eriments  with  fer- 
tilizers and  with  varieties.  On  account  of  a  drought  in  July  the 
results  with  fertilizers  are  not  reported.  In  the  test  of  3  varieties  of 
corn  from  foreign  countries,  7  from  Northern  States,  17  from  Western 
States,  and  10  from  Southern  States,  Mosby  Prolific,  a  late  Southern 
variety,  gave  the  largest  yield,  74.3  bu.  per  acre.  This  was  followed  by 
Improved  Leaming,  an  early  variety  from  the  West.  Varieties  matur- 
ing at  intermediate  dates  were  injured  by  drought. 

Experiments  -with  cotton  in  1893,  B.  N.  Barrow  {Louisiana  Stas. 
Bui.  28,  2d  ser.,  2)}).  906-969). — These  embrace  tests  of  varieties,  of  fer- 
tilizers, and  of  distance.  Of  41  varieties  tested,  the  largest  yield  of 
lint,  732  lbs.  per  acre,  was  made  by  Hawkins  Improved;  next  in  order 
of  yield  were  Southern  Hoi)e,  Peterkin  New  Cluster,  and  Hunnicutt. 
The  largest  proportion  of  lint  to  seed  cotton,  37  per  cent,  was  afforded 
by  Bolivar  County.  The  results  of  the  fertilizer  test  are  not  reported, 
on  account  of  injury  from  drought. 

Distance  experiments  were  made  on  land  unfertilized  for  4  years. 
The  rows  were  3,  4,  or  5  ft.  apart;  the  distance  in  the  drill  1,  li,  or  2  ft. ; 
and  the  plants  were  grown  singly  and  two  in  a  place  on  different  plats. 
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The  name  of  the  variety  is  not  given.     The  following  table  gives  the 
results : 

Effect  of  distance  on  yield  of  cotton. 


Width  (if  rciw. 


3  ft. 
3  ft. 
3ft. 
3  ft. 
3  ft. 
3  ft. 


Averaf;e  for  3-ft.  rows. 


4  ft. 
4  ft. 
4  ft. 
4  ft. 
4  ft  . 
4  ft. 


Seed  cotton  per  acre. 


Distance  j  Stalks  in 
in  row.  hill. 


Feet.      '  Number. 

1  1 

1  i  2 

14  1 

14  2 

2  1 
2  2 


First 
picking. 


Per  cent. 
54 
46 
52 
CO 
62 
55 


Second        Third 
picking,    picking. 


Per  cent. 
36 
42 
33 
31 
30 
30 


Averaire  for  4ft.  rows. 


5  ft. 
5  ft. 
5  ft. 
5  ft  . 
5  ft  . 
5  ft. 


Average  for  5-ft.  rows. 


Per  cent. 
10 
12 
15 


Total. 


Pounds. 
1, 726 
1,584 
2,037 
1,565 
1,811 
2,207 


1,821 


1,715 
1,602 
1,734 
1,  734 
1,432 
1,677 

1,557 


1  624 
1,394 
1,  372 
1,512 
1,428 
1,010 


1,540 


A  report  on  uncultivated  bast  fibers  of  the   United  States, 

C.  E.  DuDGE  {U.  S.  Dept.  Atjr.,  Fiber  Inct.stigKtioti.s  lipt.  6',  pp.  .}i, 
pU.  5). — Tlie  most  important  plants  and  fibers  treated  are  the  follow- 
ing: Swami)  roseinallow  {HlhiacuH  moscheutos),  rozelle  hemp  plant  {II. 
sahdariffa),  "  Cu^sar  weed"'  (  Urena  lobata),  sida  fiber  (Sida  rliomhifolia), 
cotton-stalk  fiber  { Gossypium  herbaceum),  hemp-like  hibiscus  {H.  canna- 
6m«.S'),okra liber  {Abdmoschus  esculentus) jahutilou  fiber  {Abutilon  avicen- 
Mff),  asclepias,  or  milkweed  fiber  [Asdepias  Incaniuta  and  A.  eoniuti), 
vegetable  silk  Irom  the  milkweed,  Colorado  Kiver  hemp  (Sesbania 
macrocarpa),  sunn  hemp  {Crotalaria  juncea),  Indian  hemp  {Apocynum 
cannabinum),  stinging  nettle  {Urtica  gracilis),  common  burdock  {Arc- 
tium lappa),  tree  basts,  and  other  fibers  of  plants  of  less  prominence. 

"The  fiber  of  the  cotton  stalk  possesses  fair  strength,  specimens  I  have  exaraiued 
by  hand  tests  appearing  somewhat  stronger  than  jute.  The  fiber  of  old  stalks  that 
have  stood  in  the  field  is  of  varying  shades  of  russet  in  color,  while  that  from  fresh 
stalks  is  a  yellow  white." 

However,  the  author  does  not  consider  the  cotton  stalk  as  an  eco- 
nomical source  of  fiber. 

"In  color  okra  fiber  is  as  white  as  New  Zealand  flax,  much  lighter  than  jute  as 
usually  prepared  for  export,  but  more  brittle  and  showing  less  strength.  The  fila- 
ments are  smooth  and  lustrous  and  are  tolerably  regular.  .  .  .  Okra  fiber  is  not  only 
inferior  to  that  from  other  species  of  mallows,  but  is  inferior  to  jute,  and  not  half  as 
strong  as  hemp." 

The  author  concludes  that  the  cultivation  of  tlie  okra  plant  for  its 
fiber  can  not  be  made  a  paying  industry  in  the  United  States. 
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The  common  white  Indian  mallow  attords  strong-  glossy  white  fibers. 

"Undoubtedly  Asclepias  incurnala  promises  better  results  thau  auy  of  tbe  iudige- 
uous  species  of  bast  til)ers  iu  the  United  .States  that  we  have  considered.  If  it  will 
thrive  upon  waste  lands,  where  no  other  crops  will  grow,  it  has  to  that  extent  an 
advantage  over  hemp,  considering  the  strength  of  the  fiber  as  fully  equal  to  hemp. 
•  .  .  As  to  the  value  of  the  fiber  in  manufacture,  I  can  make  no  positive  statements 
furtlier  than  that  samples  of  l)inding  twine  examined  were  found  to  be  strong  and 
gooil.  As  the  fiber  resembles  hemp,  there  is  little  doubt  that  it  could  be  employed 
iu  all  uses  to  which  hemp  may  be  applied." 

The  author  thinks  favorably  of  Colorado  River  hemp,  on  account  of 
its  gTowing-  over  vast  areas  without  cultivation  and  producing  a  large 
yield.     The  fiber  of  common  burdock  was  found  to  be  very  inferior. 

Potatoes,  L.  R,  Taft  and  R.  J.  Coryell  {Michigan  8ta.  Bui.  108, 
pj).  29-38). — litotes  on  the  culture  of  potatoes  and  a  test  of  174  varieties. 
For  southern  Michigan  eitlier  early  planting  in  April  or  late  planting 
in  June  is  recommended,  since  potatoes  planted  in  either  of  these 
months  are  more  apt  to  escape  injury  from  drought  than  when  planting 
occurs  at  intermediate  dates.  For  late  planting  the  late  varieties  are 
preferred. 

Summit  was  the  most  productive  variety  grown.  The  author's  list 
of  well-tried  varieties  known  to  be  reliable  is  as  follows:  Very  early — 
Early  Six  Weeks,  Market  Gardener  Early,  and  June  Eating;  early — 
Early  Oxford,  Lee  Favorite,  McFadden  Earliest,  Queen,  and  Paris 
Rose;  medium — Chautauqua,  Early  Pearl,  Fillbasket,  Freeman,  Kott 
Victor,  Queen  of  Paris,  Signal,  Supplanter,  Rural  Blush,  and  Thor- 
burn;  late — American  Wonder,  Dakota  Red,  Halo  of  Dakota,  Presi- 
dent Lincoln,  Rural  Kew  Yorker  No.  2,  and  Summit.  The  more  prom- 
ising- new  varieties  were  Columbian  Rose,  Early  May,  Stoneroad 
Main  Crop  Nos.  1  and  2,  Early  Norther,  Vaughan  White  Prize,  World's 
Fair,  and  Wolverine  Beauty. 

Fertilizer  tests  -with  potatoes,  L.  R.  Taft  and  R.  J.  Coryell 
{Michigan  *SY«.  Bui.  lOs.^  pp.  -/.>,  46). — Tabulated  data  giving  yields  of 
3  varieties  difterently  fertilized  for  1891, 1S02,  and  1893.  When  the  fer- 
tilizer was  applied  above  the  potatoes  tbe  yield  was  generally  small, 
which  fact  the  authors  attribute  to  the  lack  of  sufficient  moisture  to 
dissolve  it. 

The  effect  of  season  and  of  fertilizers  on  the  yield  and  com- 
position of  rye,  M.  Fischer  {Ber.  physiol.  Lab.  lanilw.  Inst.  Univ. 
Halle,  10,  p.  34;  ahs.  in  Cenfbl.  agr.  Chem.,  23  {1894),  No.  6,  pp.  368-372).— 
The  author's  experiments  covered  5  years,  from  1886  to  1890,  inclusive. 
Each  plat  received  annually  the  same  fertilizer,  consisting-  of  either 
stable  manure  or  phosphates,  potash  salts  and  nitrogenous  fertilizers 
alone  or  combined.  One  plat  remained  unmanured  throughout.  From 
analyses  of  the  crops  raised  it  appears  that  the  nitrogen-free  extract  and 
the  fat  were  influenced  by  the  weather  to  a  greater  extent  than  by  the 
character  of  the  manuring.  Warm,  sunny  weather,  with  considerable 
moisture  during  tbe  development  of  the  grain,  favored  the  formation  of 
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iiitrogen-free  extract.  This  constituent  was  low  in  the  years  when  tlie 
fat  content  was  high.  Stable  manure  and  nitrogenous  fertilizers 
increased  the  percentage  of  fat. 

A  luxuriant  growth  of  straw,  whether  caused  by  weather  or  by 
manuring,  was  accompanied  by  a  low  percentage  of  nitrogen  in  the 
grain.  Manuring  with  non-nitrogenous  minerals  also  reduced  the  per- 
centjige  of  nitrogen.  Rye  grown  on  the  unmanured  plat  was  rich  in 
this  element. 

Generally,  the  proportion  of  the  total  nitrogeu  existing  as  albu- 
minoids rose  or  fell  with  the  rise  or  fall  of  the  ash,  being  greatest  when 
only  non-nitrogenous  fertilizers  were  used  and  least  when  only  nitroge- 
nous minerals  were  applied.  When  the  grain  was  light  the  proportion 
of  crude  protein  existing  in  an  indigestible  form  was  high.  A  complete 
fertilizer  tended  to  increase  the  i)roportion  of  the  total  nitrogen  which 
was  digestible. 

Experiments  in  the  culture  of  the  sugar  beet  in  Nebraska,  H.  H. 
NiCHOLSOX  and  E.  E.  Xicholson  {Xebra.ska  Sta.  Bui.  06,  pp.  185-206, 
pi.  1,  dgms.  3). — Analyses  of  beets  at  different  stages  of  growth;  descrip- 
tions of  the  methods  of  culture,  of  growing  improved  seed,  and  of  select- 
ing mother  beets;  fertilizer  experiments;  distance  experiments;  a  test 
of  the  effect  on  germination  of  soaking  beet  seed  in  different  solutions; 
a  comparison  of  the  quality  and  quantity  of  the  product  resulting  from 
large  and  small  seeds  and  from  ligiit  and  heavy  seeds;  changes  in  the 
composition  of  the  beet  during  growth;  the  propagation  of  beets  from 
buds;  and  statistics  concerning  the  beet-sugar  industry  in  Nebraska. 
The  fertilizer  experiment  gave  unsatisfactory  results.  Eows  18  in. 
apart  gave  a  larger  yield  and  of  slightly  better  quality  than  rows  15 
and  21  in.  apart.  The  germination  experiment  was  vitiated  by  inop- 
portune rains.  Large  seed  gave  a  heavier  yield  and  higher  sugar 
content  than  small  seed,  and  heavy  seed,  i.  e.,  seed  which  sank  in  kero- 
sene oil,  gave  a  larger  sugar  content  and  higher  purity  than  light  seed. 
The  crown  of  the  beet  was  found  to  bear  to  the  entire  root  the  ratio  of 
1:4.  The  difference  in  sugar  content  between  the  crown  and  body  was 
only  1.75  per  cent  in  1892  and  1  per  cent  in  1893  in  favor  of  the  body, 
results  which  indicate  the  possibib'ty  of  profitably  using  both  the 
crowns  and  bodies  of  beets  for  sugar,  especially  in  a  dry  season. 

Tobacco  experiments  in  1891,  1892,  and  1893,  H.  J.  Patterson 
{Maryland  Sta.  Bui.  20,  pp.  57-9 i).— A  test  of  varieties  of  tobacco,  of 
different  bains  for  curing,  cooperative  fertilizer  experiments,  and  a 
study  of  the  effect  of  fertilizers  on  the  composition  and  on  the  burn- 
ing qualities  of  tobacco. 

Twenty-nine  varieties  were  grown,  the  yields  of  which  are  not  given. 
"  None  of  the  improved  or  imported  varieties  have  given  any  greater 
yields  or  proved  to  be  as  well  adapted  to  Maryland  ...  as  have  the 
varieties  commonly  grown  in  the  State." 
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A  frame  barn  was  us<'(l  for  air  curing;  a  log  barn,  modeled  after  the 
common  loy  barn  of  North  Carolina,  and  a  sheathed  frame  barn  were 
used  for  flue  curing.  "  The  results  of  experiments  in  curing,  so  far, 
have  in  a  measure  been  unsatisfactory.  .  .  .  The  frame  barn  produced 
decidedly  more  of  the  thoroughly  cured  tobacco  than  the  log  barn,"  iu 
both  of  which  tlue  curing  was  used.  The  temperature  and  degree  of 
humidity  for  the  o  barns  during  curing  are  tabulated. 

"These  tables  show  that  the  humidity  ui  the  frame  barn  was  almost  always  higher 
than  that  in  the  log  barn,  and  on  comparing  these  figures  with  the  humidities 
obtained  in  one  other  case  on  record  we  can  with  reasonable  certainty  attribute  the 
greater  quantity  of  tobacco,  well  cured,  in  the  frame  barn  to  the  humidity  condi- 
tions being  more  favorable  in  that  barn  for  the  yellowing  and  fermentation  process." 

Fertilizer  experiments  conducted  in  a  number  of  localities  in  the  State 
iu  1891  and  1892  are  discussed,  but  in  oidy  one  case  were  the  crops  ou 
different  plats  harvested  and  cured  separately.  In  this  last  experiment, 
made  in  Montgomery  ('ounty  in  18!>2,  phosphoric  acid  increased  the 
yield  on  every  plat  to  which  it  was  applied. 

The  author  draws  the  following  deductions  from  the  results  of  numer- 
ous analyses  of  tobacco  grown  in  different  parts  of  the  State  and  dif- 
ferently fertilized : 

"The  composition  of  the  tobacco  from  the  different  sections  varies  considerably, 
especially  as  to  the  ash  content. 

"As  a  rule,  other  things  being  equal,  the  tobacco  from  the  sections  giving  a  high 
ash  content  also  ijossesses  a  good  burning  quality. 

"Chlorin,  potash,  magnesia,  and  lime  vary  considei'ably  in  the  tobaccos  from  the 
different  sections  and  in  the  tobacco  differently  fertilized  from  the  same  section. 

"The  other  ash  constituents  remain  fairly  constant  iu  tobaccos  differently  fertil- 
ized from  the  same  section. 

"Potash,  lime,  and  magnesia  seem  able  to  replace  each  other  to  a  limited  extent. 

"Burning  qualities  do  not  bear  any  close  relation  to  the  amount  of  woody  matter 
or  crude  fiber  j^resent. 

"There  is  no  constant rehition  between  the  potash  and  chloriii  content  of  tobacco 
possessing  good  burning  ((ualities  nor  between  the  sum  of  the  potash,  lime,  and  mag- 
nesia, and  the  chlorin. 

"A  high  ])er  cent  of  chlorin  is  always  accompanied  with  a  poor  burning  quality. 

"When  the  ash  of  tobacco  possesses  a  high  alkalinity  it  almost  always  possesses  a 
good  burning  (juality. 

"Muriate  of  potash  should  not  be  usedasa  fertilizer,  as  italways  produces  tobacco 
with  a  poor  burning  quality  and  a  bad  ash. 

"Sulphate  of  potash  produced  a  better  burning  tol)acco  than  any  other  of  the  pot- 
ash salts. 

"Lime  and  magnesia  compounds,  includiug  the  sulphate  of  potash  and  magnesia 
(low  grade  sulphates),  iu  most  cases  produced  tobacco  of  a  poor  bui'uiug  quality. 

"Phosphoric  acid  did  not  prove  harmful  to  the  burning  qualities. 

"The  complete  commercial  fertilizer  and  the  yard  manure  produceil  tobaccos  with 
about  the  same  burning  qualities,  and  iu  most  cases  they  produced  a  better  burning 
tobacco  than  where  no  fertilizer  was  used." 

The  effects  of  muriate  of  potash  and  of  sulphate  of  jjotash  on  the 
burning  qualities  of  18  varieties  are  recorded. 
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Fertilizer  experiments  -with  -wheat,  com,  and  oats,  ( '.  E.  Thorne 
and  J.  F.  Hickman  {Ohio  Sta.  Bui.  53,  pp.  1-30,  32,  33). 

Synopsis. — Experiments  in  lertiliziug  wlieat,  oats,  aud  corn  grown  continuously  and 
in  rotation  witli  timothy  and  clover  at  Columbus,  and  in  fertilizing  corn  in  Colum- 
biana, Butler,  and  Washington  counties.  At  present  current  prices  for  grsiins 
and  fertilizers,  the  use  of  commercial  fertilizers  and  e\en  of  barnyard  manure 
(if  valued  on  tlie  same  basis  as  commercial  fertilizers)  on  wheat,  oats,  and  corn 
was  not  profitable,  excei)t  when  these  crops  were  grown  in  a  systematic  rotation 
with  clover  or  a  similar  nitrogen-collecting  crop.  The  poorer  the  soil  thesmaller 
the  probability  of  profitable  crop  production  by  means  of  artificial  fertilizers. 

These  experiments  cover  5  years'  continuous  culture  of  wheat  and 
oats  at  Columbus,  ('»  years'  continuous  culture  of  corn  at  Columbus  and 
iu  Columbiana  County,  and  3  too  years'  intermittent  culture  of  corn  in 
Washington  and  Butler  counties;  3  years'  culture  of  wheat  and  oats 
and  4  years'  culture  of  corn,  iu  rotation  with  clover  and  timothy. 

Continuous  culture  of  irheat,  oats,  and  corn  at  Columhu.s  (pp.  1-14), — 
For  each  of  the  crops  grown  continuously  on  the  same  land  22  twen- 
tieth-acre i>lats  laid  out  on  tile-drained  land  of  uniform  character  were 
used.  The  fertilizers  used  i^er  acre  were  320  lbs.  of  dissolved  boneblack ; 
320  lbs.  of  dissolved  South  Carolina  rock;  300  lbs.  of  basic  slag;  80  lbs. 
of  muriate  of  potash;  100,  320,  and  480  lbs.  of  nitrate  of  soda;  120  lbs. 
of  sulphate  of  ammonia;  1,000 lbs.  of  linseed  meal;  and 8  tons  of  barn- 
yard manure,  alone  or  in  combination. 

The  greatest  increase  in  the  yield  of  wheat  over  no  fertilizer,  5.0  bu. 
per  acre  as  the  average  of  o  years,  resulted  from  the  use  of  liuseed 
meal;  the  average  increase  for  all  fertilizers  was  3.3  bu.  per  acre. 
Phosphoric  acid  in  the  presence  of  potash  and  nitrogen,  especially  in 
the  form  of  dissolved  boneblack,  largely  increased  the  yield  of  straw. 

With  wheat  at  80  cts.  per  bu.,  straw  at  $3  per  ton,  and  barnyard 
manure  at  50  cts.  jier  ton  every  fertilizer  was  used  at  a  loss  except 
barnyard  manure,  with  which  the  net  gain  was  only  $1.35  per  acre. 

With  oats  grown  continuously  on  the  same  laud  the  average  increased 
yield  dite  to  fertilizers  was  4.4  bu.  per  acre.  The  gains  in  yield  where 
nitrogen,  phosphoric  acid,  or  potash  was  used  were  apparentlj^  ideiiti 
cal,  and  no  combination  of  these  proved  notably  superior  to  their  sep 
arate  use.  ''  The  explanation  of  this  is  partly  to  be  found  iu  the  fact 
that  the  oat  plant  does  not  find  iu  the  climate  of  southern  Ohio  the 
conditions  suited  to  its  normal  development." 

With  corn  the  average  increase  due  to  fertilizers  was  3.8  bu. per  acre, 
i^either  potash  nor  phosphoric  acid,  alone  or  combined,  was  beneficial, 
but  nitrogen  gave  a  small  increase  in  the  yield  of  grain  and  of  stover. 

Rotative  croppimj  at  Columbus  (pp.  14-21). — The  yields  of  wheat,  oats, 
corn,  clover,  and  timothy  grown  in  a  5-crop  rotation  on  plats  differ- 
ently fertilized  are  tabulated  and  i)ublished  as  a  report  of  ])rogress. 
Comparing  the  average  yields  for  1891,  1892,  and  1893  of  the  rotation 
plats  with  those  of  the  plats  devoted  to  continuous  culture  of  one  crop, 
the  gain  due  to  rotation  was,  for  wheat,  5.0  bu.  per  acre. 
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"[On  oiits  jrrowu  on  tlus  lotiition  idatsj  aiipan-utly  the  application  of  pbosplioric 
acid  and  ])<)tasli,  eitiier  direc^tly  or  to  tluj  preceding  crop  of  corn,  is  of  consideraljle 
advantage,  wliile  the  use  of  nitrogenous  manures  has  been  of  doubtful  benefit;  but 
it  is  evidently  unsafe  to  draw  any  general  conclusions  as  yet  from  these  experiments. 

''  [The  results  of  the  rotation  experiment],  so  far  as  they  go,  support  the  general 
and  reasouabh;  belief  that  a  large  part  of  the  benefit  from  commercial  or  other 
manures  is  to  be  realized  in  the  crops  not  directly  fertilized,  in  a  well-planned  rota- 
tion." 

ExperimenU  on  corn  in  Columhiana,  Washinf/ton,  and  Butler  counties 
(pp.21-30). — In  (Jolunibiaiia  County,  in  a  G  years'  test  on  the  same  plats, 
"botli  chemical  fertilizers  and  barnyard  manure  ittterly  failed  to  main- 
tain the  land  in  a  profitable  state  of  productiveness."  In  Butler  County 
the  test  was  continued  for  4  years,  using  a  different  field  each  year. 
"Potash  seemed  to  produce  exceptionally  good  results,  but  no  form 
of  chenucal  manures  has  equaled  barnyard  manure  in  the  average 
increase."  In  Washington  County  the  test  covered  3  years,  using  a 
different  field  each  year.  The  largest  average  increase,  17.4  bu.  i)er 
acre,  resulted  from  the  Tise  of  a  complete  fertilizer. 

Late  crops  for  overflow  lands,  R.  L.  BeNnbtt  and  G.  B.  Irby 
{Ar]:f(vs((s  ^Sta.  Bvl.  ;J7,  pp.  '>o-Gl). — Notes  on  German  millet,  black 
Eussian  oats,  white  dwarf  navy  beans,  sweet  potatoes,  cowpeas,  Jap- 
anese buckwheat,  and  5  varieties  of  corn  planted  on  river-bottom  land 
early  in  July.  German  millet  yielded  3,428  lbs.  of  hay  per  acre;  the 
young  oat  plants  died;  navy  beans  yielded  950  lbs.  of  beans  per  acre; 
sweet  potatoes  made  but  few  roots;  cowpeas  yielded  758.3  lbs.  of 
unshelled  peas ;  buckwheat  grew  3  ft.  high.  The  variety  of  corn  ripen- 
ing first  was  Pride  of  the  N^orth ;  that  making  the  largest  yield,  59.4 
bu.  per  acre,  was  Wliite  Giant  Normandy. 

The  depth  of  the  root  crown  of  small  grains  as  governed  by- 
depth  of  seeding,  moisture,  light,  heat,  and  size  of  seed,  P. 
KOSSOWITSCH  {For.sch.  Geb.  ayr.  Phy.s.,  17  {18!)4),  No.  1  and  2^  pp.  101- 
116). — To  determine  more  exactly  the  connection  between  winterkill- 
ing and  shallow  crown  formation,  the  autlior  took  measures  of  900 
living  plants  and  of  900  which  had  been  winterkilled  from  3  different 
fields,  in  all  of  which,  after  the  disappearance  of  snow  in  the  si)ring, 
yellow  dead  plants  were  found  among  the  green  ones.  On  the  3  fields 
the  killed  plants  had  crowns  0.f^72,  0.396,  and  0.334  in.,  res])ectively, 
below  the  surface.  The  living  plants  on  the  same  field  had  crowns 
0.672,  0.564,  and  0.524  in.  deep.  The  method  used  in  this  investiga- 
tion presupposes  that  in  this  case  winterkilling  resulted  directly  from 
cold  and  not  from  lieaving. 

In  the  autumn  of  1890  pot  experiments  were  begun  with  M'heat  and 
rye  to  determine  the  depth  of  the  crown  resulting  from  sowing  seed 
O.G,  1.2,  2.4,  3.2,  or  4  in.  deep  and  from  keeping  the  soil  saturated,  or 
supplied  with  4,  |,  f,  or  ^  of  the  amount  of  water  required  for  satura- 
tion. Rye  formed  a  crown  0.6  to  1  in.  below  the  surface  and  the  depth 
was  apparently  unaffected  either  by  the  dejith  of  seeding  or  by  the 
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degree  of  soil  moisture.  With  wheat  the  amount  of  moisture  in  the 
soil  did  not  intluence  the  depth  at  which  the  crown  was  formed,  but 
deep  planting-  increased  this  depth.  Seed  planted  4  in.  deep  generally 
formed  a  crown  1.4  in.  below  the  surface;  seed  planted  O.G  in.  deep, 
0.6  below  the  surface.  lu  the  second  series  of  experiments  conducted 
by  the  author  in  1891,  seeding  at  depths  of  2.4  and  1.2  in.  afforded, 
respectively,  crowns  at  depths  of  1.212  and  0.748  in.  Eckert  and  Stoss- 
ner  had  i)reviously  shown  the  relation  between  the  depth  of  seeding 
and  that  of  crown  formation  in  wheat.  The  experiments  of  these 
investigators  on  rye,  oats,  and  barley  gave  conflicting  results,  due,  as 
the  author  believes,  to  external  influences  which  bad  not  at  that  time 
been  investigated. 

S.  Toporkow  had  observed  that  the  deeper  the  seeding  the  deeper 
the  crown  in  oi)en  fields,  but  with  wheat  plants  shaded  by  trees  the 
more  shallow  the  seeding  the  deeper  the  crown.  He  found  that  plants 
growing  in  oi)en  fields  formed  the  crown  at  greater  depths  than  those 
in  shady  situations.  By  comparing  the  yields  of  wheat  following 
cloudy  and  sunny  autumns  he  obtained  results  that  suggested,  but  in 
the  nature  of  the  case  could  not  ]n^ove,  that  even  in  farm  practice  the 
difference  in  the  amount  of  light  under  whose  influence  young  wheat 
plants  come  up  may  affect  their  hardiness  as  regards  winterkilling. 

The  author  grew  plants  of  winter  wheat  in  pots  in  a  dark  corner  of 
a  room  and  the  crowns  were  superficial.  In  other  pot  experiments  in 
the  open,  plants  very  slightly  shaded  during  early  growth  formed 
crowns  0.808  in.  deep,  while  with  check  plants  fully  exposed  the  depth 
was  1.212  in, 

In  soil  artificially  kept  at  a  temperature  of  68°  F.,  which  was  consid- 
erably higher  than  that  of  the  atmosphere,  crown  formation  was  super- 
ficial. This  was  attributed  to  the  rapid  growth  by  which,  in  attaining 
a  given  height,  the  i)lants  had  been  exposed  to  but  a  small  amount  of 
sunshine. 

In  the  author's  experiments  small  grains,  weighing  26  mg.,  formed 
crowns  at  a  depth  of  1.16  in.;  large  seed,  weighing  49  mg.,  at  a  depth 
of  0.96  in.  Here  the  crowns  resulting  from  small  seed  were  deeper  than 
those  from  large  seed,  thus  conflicting  with  the  results  of  Toporkow, 
who  had  obtained  the  deepest  crowns  from  the  largest  seed. 

For  resistance  to  winterkilling  a  depth  of  2  to  3.2  in.  is  recommended 
for  seed  sown  early  in  the  fall,  for  then  clearer  weather  and  longer  days 
prevail  than  later.  For  later  fall  seeding,  also  for  northern  exposure, 
the  depth  should  be  less,  thus  insuring  more  rapid  vegetation. 

Roots  of  farm  crops,  J.  W.  Sanborn  (  Utah  Sta.  Bui.  32,  pp.  1-6). — 
The  weight  of  water-free  roots  of  oats,  barley,  Avheat,  timothy,  corn,  pota- 
toes, and  clover  in  every  inch  of  soil  to  a  depth  of  12  in.  was  determined 
by  driving  into  the  ground  an  iron  frame  inclosing  4  sq.  ft.,  and  pro- 
vided with  a  horizontal  slide  by  which  sections  of  soil  could  be  cut,  and 
then  separating  the  roots  by  sifting  the  soil  through  a  series  of  sieves. 
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"The  soil  [in  which  the  plants  were  grown]  was  a  sandy  loam,  upper 
bench,  and  several  feet  deep  at  the  point  tried,  to  the  cemented  limey 
subsoil  hlteved  into  gravel."  With  oats,  barley,  wheat,  and  timothy 
duplicate  tests  were  made,  in  other  cases  only  one  determination. 

The  following  table  gives  the  results  in  condensed  form: 

Dry  matter  of  roots  in  an  acre  of  soil,  by  inches. 


Oats. 

Barlev.  !  Wheat. 

'     1 

Timothy. 

Corn 
cul- 
tivated. 

Corn  not 
cultiva- 
ted. 

Pota- 
toes. 

Clover  4 
years 
"old. 

Clover  2 
years 
old. 

Fir.st  Jni-Ii 

Second  inch 

Third  inch 

Fourth  inch 

Fifth  inch 

Sixtli  inch 

Pounds. 

38.  47 

524.30 

531.60 

415.20 

173.  28 

128.  88 

17.28 

15.12 

13.  92 

12.48 

14.16 

11.76 

Pounds. 

33.60 

81.12 

84.48 

63.60 

49.20 

30.00 

6.96 

5.52 

6.72 

5.76 

5.28 

3.84 

Pounds. 

41.28 

84.48 

99.12 

135.60 

64.80 

28.32 

11.52 

5.76 

6.24 

6.00 

6.00 

3.60 

Potinds. 

541.  68 

279.  84 

116.88 

103.  92 

89.76 

38.40 

24.00 

26.88 

29.94 

24.00 

16.56 

12.00 

Pounds. 

17.28 

45.60 

94.80 

168.  96 

62.64 

38.88 

16.80 

8.64 

7.68 

5.04 

5.76 

6.00 

Pounds. 
15.06 
57.60 
86.40 
156.  00 
54.44 
43.  20 
9.36 

Pounds. 

4.  .56 
6.72 
6.00 
5.52 
7.20 
4.80 
'22.  08 

Pounds. 

1,  058.  40 

I,  248.  48 

1,181.04 

1, 142.  40 

508.  80 

124.  80 

88.80 

66.  24 

62.16 

50.40 

50.16 

48.48 

Pounds. 
270.  72 
449.28 
433.  92 
170.  88 
149.  '48 
137. 52 

8.  40         12.  24 
4.  .56         15.  60 
3.  60           8.  40 
3.66          14-64 

Eleventh  inch 

Twelfth  inch     . 

2.40 

12.  24 

Total 

1, 888. 45 

376. 08 

492.  72 

1, 003. 86 

480. 08 

466.  22 

120.  00 

5, 630. 16 

'1,481.60 

■First  6  in. 


"Oats  gave  the  greatest  weight  [of  roots]  at  3  in.  deep.  The  weight  for  the  first 
inch  was  very  small;  after  passing  the  fourth  inch  the  weight  of  the  roots  decreased 
very  rajiidly,  the  total  liaving  for  the  8  in.  below  the  upper  4  in.  less  than  the  amount 
in  the  third  inch. 

"The  weight  of  roots  for  the  clover  was  greatest  for  the  first  4  in.,  after  whicli 
it  decreased  with  great  rapidity  until  it  reached  the  seventh  inch,  when  it  amounted 
to  only  82  lbs.,  decreasing  until  the  twelfth  inch,  when  it  was  only  4  lbs.  per  acre. 

"For  corn  the  greatest  weight  of  roots  was  found  at  the  depth  of  4  in.,  being  more 
for  this  depth  than  for  the  8  in.  that  succeeded  it,  and  .just  about  equal  to  the  amount 
in  the  preceding  3  in.  For  the  corn  on  the  uncultivated  area,  we  do  not  find  any 
A'iiriation  in  weight  of  roots  that  we  can  trace  to  the  inliuence  of  tillage.  .   .  . 

"The  weight  of  the  roots  of  potatoes  [exclusive  of  tubers]  is  surprisingly  small 
and  quite  unlike  that  of  any  other  croj).  It  seems  that  they  increased  in  weight 
variably  until  down  to  the  depth  of  7  in.,  when  the  decrease  was  comparatively  slow, 
the  weight  even  at  12  in.  deep  being  comparatively  high,  or  more  than  in  any  other 
inch  up  to  the  seventh  inch  in  depth.  .  .  . 

"Timothy  gives  ns  a  surjjrise  second  only  to  that  for  clover.  The  greatest  weight 
of  roots  was  found  in  the  first  inch,  and  the  decrease  was  constant  to  the  depth  of  12 
in.  We  may  infer  from  these  figures  that  manure  applied  to  timothy  would  not  nec- 
essarily have  to  be  put  in  at  groat  depth.  .   .   . 

"liarley  gives  its  greatest  weight  of  roots  for  the  depth  of  3  in.,  after  Avhich  the 
decrease  is  constant  to  the  twelfth  inch.  The  weight  of  the  roots  of  barley  is  very 
much  less  than  that  of  oats. 

"Wheat  shows  the  greatest  Aveight  of  roots  iit  the  fourth  inch,  after  which  the 
decrease  is  rapid.  It  hr.s  usually  been  understood  that  wheat  is  a  more  deeply  rooted 
plant  than  either  oats  or  barley. 

"Clover  2  years  of  age  gave  less  than  half  the  weight  of  roots  that  the  lot  4  years 
of  age  gave.     This  may  be  in  part  due  to  the  plat  upon  which  it  is  grown." 

Number  of  plants  and  stalks  of  farm  crops  per  acre,  J.  W.  San- 
born ( Utah  Sta.  Bui.  32,  pp.  7-9). — For  each  crop  four  counts  were  made, 
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using  each  time  an  area  of  4  sq.  ft.  The  crops  grown  were  considered 
average  crops,  the  yield  of  clover,  for  example,  being  2  tons  per  acre. 
The  resnlt  of  this  enumeration  is  given  below: 

yiimbir  of  J)!  a  lit. s  and  .sfalks  of  oafs,  Ixirlcji,  spr'ni;/  wheat,  fall  wheat,  rtje,  and  clover  on 

1  sq.ft.  and  on  1  acre. 


Oafs 

Barley 

S)>rin}r  wheat 
Fall  wheat. .. 

Rye 

Clover 


Number  of  Number  of 

plants  per  ]  stalks  per 

sq.  ft.      I       sq.  ft. 


28.55 
2;!.  40 

8.12 
12.55 
62.50 

4.05 


Number  of   Numberof 

plants  per     stalks  per 

■  acre.  acre. 


29.90 
37.70 
:!4.  40 
35.12 
07.00 


1,  r43,  638 
1,018,215 

353,  925 
546,  678 

2,  722, 500 
176,418 


1,301,355 
1,644,390* 

1,  497,  375 
1,530,045 

2,  918, 5-zO 


Corn,  R.  L.  Bennett  and  G.  B.  Iiiby  {Arkansas  Sla.  Bui.  27,  pp.  61-67). — A  rec- 
ord of  the  yield  of  14  varieties  and  notes  on  the  cultivation  of  corn.  From  tests 
made  at  Newport  and  Fayotteville  the  following  varieties  are  recommended  for  all 
portions  of  the  State:  Late — Giant  Normandy,  Mammoth  White,  and  Pride  of 
America;  medium — Champion  Early  White  Pearl,  Golden  Beauty,  and  Learning 
Yellow. 

Cotton,  R.  L.  Benxett  and  G.  B.  Ikby  (Arkansas  Sta.  Bui.  27,  pp.  70-72). — Notes 
on  the  cultivation  of  cotton  and  on  2  varieties  of  Egyptian  cotton,  Bamiah  and 
Afifi.     Both  Egyptian  varieties  proved  unprofitable. 

Cowpea  hay,  R.  L.  Benxktt  and  G.  B.  Iwux  {Arkansas  Sta.  Bui.  27,  p.  7S). — A 
brief  note  on  sun  curing  vs.  curing  in  the  shade.  Analysis  "revealed  no  practical 
difference  in  the  2  samples." 

Forage  plants,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bui.  27,  pp.  70-8?i). — 
A  statement  of  the  yields  made  by  Avhito  millo  maize,  Kaffir  corn,  yellow  millo 
maize,  i)earl  millet,  early  amber  sorghum,  Jerusalem  corn,  teosinte,  and  oats  on 
sandy  loam  soil.  '  * 

Forage  plants,  D.  N.  Bakrow  (Louisiana  Stas.  Bid.  28,  2d  ser.,  pp.  971-97i). — 
Brief  notes  on  Texas  bine  grass,  alfalfa,  bur  clover,  red  clover,  crimson  clover,  red- 
top,  orchard  grass,  Kentucky  blue  grass,  tall  meadow  oat  grass,  Italian  rye  grass, 
and  meadow  fescue  grass,  and  a  tabulated  statement  of  the  yields  of  peas  and  hay 
made  by  12  varieties  of  cowpeas. 

Experiments  ■w^itli  coniniercial  fertilizers  on  hemp,  J\I.  A.  Scovell  {Kentucky 
Sta.  Kpt.  ISOO,  pp.  10.j-112).—k  reprint  of  Bulletin  27  of  the  station  (E,  S.  R.,  2,  p. 
14.5). 

Lathyrus  sylvestris,  A.  Damseaux  (Bui.  Mens.  Soc.  Sci.  Agr.  et  Arts,  Basse-Alsace, 
28  (1804),  No.  .5,  p.  178). — A  favorable  experience  in  growing  and  feeding  this  plant. 
Cattle  at  first  refused  it,  but  mixed  with  other  food  learned  to  eat  it.  When  ensiled 
the  characteristic  Ititterness  disappeared. 

Experiments  with  oatis,  M.  A.  Scovell  (Kentucky  Sta.  Rpi.  1S9U,  pp.  47-56). —  A 
reprint  of  Bulletin  23  of  the  station  (E.  S.  R.,  2,  p.  21). 

Peanuts,  African  ground  pea,  and  chufa,  D.  N.  Baurow  (Louisiana  Stas.  Bui. 
28,  2d  ser.,  pp.  071.  072). — The  yield  of  Spanish  peanuts  was  at  the  rate  of  4,422  lbs. 
of  fresh  iiuts  per  acre.  White  and  Virginia  peanuts  and  chufas  were  also  grown 
with  success.     The  African  ground  pea  was  more  sticcessful  than  in  former  seasons. 

Concerning  the  value  of  Polygoniani  sachalinense  (Bid,  Mens.  Soc.  Sci.  Ayr.  et 
Arts,  BanHC-Alsace,  28  (1894),  No.  5,  pp.  192-105).— 'Notes  on  growth,  with  plates,  of 
Polygonum  sachalinense  and  P.  sieholdtil. 

Varieties  of  potatoes  preferred  by  European  markets,  Heynemann  (Mitt, 
deut.  landw.  Ges.,  1894,  No.  5,  pp.  73-76). 
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The  preservation  of  potatoes,  F..  Schkihaxix  (Hal.  .lour.  Soc.  Central  d'A{/r., 
Alpeii-MariUmcn,  S4  {1S94),  No.  5,  pp.  111-110). — Dire(;tious  lor  trout inji;  jiotatoes  with 
a  solution  of  stilpliuric  acid  in  order  to  preserve  them. 

Fertilizer  experiments  with  the  sugar  beet,  A  Bkandin  {Jour.  Jt/r.  I'rat.,  158 
{1894),  No.  .30,  pp.  :US-347). 

Beet  sugar  in  California  {Cult,  and  Country  Gent.,  1804,  Sept.  G,  p.  647).— \  i)opu- 
lar  article  on  proiits  made  by  sugar-beet  growers  at  Chino,  California. 

Sugar  cane,  D.  N.  Barrow  {Louliiiana  Stan.  Bui.  28,  :2d  ser.,  p.  075). — Analyses  of 
the  juice  of  1.")  varieties  of  sugar  cane,  both  ])lant  cane  and  stubble. 

The  care  of  tobacco  plants  for  seed  (liraunschiv.  laudw.  Ztg.,  <'>.!  {1894),  No.  24, pp. 
1(10,  107). — Before  topping  the  crop  the  plants  with  the  best  leaves  should  be  selected 
for  seed.  In  order  to  have  all  fche  seed  ripen  at  the  same  time  it  is  recommended  that 
only  the  first  blooms  be  left,  removing  all  the  seed  stems  excejit  the  topmost;  fur- 
ther, that  no  leaves  be  removed  from  the  stalks  selected  for  seed  until  the  latter  are 
ripe.  The  injury  to  the  seed  resulting  from  the  removal  of  leaves  is  in  proportion 
to  the  number  of  blooms  allowed  to  stand,  and  is  greater  in  cold,  wet  seasons,  when 
the  plants  are  late  in  reaching  complete  maturity,  than  in  seasons  more  favorable  to 
early  ripening. 

The  weight  of  the  individual  seeds  determines  to  a  large  extent  their  value,  and 
the  removal  of  leaves  reduces  the  weight  of  the  seeds.  Ten  thousand  seeds  growing 
on  plants  from  which  the  leaves  when  ripe  had  been  removed,  weighed,  when  all 
blooms  were  allowed  to  mature,  0.78  gm. ;  when  only  40  to  .50  blooms  per  jilaut  were 
retained,  0.82  gm.  When  the  leaves  were  not  removed  10,000  seeds  weighed,  when 
all  blooms  were  left,  0.87  gm. ;  when  only  40  to  50  blooms  were  retained,  0.86  gm. 

The  tobacco  crop  in  Connecticut,  S.  B.  Keach  {Cull,  and  Country  Gent.,  1894, 
Aug.  9,  p.  570). 

Experiments  vyith  fertilizers  on  tobacco,  M.  A.  ScovKLr,  {Kentucky  Sta.  lipt. 
1890,  pp.  113-121).— X  reprint  of  Bulletin  28  of  the  station  (E.  S.  R.,  2,  p.  225). 

Tobacco  and  buckwheat,  D.  N.  Barrow  {Louisiana  Stan:  Bui.  28,  3d  scr.,  p. 
974). — A  list  of  varieties  of  tobacco  grown  and  an  experiment  with  2  varieties  of 
bufkwheat.  Silver-hull  buckwheat  failed;  the  Japanese  variety  yielded  720  lbs. 
of  grain  per  acre.     Planted  in  April,  both  varieties  ripened  in  60  days. 

Experiments  -with  wheat,  M.  A.  Scoveli,  and  C.  L.  Curtis  {Kentucky  Sta.  llpt. 
1890,  pp.  135-146).— X  reprint  of  Bulletin  30  of  the  station  (E.  S.  R.,  2,  p.  227). 

Experiments  ■with  varieties  of  w^heat,  Y.  Desi'REZ  {Jour.  Agr.  Prat.,  58  {1894), 
No.  35,  pp.  321-323;  No.  30,  pp.  357,  .358). — A  record  of  yields  of  wheat  at  the  Cappelle 
(France)  Experiment  Station  and  notes  on  varieties. 

Cacao  drying  (/I'o//.  Boi.  Gard.  Trinidad,  Misc.  Bui.  23,  pp.  273,  274). — Description 
of  hot  water  apparatus  for  rapid  drying  of  cacao. 

CofiFee  culture  in  Honduras,  J.  J.  Peterson  (  U.  S.  Consular  Bpt.,  1894,  July,  pp. 
402-405). 

Liberian  coffee  {Boy.  Bot.  Gard.  Trinidad,  Misc.  Bui.  23,  pp.  267-273). — A  report  on 
the  cultivation  and  ])rcparation  for  market  of  this  coffee. 

Cultivation  of  flax  in  Holland,  L.  S.  Reque  ( U,  S.  Consular  lipt.,  1894,  July,  pp. 
412-415). 

The  cultivation  of  ginseng,  H.  Trimble  {Amcr.  .Jour.  Pharm.,  24  {1894),  No.  8, 
pp.  390-401). — Principally  notes  from  practical  growers. 

Intensive  cultivation  of  grain,  G.  C'ugixi  {Ann.  Soc.  Agr.  Bologna,  1894,  j)p.  45). 

Farm  notes,  C.  L.  Ixgersqll  {Nebraska  Sta.  Bui.  35,  pp.  178-182,  fig.  1). — Tabu- 
lated data  giving  yield  and  cost  per  bushel  for  2  varieties  of  spring  wheat,  8  of 
oats,  and  11  of  corn;  a  general  statement  regarding  detasseling  corn ;  and  uotes  on 
seeding  to  clover,  on  insects,  fall  crops,  oats  for  forage,  varieties  of  potatoes,  and 
yield  of  sugar  beets. 
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Rotation  experiments,  R.  L.  Bennett  and  G.  IJ.  Ikby  {Arkanms  Sta.  Bui.  27, 
pp.  1)8-70). — A  recortl  of  the  crops  of  cotton,  coin,  cowpeas,  oats,  and.  barley  grown 
on  3  plats  during  4  years. 

Rotation  of  crops,  D.  N.  Barkow  (Lonisiava  Stas.  Bid.  28,  2d  ser.,  pp.  960-970). — 
Brief  notes  on  rotation  experiments  for  which  results  are  not  given. 

Crops  in  Ontario,  C.  C.  James  {Ontario  Bureau  of  Industries  Bui.  50,  pp.  7). — A 
report  on  meteorological  conditions  and  on  the  condition  of  wheat,  barley,  oats,  rye, 
com,  buckwheat,  beans,  timothy,  clover,  roots,  jtotatoes,  bees  and  honey,  and  labor 
and  wages. 

HORTICULTURE. 

Some  recent  Chinese  vegetables,  L.  II.  Bailey  [New  York  Cor- 
nell /Sta.  Bui  67,  pp.  175-:ji)l,  ;>/,s.  :J,  Ji(is.  9). 

Synopsis. — Notes  on  the  growing  of  L3  Chinese  vegetables,  most  of  which  proved  of 
but  little  value.  The  Chinese  cabbage,  Pe-Tsai,  and  preserving  melon,  Zit-kwa, 
were  the  most  satisfactory. 

In  order  to  determine  the  value  of  Chinese  vegetables  for  American 
gardens,  the  seeds  of  nearly  every  little-known  variety  grown  by  the 
Chinese  in  the  vicinity  of  New  York  and  Boston  were  procured,  and  the 
plants  tested.  With  few  exceptions  they  were  found  to  be  either  cru- 
cifers  or  cucurbits. 

Of  the  first  the  Chinese  cabbage,  Pe-Tsai  (Brassica  pe-tsai),  gave  the 
best  results.  It  is  an  annual  resembling  Giant  Cos  lettuce,  and  the 
head  is  a  long  loose  roll  of  soft  leaves,  the  inner  ones  blanched  and 
very  crisp.  An  average  head  weighed  3  or  4  lbs.  Cooked  as  cabbage 
it  was  milder  and  sweeter,  and  served  raw,  shredded  with  sugar  and 
vinegar,  was  excellent.  It  required  to  be  grown  on  a  w^ell-watered  soil. 
The  Pak  Choi  [B.  chiiiensis)  is  a  closely  allied  species  with  celery-like 
leafstalks,  and  the  roots  fre([uently  enlarge  like  turnips. 

The  "California  pepper  grass  "  {B.japoniea)  has  been  grown  in  Amer- 
ica some  time.  It  is  a  low,  pretty  plant,  halfway  between  a  cress  and 
a  mustard,  and  the  leaves  have  a  sharp  taste.  It  was  found  to  give  a 
fine  flavor  to  salads  or  garnishes.  The  Chinese  mustard,  or  Choi  toi 
[B.  juncea),  is  more  widely  grown  and  was  desirable  for  winter  greens. 
The  Chinese  tuberous-rooted  nuistard  {B.  napiformis)  has  a  conical  root 
3  or  4  in.  in  diameter,  scarcely  distinguishable  from  white  turnips  in 
appearance  or  flavor. 

Of  the  cucurbits  the  Chinese  preserving  melon  or  Zit-^wn  (Betiincasa 
cerifera),  which  is  also  grown  in  India,  and  in  San  Francisco  is  known 
as  "Chinese  watermelon,"  has  a  vine  resembling  that  of  a  hairy  musk- 
melon,  and  an  oblong  solid  fleshy  fruit  from  10  to  15  in.  in  length.  It 
was  not  relished  raw,  but  much  liked  in  preserves  or  sweet  pickles, 
and  thought  worthy  of  general  <jultivation.  The  La-kwa  {Momordica 
charantica)  is  a  vine  bearing  oblong  tubercled  fruit  resembling  a  cucum- 
ber, inclosing  many  rounded  scarlet  masses  of  pulp,  in  the  centers  of 
which  are  the  seeds.  The  fruit  is  gathered  before  it  is  ripe,  and,  either  as 
6210— No.  3 4 
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a  whole  or  tlie  rind  and  pulp  separately,  is  mixed  with  voTious  spices? 
etc.,  as  a  salad  or  pickle.  The  dish-cloth  gourds,  Sua-kwa  (ivM^a  cyliii- 
drica)  and  Siug-kwa  (L.  acntangula),  on  account  of  tlie  spongy  fibrous 
interior  when  mature,  are  eaten  before  they  are  rii)e,  either  sliced  as 
cucumbers  or  cooked  like  S({uashes.  The  vin(^s  are  cu(;umber-like,  but 
the  fruit  may  be  from  2  to  9  ft  in  length.  The  fruit  of  Sua-kwa  is 
smooth,  but  that  of  Sing  kwa  is  sharply  10  ridged. 

Of  the  miscellaneous  vegetables  the  Chinese  pea,  Ga-lon-ow,  is  an 
ancient  typeof  our  common  species,  Pisum  satinini.  The  peas  are  small, 
and  vary  in  color  from  nearly  white  to  dark  brown,  but  were  found 
sweet  and  palatable.  The  darker  seeds  proved  tlie  earlier  and  bore 
rose-purple  flowers,  while  the  lighter  later  peas  produced  white  blos- 
soms. The  Chinese  bean,  Tou  kok  {Dolichns  sesqu'tpedalh)^  has  slender 
few-seeded  pods  frecjuently  1*0  in.  in  length,  and  requires  a  long  season 
so  that  it  may  prove  of  value  as  a  late  string  bean.  The  bean  is  native 
to  South  America.  The  Hon-toi-moi  {Amarantu,s  [jangrticus)  is  very 
closely  allied  to  the  American  beet  weed,  and  seems  to  be  highly  prized 
in  China  for  greens.  The  Yon-soi  is  a  variety  of  the  common  coriander 
(Corianflrum  satirum),  and  the  youug  leaves  are  relished  by  the  Chi- 
nese as  a  condiment. 

Very  few  of  these  vegetables  are  considered  advantageous  for  Amer- 
ican gardens,  the  Pe-Tsai,  Zit-kwa,  audTou-kok  being  i)erhaps  the  best 
for  introduction. 

Variety  tests  of  vegetables,  L.  K.  Taft,  E.  J.  Coryell,  and  H. 
P.  Cladden  {Mieh'Kjan  ^ta.  Jiiil.  109^  pp.  4!)-G5). — Descriptive  notes 
and  tabulated  data  for  several  kinds  of  vegetables,  with  remarks  on  the 
culture.  There  were  tested  48  varieties  of  cabbage,  11  of  cauliflower, 
33  of  sweet  corn,  50  of  peas,  33  of  tomatoes,  and  several  each  of  beans, 
celery,  cucumbers,  lettuce,  and  squashes.  Nearly  all  Avere  somewhat 
affected  by  the  drought  of  midsummer,  but  the  respective  fitness  of  the 
varieties  was  fairly  well  established.  Especial  mention  is  made  of  the 
cultivation  of  celery  and  salsify,  aiul  the  more  general  culture  of  the 
latter  is  advocated.  The  following  varieties  are  recommended:  Cab- 
bage— Etampes,  Lightning,  ChaVleston  Wakefield,  Henderson  Early 
Summer,  All  Seasons,  Succession,  Autumn  King,  and  World  Beater. 
CauUJioicer — Snowball,  Dwarf  Erfurt,  Seafoam,  and  Mont  Blanc.  Sweet 
Corn — White  Cob  Cory,  Extra  Early  Vermont,  Chicago  Market,  Stabler 
Early,  Egyptian,  Konesuch,  Gold  Coin,  and  Country  Gentleman.  Peas — 
Extra  Early,  Maud  S,  Blue  Beauty,  Early  ^lay,  Fill  Basket,  Heroine, 
Eugenie,  Sutton  Satisfaction,  and  Chani])ion  of  England.  Beans — Red 
Valentine,  Cylinder,  Black  W;ix,  Mammoth  Wax,  Butter  Wax,  Dwarf 
Horticultural,  Goddard  Bush,  Speckled  Wax,  Golden  Cluster,  Golden 
Champion,  Horticultural  Lima,  and  Warren.  Celery — Golden  Self- 
Blanching,  White  Plume,  and  Bose.  Cncnmbers — White  Spine,  ]^ord- 
hook  Improved  White  Spine,  Russian,  and  Long  Green.  Lettuce — 
Black-Seeded  Simpson,  Hanson,  Grand  Kapids,  Prize  Head,  Onondaga, 
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and  Iceberg.  Squashes — Suininer  Crook  Xeck,  White  Bush,  Scallop, 
Boston  ^farrow,  Hubbard  Marblehead,  and  Delicata.  Tomatoes — Ear- 
liest, Advance,  Ignotuni,  Lorillard,  and  Oi)tiraHS. 

The  list  of  preferred  varieties  varies  somewhat  from  that  previously 
given  in  Bulletin  00  of  tlie  station  (E.  S.  K.,  4,  p.  827). 

Bananas  and  plantains  {Kew  Misc.  Bui.  93,  pp.  229-314). — Au elabo- 
rate descriptive  and  cultural  bulletin  treating  of  the  various  species  of 
Mustty  their  botanical  relationships,  distribution,  cultivation,  and  uses 
as  food. 

Species. — The  genus  2fusa  is  indigenous  to  the  Old  World  and  Poly- 
nesia, but  has  been  introduced  into  other  warm  countries.  A  synoi)sis 
and  description  of  35  species  of  Musa  is  given,  with  full  technical 
descriptions  and  illustrations  of  many  of  the  species.  The  genus  is 
divided  into  3  subgenera:  Pliy.socanlis  (swollen -stemmed  Musas), 
U  i(  m  us  a  {true  Mnsaii),  nud  Rhodochlamys  (red-bracteated  Musas).  The 
first  comprises  7  species,  5  indigenous  to  Africa  and  2  found  in  Asia.  The 
fruit  is  not  edible.  The  subgenus  Eunmsa  contains  16  species,  distrib- 
uted in  southeastern  Asia  and  the  Malay  Archipelago  and  Pacificislands, 
The  fruit  is  usually  edible.  Twelve  species  from  southeastern  Asia  and 
adjoining  islands  make  up  the  subgenus  Rhodochlamys,  the  fruit  of 
which  is  not  as  a  rule  edible.  The  more  commonly  cultivated  species  is 
Musa  sapientum,  with  numerous  varieties,  including  most  of  the  common 
bananas  and  plantains  of  commerce.  Perhaps  next  in  extent  of  culti- 
vation is  M.  cavendishii,  the  dwarf  or  Chinese  banana ;  but  M.  discolor, 
with  a  violet  pulp,  M.  fehi,  and  .1/.  maculata  are  also  grown  for  eating. 

Cultivation. — Bananas  require  a  moist  and  uniform  heat.  Many  of 
them  will  grow  in  the  shade  of  other  trees,  but.  require  a  deep,  rich 
virgin  soil  containing  plenty  of  vegetable  mold.  In  the  tropics  the 
fruit-bearing  stalks  are  annual,  but  in  cooler  countries,  where  they 
have  a  resting  period  during  the  winter,  the  stems  may  live  for  2  or  3 
years,  in  all  cases,  however,  dying  as  soon  as  fruit  is  produced.  They 
grow  most  luxuriantly  in  warm,  moist  valleys  shut  in  by  mountains, 
although  they  grow  upon  the  mountain  sides  to  an  elevation  of  3,000 
to  4,000  ft.  A  mean  annual  temperature  of  75  to  80°  F.  appears  to 
suit  them  best. 

They  should  be  planted  from  8  to  16  ft.  apart  in  rows  the  same  dis- 
tance from  each  other.  The  plants  should  be  frequently  and  abun- 
dantly supplied  with  fresh  manure  and  well  watered.  But  3  stems 
should  be  allowed  to  each  plant,  and  all  suckers  should  be  promptly 
removed.  When  a  stem  ceases  fruiting  it  should  be  cut  down,  and  a 
fresh  sucker  allowed  to  replace  it.  Since  bananas  and  plantains 
require  such  a  rich  soil,  the  plantafion  should  be  changed  every  few 
years,  as  by  that  time  the  soil  tends  to  wear  out.  Stable  manure 
combined  with  sulphate  of  ammonia  has  proved  the  best  fertilizer. 

Uses. — The  chief  use  of  bananas  is  as  a  dessert  fruit,  for  which  they 
are  usually  employed  raw.     Plantains,  on  the  other  hand  {Musa  sapien- 
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tuni  jmradisiaca),  ai'e  unpalatable  when  raw,  and  must  be  roasted  or 
boiled  before  being  eaten.  The  inner  undev^eloped  leaves  and  the  flower 
buds  are  sometimes  boiled  and  eaten  lilic  cabbage,  or  made  into  a  curry. 
Of  late  interest  has  been  taken  in  meal  produced  by  drying  and  grind- 
ing or  pounding  bananas  and  plantains.  This  is  said  to  be  liiglily  digest, 
ible  and  nutritious. 

A  palatable  drink  called  "  wine,"  "beer,"  or  "cider"  is  made  by  treat- 
lug  crushed  ripe  bananas  or  [)lantains  witli  water  and  allowing  the 
n)ixture  to  stand  for  a  few  days.  Recently  bananas  have  been  canned 
in  the  form  of  preserves,  and  they  have  also  been  successfully  dried. 

The  fiber  from  the  stems  of  various  species  of  Mnsa  has  long  been 
prized.  In  many  jiarts  of  the  tropics  the  scanty  clothing  of  the  natives 
is  woven  from  banana  fiber.  The  well-known  manila  hemp  is  produced 
from  the  fiber  of  Musa  textiiis.  Other  uses  for  banana  fiber  are  being 
developed.  The  trade  in  bananas  is  rapidly  growing,  and  is  greater 
in  the  United  States  than  in  any  other  country.  The  taste  for  this 
luscious  fruit  seems  to  be  on  the  iiu-rease,  and  as  both  bananas  and 
plantains  are  singularly  free  from  diseases,  there  appears  to  be  aj^rom- 
ising  future  for  their  cultivation. 

Peas  for  tropical  culture  (Hoy.  Bof.  Gard.  Trinidad,  Mine.  Bid.  2S,  /;.  27S). — A 
report  of  the  successful  cultivation  of  Veitch  Extra  Eiirly  and  Chelsea  Gem  varieties. 

Black  summer  radishes,  G.  Alluaud  {ReiU  Hort.,  6G  {1S94),  No.  13,  pp.  SOS,  309, 
figs.  3). — Descriptive  notes  on  a  few  varieties  of  radishes,  with  cultural  remarks  aud 
figures  of  .3  varieties. 

Cultivating  onions  in  Egypt,  F.  C.  Pkxiikli)  (U.  S.  Coiisidar  lipt.,  1S94,  Juhj, 
pp.  399,  400). 

Yam  culture  {Hon.  ^^o*-  Go'd-  Trinidad,  Misc.  Bui.  :i3,  p.  37o). — A  report  on  the 
cultivation  of  the  water  j^am  {Dioscorea  alatu),  from  which  largo  returns  are  given. 

The  turnip  (Amer.  Gard.,  1.5  {1894).,  Xo.  20,  p.  359). — A  popular  account  of  its 
history.aud  cultivation  of  the  various  varieties. 

Vegetables  in  June  {.igl.  Gaz.  X.  S.  W.,  5  {1894),  Xo.  J,  jjp.  349-3.'>l).—'Sotes  ou 
the  care  of  some  common  garden  vegetables  in  Australia  during  the  month  of  .June. 

The  kitchen  garden,  (i.  Wythes  {(iarden,  46  {1894),  Xo.  1187, pp.  l')4,  loo). — Notes 
ou  th<^  growing  of  various  vegetables  for  private  consumption. 

Apple  culture,  A.  H.  Bknson  {Agl.  Gaz.  X.  S.  fV.,  .7  {1894),  Xo.  5,  pp.  310-323,  figs. 
9;  Xo.G,  pp.  391-409,  figs.  /6).— A  lengthy  pai)er  on  the  subject,  trcatingof  the  origin 
aud  uses  of  the  apple,  planting,  cultivating,  manuring,  harvesting,  marketing,  and 
insects  and  diseases,  with  treatment. 

The  apricot  in  California  {Cal.  Fruit  Grower,  15  {1894),  Xo.  G,  p.  102,  fig.  1.) — 
Some  statistics  on  ai)ricots  grown  in  the  United  States,  showing  that  California 
produces  twenty  nine  thirtieths  of  the  entire  crop,  aud  brief  notes  on  the  culture 
and  varieties,  8t.  Ambroise  being  preferred. 

The  curing  of  figs  {Val.  Fruit  Grower,  lo  (1894),  Xo.  G,  pp.  lOG,  107). — Notes  on 
tig-growing  with  directions  for  picking,  sul))huring,  sweating,  drying,  and  packing. 

Figs  and  their  culture,  J.  Crawford  {Garden,  4G  {1894),  Xo.  118G,pi).  132, 133). — 
Notes  on  the  growing  of  figs  iu  Englantl,  with  directions  and  suggestions.  The 
varieties  Brown  Turkey,  Saint  .John,  Negro  Largo,  White  Marseilles,  Bourjassotte 
Grise,  Castle  Kennedy,  Black  and  White  Ischia,  and  Brunswick  are  recommended. 

California  oranges  and  lemons,  .1.  Willis  {Gard.  Chron.,  16  {1894),  scr.  3,  pp.  229, 
230).— K  reprint  from  California  Station  report,  1891-'92  (E.  S.  R.,  5,  p.  588). 
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Lemon-curing  for  market,  A.  Molinkux  {Garden  and  Field,  20  {1894),  No.  12,  p. 
70). — A  general  jjajxT  on  the  preparation  of  lemons  for  the  niiirket.  The  lemons 
should  be  carefully  clii>pe<l  otf  the  trees  when  2^  to  3  in.  in  diameter,  even  though 
green,  and  laid  in  trays  nuder  the  trees  for  a  week.  They  are  next  '-sweated"  by 
being  placed  close  together  in  a  cool,  dry,  ventilated  room  for  from  48  to  60  hours, 
during  which  time  they  become  yellow.  They  are  then  separated  a  little,  and  sul- 
phur burned  in  the  room  to  destroy  fungvis  germs.  Finally  they  are  stored  in  a  cool, 
dark,  airy  place,  free  from  moisture,  and  gone  over  every  few  weeks  to  cull  out  any 
that  may  decay.  In  shipping,  each  lemon  is  wrapped  in  tissue  paper  and  packed 
stem  downwards,  .">()  lbs.  (about  300  lemons)  in  a  box. 

Budding  peaches  {Aniei:  Gard.,  15  {1894),  No.  20,  pp.  354,355, ficisi.  2). — Directions 
for  the  ])roper  budding  of  peach  trees,  mostly  taken  from  Michigan  Experiment  ' 
Station  bulletins. 

West  India  fruit.s  {Uotj.  Bot.  Gard.  Trinidad,  Misc.  Bui.  23, pp.  280-283). — Descrip- 
tions of  Barbados  cherry  {Malipi<jhia  pnnivifoHa)  and  the  vegetable  marrow  {Blujhta 
sapid  a). 

Management  of  a  young  orchard,  T.  H.  Hoskins  {Amer.  Gard.,  15  {1894),  Xo.  21, 
pp.  370,371). — A  general  descriptive  discussion  of  the  subjec^t. 

Barberries,  F.  L.  Sai{(;knt  {Pop.  Sci.  Monthly,  45  {1894),  No.  5,  pp.  594-608, Jigs. 
12). — A  popular  article  on  lierheris  spp.,  giving  the  relationship,  botanical  characters, 
origin,  and  the  history  of  their  cultivation,  with  cultural  remarks. 

Some  raspberry  crosses,  F.  \V.  Cahd  {Garden  and  Forest,  7  {1894),  pp.  334-336). — 
Gregg,  Shatter,  Cuthbert,  Fontenay,  and  Ada,  each  of  a  difterent  species,  were 
used  for  crossiilg,  in  some  cases  with  good  results.  Systematic  selection  of  varieties 
i'or  crossing  is  advocated. 

Seedlings  from  the  Shaffer  raspberry,  S.  B.  Green  {Garden  and  Forest,  7  {1894), 
p.  319). 

Support  for  berry  bushes  {Amer.  Hard.,  15  {1894),  No.  20,  p.  355,  fifj.  1). — Illus- 
trated descrij)tion  of  an  apparatus  of  jiosts  and  wires  for  keeping  the  fruiting 
Ijranches  oft'  the  grouud. 

Strawberries,  .1.  Muhhay  {Eeiitucky  Sta.  Bpt.  1890,  pp.  73-78). — A  reprint  from 
Bulletin  25  of  the  station  (E.  S.  R.,  2,  p.  22). 

Strawberries,  G.  Alluard  {Bev.  Hort.,  66  {1894),  No.  14,  pp.  326-328,  fig.  1).~ 
Remarks  on  the  culture  and  hybridizing  of  strawberries,  with  descriptions  of  some 
new  French  varieties. 

Strawberry  forcing,  G.  Wythes  {Garden,  J6  {1894),  No.  1186, pp.  134,  i.35).— Notes 
on  the  preparation  of  pots  and  soil  for  the  early  forcing  of  strawberries  and  the  care 
necessary.  Of  several  varieties  mentioned,  Vicomtesse  Hericart  de  Thury  is  pre- 
ferred. 

Midsummer  among  the  small  fruits,  L.  R.  Taft  {Amer.  Agr.,  1894,  Aug.,  p.  420). — 
Suggestions  as  to  the  summer  care  of  raspberries,  strawberries,  currants,  and  goose- 
berries. 

Espalier  grape  culture,  A.  Bourgnp^  {Bev.  Hort.,  66  {1894),  No.  15,  pp.  349-351,  figs. 
2). — Remarks  on  this  kind  of  vine  training,  with  details  of  its  jiractice  at  Vaudreuil, 
France. 

Raisin  forcing  houses,  C.  Crepeaux  {Rev.  Hort.,  66(1894),  No.  13,  pp.  303,  304).— 
Descriptive  article  on  establishments  of  the  sort  in  Europe,  with  details  of  the 
methods  employed. 

Vine  pruning,  A.  J.  Perkins  (GartZew  and  Field,  20  (1894),  No.  2,  pp.  59-62,  figs.  3).— 
A  discussion  of  the  laws  of  pruning  grapevines,  and  illustrated  directions  for  their 
proper  carrying  out. 

Composition  of  Sicilian  grapes  and  w^ines  of  1893,  V.  Oliveri  (Sta~.  Sper. 
Agr.  Hal.,  26  (1894),  No.  5,  pp.  498-500).— Annlyses  and  notes. 

Glass-housesfor  the  tropics  (/^o//.  Bot.  Gard.  Trinidad.  Misc.  Bui.  23,  pp.  279,280). — 
The  necessity  for  greenhouses  is  pointed  out,  and  hints  for  their  construction  given. 
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It  is  said  to  be  im))ossiljle  to  j^et  Cinchona,  sugar  vnue,  etc.,  to  seed  unless  i)n)tected 
from  the  rain,  winds,  and  extreme  beat  of  tbe  tropics. 

The  fringe  tree  {Garden  and  Forest,  7  {1S94),  2>p.  325,  S2G,  Jig.  7).— Illustrated 
descrijjtion  of  tbe  American  fringe  tree  (Chionanthus),  and  notes  on  it  as  an  orna- 
mental slirub. 

Use  of  rose  hips,  P.  Haugukl  {Bev.  JTort.  Oi]  {1S94),  No.  IS,  p.  .m?).— Remarks  on 
tbe  value  of  tbe  seed  i)ods  of  llona  ru<josa  for  pickling,  and  in  making  astringent 
drinks  for  use  in  certain  diseases. 

Electricity  in  horticulture,  H.  C.  Fyfe  {Sci.  Gas.,  1894,  Aug.,  pp.  124,  125). — A 
brief  resume  of  tbe  history  of  horticultural  experiments  with  electricity,  recounting 
tbe  results. 

The  experimental  laboratory  of  the  National  Horticultural  School  at  Ver- 
sailles, E.  Andhe  {Jour.  Agr.  Prat.,  58  {1894),  No.  35,  pp.  311-314,  jigs.  4).— k  popular 
account  of  buildings  and  methods  of  experiment. 

Fertilizers  and  their  application,  R.  Simpsox  {Amer.  Florist,  10  {1894),  No.  325, 
pp.  84-80). — Relates  principally  to  tbe  use  of  fertilizers  on  ornamental  plants,  and 
is  of  a  popular  character. 

FORESTRY. 

"Willows  and  their  cultivation,  E.  J.  Baillie  {Jour.  Royal  Agl. 
8oc.  Etujland,  5  {lt>!rJI),  Ho.  is,  pp.  :Jod-2oO). — The  classilication  of  wil- 
lows, both  botaiiically  and  agriculturally,  presents  great  difficulty.  Tbe 
author  recommends  the  green  willow  {Salix  viminalis  var.)  and  the  bitter 
osier  [S.  Jcirlcsii)  for  growing  the  large  rods;  for  the  smaller  basket  work 
the  most  suitable  are  the  varieties  of  S.  caprea,  commonly  known  as 
purple  willow,  and  yellow  osier.  A  deep  alluvial  soil  is  the  most  suit- 
able for  a  willow  plantation.  All  stagnant  surface  water  should  be 
drained  oft",  and  the  ground  trenched  to  the  depth  of  a  foot  or  more. 
Cuttings  12  or  14  in,  long  from  2  year-old  shoots  should  be  used,  and 
these  should  be  inserted  in  the  ground  at  least  two  thirds  of  their 
length.  The  cuttings  are  placed  not  over  20  in.  ai)art  each  way,  and 
it  is  most  important  that  the  "holt,"  as  the  plantation  is  called, 
should  be  kept  clean  from  weeds,  grasses,  and  undergrowth.  CiUting 
may  commence  in  late  November  or  in  December,  and  a  sharp,  short- 
bladed  sickle  is  the  best  imidement  to  employ,  as  its  use  diminishes  the 
amount  of  split  rods  or  torn  bark.  The  rods  should  be  cut  off  close  to 
the  base,  leaving  no  spurs,  so  that  the  shoots  of  the  succeeding  season 
may  come  up  strong  from  the  roots.  Frequently  it  may  be  desirable  to 
let  some  part  of  the  crop  stand  for  the  second  year's  growth  to  obtain 
larger  rods. 

As  many  as  75  species  of  lepidopterous  larva?  are  known  to  feed  ujion 
the  leaves  and  wood  of  Sallx  caprea  alone,  and  many  beetles  also;  but 
insect  attacks  in  this  particular  field  of  cultivation  have  not  yet  been 
so  seriously  harmful  as  to  call  for  remedial  measures.  Spraying  with 
suitable  insecticides  would  probably  be  effective. 

It  is  suggested  that  the  growing  of  willows  be  carried  out  on  sewage 
farms,  the  moisture  and  fertilizing  elements  recommending  themselves 
for  this  purpose. 
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The  cost  of  prei>aration,  plaiitinu',  cleaiiiny;,  and  harvesting  during 
the  first  year,  together  witli  the  purchase  of  cuttings,  is  estimated  at 
about  $125  per  acre,  tlie  expenses  in  subseijueut  years,  liowever,  falling 
to  $2~)  or  -$35  per  acre.  The  yield  in  fair  seasons  is  from  6  to  8  tons  of 
willows,  green  weight,  worth  about  $12  to  $15  per  ton. 

The  ginkgo  tree,  Keyxolds  {. liner.  Florht,  10  {1S94),  No.  3;Jo,  p.  3). — Description 
and  rccoimm'iKlatiuiis  lor  its  more  general  planting  iu  America. 

The  silver  fir  in  Auvergne  {Garden,  40{1S94),  No.  1187,  p.  146). — Note  on  the  for- 
ests of  this  species  and  its  timber  value. 

The  removal  of  moss,  .J.  (Ikuomk  (Rer.  IJori.,  06  (1804),  No.  13,  pp.  313-315,  figs. 
3). — An  article  on  the  removal  of  moss  from  lawns  and  trees,  with  directions  and  tig- 
ures  of  implements. 

A  yew  wood,  A.  Dixox  {The  Mdi/fiotoer,  10  {1894),  No.  8,  p.  245).— >l  popular 
account  of  yew  forests  in  England  and  descri])tion  of  the  trees. 

The  geographical  distribution  of  forest  trees,  I — The  Coniferae,  Grauek 
{For>itw.  Centbl.,  16  {1894),  No.  8,  pp.  377-409). 

Some  trees  from  Rancho  Chico,  C.  H.  Shixx  {(htrden  and  Forest,  7  {1894),  p. 
332). — A  descriptive  list  of  the  native  and  introduced  trees  to  l)e  found  in  this  famous 
collection  in  northern  California. 

Good  and  bad  planting  (J  mcr.  Card.,  15  {1894),  No.  20,  p.  350,  fig.  7).— A  popular 
illustrated  artich;  on  the  planting  of  trees,  with  the  different  methods  described 
and  ligurcd. 

Transplanting  large  trees  (Anier.  (iard.,  15  {1894),  No.  21,  p.  369,  figs.  2). — Notes 
and  illustrated  description  of  the  jjropcr  method. 

The  ■wood  and  markings  of  the  year's  grow^th,  I,  E.  .Tahx  {Bot.  Centbl.,  59 
{1894),  No.  9  and  10,  pp.  257-267). 

Observations  on  the  occurrence  and  growth  of  the  oak,  Walther  {Ztsclir. 
Forst-  and  Jagdic,  7  {1894),  pp.  278-283). 

Summer  operations  in  woodlands,  A.  D.  Webster  {Garden,  46  {1894),  No.  1186, 
I).  140). — Notes  on  the  work  in  siunmer  in  English  parks  and  woods.  Careful  mowing 
of  the  weeds  is  advised  and  trimming  oft'  undesirable  branches  with  sharp  blades, 
so  that  the  wounds  may  heal  during  the  summer  growth.  Directions  are  given  for 
pruning  and  the  planting  of  young  trees. 

Our  timber  trees  and  forest  culture,  W.  Macdoxald  {Agl.  Gaz.  N.  S.  W.,  5 
{1894),  No.  6,  pp.  367-378). — A  paper  on  Australian  forestry,  decrying  the  destruction 
of  valuable  timber  in  various  ways,  and  advising  care  and  planting  of  trees,  cultural 
suggestions  being  made. 

Wind-breaks,  F.  H.  Kixo  {Garden  and  Forest,  7  {1894),  p.  359). — A  synopsis  of  a 
paper  on  the  destructive  effect  of  winils  and  the  uses  of  wind-breaks,  read  before  the 
recent  meeting  of  the  American  Forestry  Association. 
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Grerminating  seeds  in  sawdust,  G.  ¥..  Stone  {Bot.  Gaz.,  19  (1894), 
No.  8,  ])]).  333,  331). — The  author  recommends  the  use  of  sawdust  for 
germinating  seeds.  Care  n*ust  be  taken  not  to  use  the  sawdust  of  oak, 
chestnut,  or  other  tannin  bearing  wood  as  it  will  result  in  tauuiu 
poisoning  of  the  roots,  giving  them  an  abnormal  growth.  Rather 
coarse  sawdust  is  preferred  to  the  finer.  Seeds  may  be  sown  in  well- 
drained  pots  and  watered  at  least  once  a  day.  The  roots  of  sawdust 
cultures  present  characteristics  in  their  growth  which  are  closely 
allied  to  roots  grown  in  moist  air. 
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Germination  experiments  with  beet  seed,  A.  \'ivikx  (Xtschr.  Ver.  liiihem.  Jud., 
1S94,  Aiuj.,  pp.  i;.',.3-i_:-',i;). 

Reports  of  Oerebro  Seed  Control  Station  for  1891  and  for  1892,  J.  AVidkn 
(Oerehro,  Sivtdeii:  LS!)..',  pp.  0.;   IS93,  pp.  in). 

A  contribution  to  the  physiology  of  Cuscuta,  1).  T.  McDougal  (Bot.  Gaz.,  19 
(1894),  Xo.  8,  2)p.  331,  332). — Notes  are  given  of  some  observations  on  tlie  haustoria 
and  the  twining  liabits  of  this  plant. 

Prickly  lettuce  and  other  ■weeds in  lo'wra,  L.  H.  Pammel  {Garden  and  Forent,  7 
(1894),  J).  35S). — A  report  is  given  on  the  spread  of  prickly  lettuce  (Lactuca  scariola), 
oxeye  daisy  (Chri/8anthemum  /eMcatt^/ieHi«m),  squirrel-tail  grass  (Hordeum  juhalum), 
spiny  nightshade  {Solanum  rostratiim),  and  Mexican  poppy  (Argemone  mericana). 
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Second  report  on  rusts  of  grain,  A.  S.  Hitchcock  and  M.  A. 

Carleton  {Ka7is(i.s  Sta.  Bui.  40^  pp.  9). 

Synojysis. — Reports  are  given  on  the  additional  observations  of  the  wintering  of 
Piiccinid  ruhi<io-rer(i,  observations  on  /'.  f/ramini-s,  inoculation  experiments,  and 
spraying  experiments. 

This  report. is  a  continuation  of  the  jirevious  report  given  in  Bulletin 
38  of  the  station  (E.  S.  li.,  5,  j).  407),  in  which  was  given  the  life  his 
tory  of  grain  rusts  and  records  of  experiments  on  the  prevention  of 
rusts  by  means  of  spraying.  In  the  previous  report  the  opinion  was 
expressed  that  the  spores  of  Puccinia  riihigo-rera  were  not  formed 
during  the  winter,  but  probably  retained  their  vitality  from  the  time 
of  formation  in  the  previous  autumn,  and  it  was  left  unsettled  as  to 
whether  the  mycelium  lived  over  winter  or  not. 

In  order  to  test  this  point  a  few  plants  supposed  to  be  infected  were 
transferred  to  the  greenhouse  on  March  9,  On  March  16  a  number 
of  bright  red  spots  appeared,  showing  the  uredospores  of  the  rust. 
On  March  !i2  observations  in  the  field  showed  the  rust  was  spreading 
ujjon  the  leaves  quite  rai)idly. 

Culture  experiments  were  made  with  the  uredospores  taken  from 
plants,  which  showed  that  the  spores  retained  their  vitality  throughout 
the  winter.  From  these  experiments  and  observations  the  authors 
conclude  that  P.  riibif/o-vera  passes  the  winter  in  the  tissues  of  the 
wheat  in  a.  mycelial  condition,  and  tliat  the  uredospores  retain  their 
vitality  throughout  the  winter. 

The  observations  upon  J*,  graminis  showed  that  while  the  rust  was 
quite  abundant  in  1893  it  was  impossible  to  fiml  any  evidence  of  its 
presence  during  the  winter,  and  it  is  probable  that  it  does  not  pass  the 
winter  in  the  vicinity  of'the  station  either  in  the  mycelial  or  uredo 
stage. 

The  authors  made  numerous  inoculati(m  experiments  to  ascertain 
the  relation  of  rusts  of  wheat  to  those  of  other  cereals  and  grasses. 
Wheat,  oats,  rye,  barley,  and  corn  were  inocuiated  with  the  spores  of 
P.  graminis  from  wheat  and  oats,  P.  sorghi  from  corn,  and  P.  ruhigo- 
vera  from  wheat  and  blue  grass;  but  in  all  cases  no  infection  followed 
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the  iiioeuliitioii  except  where  the  rust  was  taken  from  the  same  kind 
of  host  upoji  which  it  was  inoculated.  Plants  of  oats,  wheat,  rye,  and 
orchard  grass  were  inoculated  in  October  with  uredospores  of  P. 
graminis  from  oats.  Of  these  only  the  oats  were  infected.  At  the 
same  time  another  series  of  plants  was  inoculated  with  the  uredo- 
spores of  P.  riihigo-vera  from  wheat,  aud  only  the  wheat  plants  were 
infected.  In  all  cases  where  infection  resulted  the  period  of  incubation 
was  about  lo  days. 

•  These  experiments  seem  to  show  that  there  is  little  danger  of  infec- 
tion from  one  kind  of  grain  to  another. 

Spraying  experiments  were  made  to  determine  what  chemicals  would 
prevent  rust  when  applied  in  solutions  of  such  strength  as  to  avoid 
injury  to  the  plant  when  sprayed.  The  compounds  of  the  following 
were  used  in  solutions  of  various  strengths:  Potassium  bichromate, 
mercuric  chlorid,  copper  sulphate,  copper  acetate,  copj)er  nitrate,  lead 
acetate,  copper  chlorid,  ferric  chlorid,  zinc  chlorid,  and  ferrous  sul- 
l^hate.  To  these  fungicides  were  afterwards  added  common  salt  and 
boric  acid. 

Tabulated  information  is  given  as  to  the  varieties  of  wheat  experi- 
mented upon,  strength  of  solution,  and  effect  of  the  fungicide  upon  the 
plant. 

The  sxjrayiug  was  not  begun  until  3  days  after  the  rust  began  to 
appear,  and  it  ran  its  course  so  rapidly  that  time  was  given  for  but  one 
spraying.  At  the  same  time  P.  (jraminis  began  to  appear  upon  the 
oat  crop,  and  the  same  fungicides,  with  the  exception  of  copper  chlorid, 
copper  acetate,  and  zinc  chlorid,  were  tested  upon  the  oats. 

The  two  requisites  found  necessary  for  the  successful  spraying  of 
rusts  seem  to  be  (1)  to  obtain  a  solution  of  sufticient  strength  to  effect- 
ually combat  the  rust  without  injury  to  the  plant,  and  (2)  to  find  some 
method  of  covering  the  plants  more  completely  with  the  spray.  The 
former  requisite  the  authors  consider  as  practically  within  their  reach. 

On  June  28,  specimens  of  the  plants  were  taken  from  the  treated  plats 
and  compared  as  to  the  amount  of  rust  with  specimens  from  untreate  I 
portions.  Taking  the  average  amount  of  rust  on  the  untreated  portions 
as  100  per  cent,  the  amounts  on  the  lilats  treated  with  the  different 
fungicides  were  approximately  as  follows :  Salt,  100  per  cent;  boric  acid, 
85;  ferrous  sulphate,  85;  lead  acetate,  85;  copper  sulphate,  50;  copper 
nitrate,  25;  mercuric  chlorid,  25;  potassium  bichromate,  10;  and  ferric 
chlorid,  10. 

The  authors'  conclusions  are  as  follows: 

"(1)  lu  the  vicinity  of  Manhattan,  the  common  wheat  rust,  Puccxnia  ruhigo-vera, 
passes  the  winter  in  the  tissues  of  the  wheat  plant  in  the  mycelial  condition.  During 
the  warm  weather  of  spring  a  crop  of  spores  is  iiroduced  which  under  favorable  condi- 
tions may  rapidly  spread  the  disease.  The  infection  of  the  winter  wheat  in  the  fall  is 
materially  aided  by  volunteer  wheat,  which  carries  the  rust  through  the  few  months 
following  harvest.  The  red  rust  spores  are  capable  of  maintaining  their  power  of 
germination  through  the  winter  and  thus  infecting  the  crop  the  following  spring. 
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"(2)  Tliere  is  iio  evidence  tu  show  that  the  second  kind  of  wheat  rust,  T'uccima 
gram'iulu,  survives  the;  winter  here,  either  in  the  mycelial  condition  or  in  the  uredo 
stag(!,  thougli  it  may  do  so  further  south. 

"  (8)  A  series  of  inoculation  experiments  shows  that  both  wheat  and  oats  are  easily 
infected  by  rust  from  the  same  kind  of  grain,  but  not  by  the  same  kind  of  rust  from 
other  grains;  e.  g.,  wheat  is  infected  1)y  rust  from  wlieat,  but  not  by  rust  from  oats, 
corn,  or  blue  grass.  Hence  there  is  little  danger  of  infection  from  one  kind  of  grain 
to.  another. 

"(4)  The  spraying  experiments  show  that  certain  fungicides,  as  potassium  bichro- 
mate and  ferric  chlorid,  are  effective  in  jjreventing  rust,  but  that  with  our  present 
knowledge  concerning  methods  of  spraying  it  seems  impossible  to  sufficiently  cover 
the  foliage.  For  this  reason,  although  the  rust  can  be  largely  decreased,  we  can  not 
attain  prevention,  as  is  done  in  such  diseases  as  the  grape  mildew.  Furthermore,  it 
is  extremely  doubtful  if  spraying  of  wheat  or  oats  would  pay,  even  if  effective. 

"A  more  promising  plan  is  the  breeding  of  varieties  of  grain  which  shall  be  rust 
resisting — the  so-called  '  rust-])roof '  varieties." 

A  new  disease  of  wheat,  A.  Pbunet  {Gompt.  Rend.,  119  [1894), 
No.  1,  pp.  108-110). — In  certain  districts  in  southwestern  France  tliere 
lias  appeared  a  formidable  disease  of  wlieat  causing  very  serious  loss, 
tlie  complete  measure  of  which  can  not  be  estimated  even  at  harvest 
time.  The  disease  is  characterized  by  a  checked  growth,  and  after 
some  time  the  upper  leaves  turn  yellow  and  dry  up.  The  growth 
becomes  irregular  and  one  may  lind  in  the  same  field  diseased  culms 
10  to  12  cm.  high  among  normal  ones.  The  yellowish  or  dried  culms 
are  more  or  less  stunted,  forming  patches  of  greater  or  less  extent 
in  the  fields.  The  disease  is  caused  by  a  parasitic  fungas  of  the  fiimily 
Chi/triiUacece.  The  zoospores,  as  in  all  members  of  this  group,  are 
motile  and  penetrate  the  tissues  of  the  wheat,  piercing  the  walls  of  the 
surrounding  cells.  Upon  germination  they  produce  a  branched  inter- 
cellular mycelium  composed  of  very  delicate  filaments  of  pure  proto- 
plasm, spreading  widely,  and  difficult  to  distinguish.  Here  and  there 
the  filament  swells,  forming  a  terminal  or  intercalary  sphere  furnished 
with  a  nucleus  and  representing  a  zoosporangium.  After  having  been 
formed  the  zoosporangia  are  surrounded  by  a  thin  membrane,  growing 
within  which  are  the  spores,  ordinarily  ovoid  or  pyriform  according  to 
the  walls  of  the  cells  containing  them.  The  mycelium  usually  disap- 
pears before  the  zoospores  attain  their  full  growth.  The  mature  spo- 
rangia are  15  to  50  pi  in  diameter.  The  zoospores  which  are  at  first 
angular,  become  spherical,  furnished  with  a  refractive  nucleus  and  a 
ciliuin.  The  average  diameter  of  the  sj^ores  is  about  3  //.  After  the 
zoospore  has  become  attached  to  a  cell  wall  it  develops  a  filament 
which  penetrates  the  neighboring  cells,  spreading  to  form  new  zoiispo- 
rangia.  The  generations  of  the  fungus  increase  rapidly  in  all  parts  of 
the  plant,  root,  stem,  leaves,  and  fiowers.  In  the  ovules  its  presence 
causes  a  more  or  less  complete  abortion  of  the  ovule.  The  number  of 
the  zoosi)orangia  contained  in  a  cell  is  variable,  although  very  numer- 
ous, 19  having  been  c(muted  in  a  single  cell.  They  are  found  in  all 
tissues,  even  in  the  thick- walled  sclerenchyma,  or  on  the  epidermis, 
where  the  zoospores  spread  the  disease. 
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After  the  iiourisbraeiit  in  the  phuit  is  exhausted  the  zoospoiangia 
become  cysted,  taking  ou  a  very  thick  dark  brown  and  slightly  spiny 
wall.  The  cysts  are  less  spherical  and  ordinarily  are  smaller  than  the 
sporangia.  In  this  state  the  parasite  can  endure  extremes  of  drought 
and  cold  and  thus  perpetuates  itself  from  year  to  year. 

From  the  nature  of  the  mycelium,  method  of  formation  of  zoospo- 
rangia,  form  and  dehiscence  of  zoosporangia,  coexistence  of  zoosporan- 
gia  and  cysts  the  author  determined  the  fungus  as  an  undescribed 
genus  of  Chi/trkliacew,  to  which  he  gives  the  name  I'l/roctoniiDi  sphcu- 
ricum. 

The  author  states  that  this  is  the  first  time  a  member  of  this  group 
has  been  reported  as  attacking  field  crops  so  as  to  cause  serious  loss. 
Without  doubt  the  abundant  rains  of  the  spring  aided  very  greatly  in 
its  growth,  but  under  ordinary  weather  conditions  a  fungus  capable  of 
such  extensive  and  rapid  spreading  will  prove  destructive. 

The  burning  of  the  stubble  and  occasional  rotation  should  be 
employed  in  infested  regions.  Straw  and  litter  from  the  wheat  should 
not  be  used  as  manure,  as  the  cysts  will  be  carried  over  uninjured. 
Seed  wheat  from  infested  regions  should  not  be  used,  as  it,  too,  may 
carry  the  cysts. 

Potato  scab,  L.  11.  Taft  and  K.  J.  Coeyell  {Michigan  ISta.  Bui. 
108,  pp.  38-15,  figs.  3). 

Synopsis. — Report  of  successful  tests  of  corrosive  sublimate  and  Bordeaux  mixture 
for  the  prevention  of  potato  scab.  Corrosive  sublimate  solution,  1  part  to  1,000 
or  1  to  2,000,  gave  most  decisive  results. 

The  authors  carried  on  investigations  for  the  purpose  of  finding  the 
best  strength  and  the  proper  time  for  soaking  the  seed  to  prevent  potato 
scab.  In  treating  with  corrosive  sul)limate  three  strengths  were  used — 
1  part  of  corrosive  sublimate  to  750  parts  of  water,  1  part  to  1,000,  and 
1  j)art  to  2,000.  The  soil  where  the  potatoes  were  planted  Avas  of  a 
very  uniform  clay  loam  which  had  been  cropped  with  garden  vege- 
tables for  about .20  years  and  received  an  annual  dressing  of  compost 
for  most  of  the  time.     No  potatoes  had  been  grown  upon  it  for  6  years. 

No  definite  information  was  gained  from  the  treatment  where  the 
stronger  solution  was  used,  except  that  it  was  fairly  successful  in  pre- 
venting the  scab  and  that  the  seed  treated  a  long  time  was  slower  in 
sprouting.  With  the  weaker  solutions — 1  part  to  1 ,000  and  1  part  to 
2,000 — practically  the  same  results  were  obtained.  The  scab  decreased 
as  the  length  of  treatment  increased,  as  did  also,  within  certain  limits, 
the  yield. 
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If  the  strength  of  solution  be  disregarded  tlie  results  of  the  tests  are 
expressed  in  the  following  table: 

I'revoition  of  scab  hij  ireatiiKj  seed  with  corrosive  fiiihliiiKile. 


Ko.  of 
plats. 

Length  of  treat- 
ment. 

Yield. 

Per  cent 
scabby. 

8 
6 
6 
6 
6 
6 
4 
6 

Untreated 

J  and  J  hour 

J  and  1  hour 

]J  and  li  hours  . . . 

IJ  and  2  hours 

24  and  2^  hours'. .. 

119.3 
1.34.  3 
123.1 
129.  0 
125.6 
116.1 
108  0 
117.5 

•  60.1 
15.2 
18.2 
6.8 
9.6 
6.1 
4.3 
4.8 

3i  and  4  hours 

From  this  table  it  will  be  seen  tliat  tliose  immersed  for  an  hour  or 
less  have  a  comparatively  large  percentage  of  scab.  The  longer  immer- 
sions show  that  the  scab  decreases  very  slowly,  and  that  for  practical 
purposes  1. J  hours  is  sufficient."  It  will  also  be  noticed  that  the  yield 
increases  to  a  certain  point,  after  which  there  is  a  gradual  decrease. 
Checking  the  S(;ab  seems  to  cause  increased  growth,  but  where  the  seed 
is  immersed  2  hours  or  more  the  plants  are  so  .slow  in  starting  that  the 
increase  is  overcome. 

A  duidicate  of  these  experiments  was  tried  on  land  that  grew  a  crop 
of  potatoes  in  1892,  There  was  much  more  scab  in  the  dui)licate  experi- 
ments, showing  that  the  germs  from  the  previous  crop  remained  in  the 
soil  aud  prevented  the  treatment  from  being  a  complete  success, 
althongh  the  amount  of  scab  was  reduced  to  about  half. 

The  effect  on  the  solution  of  treating  the  seed  was  tested,  showing 
that  the  amount  of  corrosive  sublimate  diminishes  as  the  potatoes  are 
soaked  in  the  solution,  and  taking  this  as  a  basis  it  is  advised  after 
soaking  about  12  bu.  of  i)otatoes  in  15  gal.  of  solution  to  add  ^^  of  an 
ounce  of  the  corrosive  sublimate;  otherwise  the  solution  will  become 
too  weak. 

The  Bordeaux  mixture  tested  was  made  by  taking  4  lbs.  of  suli^hate 
of  copper,  3  lbs.  of  lime,  aud  32  gal.  of  water.  It  made  nearly  as  good 
a  showing  as  the  corrosive  sublimate,  so  far  as  the  per  ceut  of  scabby 
tubers  is  concerned,  but  in  the  size  of  the  scab  spots  there  was  no  dif- 
ference between  those  on  the  treated  plats  and  those  on  the  untreated. 
Trials  under  more  diverse  conditions  are  necessary  to  establish  the 
value  of  this  treatment. 

Practical  suggestions  are  given  for  treating  the  potatoes  for  scab. 

Leaf  blight  of  potato,  L.  K.  Taft  and  R.  J.  Coryell  {Michigan 
Sta.  Bui.  lOS,  p.  47). — A  brief  account  is  given  of  a  bacterial  disease 
which  has  been  injurious  at  the  station  for  several  years.  It  appears 
during  hot  dry  weather  and  is  especially  severe  on  the  early  and  medium 
varieties  at  the  time  they  are  half  grown.  The  vines  killed  by  the  leaf 
blight  are  readily  distinguished  from  those  killed  by  the  drought.  In 
the  former  case  the  leaf  turns  black  at  or  near  the  tip.  This  blackened 
area  increases  until  about  one  half  or  three  fourths  of  the  leaf  surface 
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is  affected.  At  this  stage  if  the  weather  continues  unfavorable  the 
drought  aids  in  Ivilling  the  weal^ened  vines.  Vines  killed  by  heat  and 
dry  weather  lack  the  discolored  leatlets,  and  the  leaf  stems  and  small 
branches  hang  pendant  on  the  upright  stalks. 

A  bacterial  disease  of  cabbage,  H.  Garman  {Kentuchj  Sfa.  Rpt. 
1690, pj).  dS-Mi). — In  ISStl  the  cabbage  in  the  vicinity  of  the  station  was 
affected  with  a  rot  which  seemed  to  be  of  a  bacterial  nature.  In  some 
gardens  two  thirds  of  the  heads  were  affected,  more  than  half  of  which 
were  finally  rendered  worthless.  The  disease  often  appeared  on  the 
outer  leaves  first,  rendering  the  whole  surface  of  the  head  black,  but 
more  often  there  was  an  internal  decay  which  resulted  in  the  affected 
heads  breaking  off  at  the  stalks  and  falling  to  the  ground.  The  condi- 
tions most  favorable  to  the  rapid  extension  of  the  disease  are  moisture 
and  heat,  and  it  was  especially  destructive  during  some  very  warm 
weather  in  July.  The  invaded  leaves  become  brown  and  watery  at  first, 
and  later,  when  the  disease  has  reached  an  advanced  stage,  become 
black.  When  thoroughly  infested  the  heads  give  off"  a  peculiarly 
obnoxious  odor.  None  of  the  higher  parasitic  fungi  were  found  in  the 
affected  plants  whicli  could  in  any  way  have  caused  the  disease,  and  at 
the  time  of  rotting  tlie  only  other  organisms  associated  with  it  were  2 
species  of  scavenger  beetles. 

Numerous  successful  inoculations  were  made.  The  author  conducted 
a  series  of  cultures  in  order  to  isolate  the  bacteria.  He  found  2  species 
in  abundance.  The  most  abundant  species  constituted  about  two  thirds 
or  three  fifths  of  all  the  individual  specimens.  They  weie  always 
motile,  and  in  doubles,  never  in  chains.  In  size  and  behavior  the  spe- 
cies resembled  Bacterium  termo.  With  it  occurred  small  numbers  of  a 
larger  bacillus,  often  in  short  chains,  but  generally  in  doubles,  which 
measured  about  0.0042  in.  in  length.  In  shape  it  was  not  unlike  the  smaller 
bacteria,  with  short,  thick,  rounded  extremities,  and  staining  solidly. 
These  2  species  were  always  abundant  in  the  agar  cultures,  the  bacillus 
producing  a  Avhite  growth  and  the  bacterium  a  more  rapid  yellow 
growth. 

A  few  tests  which  were  made  in  the  fall  of  the  year  with  cultures  of 
the  2  species  of  bacteria  were  without  decisive  results.  Since  the  sum- 
mer of  1889  opportunities  have  not  been  offered  for  the  further  study 
of  this  disease. 

The  brunissure  of  the  grape,  F.  Debray  {Gompt.  Bend.,  119  {1894), 
JVo.  l,2)p.  110,111). — During  the  month  of  May  this  disease  appeared 
in  many  of  the  vineyards  about  Algiers.  The  temperature  had  been 
unusually  cold,  accompanied  by  fog,  and  there  had  been  frequent  heavy 
rains.  The  vines  developed*  very  slowly  and  their  leaves  were  much 
smaller  than  usual.  In  some  regions  the  young  shoots  were  greatly 
elongated,  and  while  the  shoots  themselves  were  not  attacked  their 
lower  leaves  were  diseased,  the  upper  ones  remaining  sound.  Most 
plants  lost  their  shoots  by  their  becoming  completely  dried  up. 
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The  leaves  on  most  vines  were  brown,  the  disease  being  first  mani- 
fest by  the  appearance  of  irregular  brownish  spots.  With  some  varie- 
ties, as  the  Carignan  and  the  Bouchet,  the  spots  were  rarely  observed, 
but  the  leaves  took  on  a  red  color.  Some  leaves  presented  on  their 
lower  surfaces  a  sulphur  color  due  to  the  presence  of  the  parasite  among 
the  pubescence. 

The  attack  on  the  vine  is  described,  and  from  the  diagnosis  given  it 
is  considered  to  be  due  to  the  disease  described  by  Viala  and  Sauvageau 
as  caused  by  Flasiiioiliphora  sp.  The  fungus  was  observed  in  the  super-  • 
ficial  (!ells  of  the  stem,  tendrils,  petioles,  and  leaf  blades,  as  well  as  on 
the  surface  of  these  organs  and  among  the  hairs.  Wheu  the  fungus 
appears  intermingled  with  the  ])ubescence  it  is  seen  as  globular  masses, 
more  or  less  flattened  and  irregular,  lobed  or  reticulated,  generally  con- 
taining small  vacuoles. 

The  spores,  the  formation  of  which  the  author  describes,  are  oval, 
smooth,  and  generally  10  to  12  •/  in  diameter,  although  rarely  only  8  or  {)pt. 

Apidications  of  sulphur,  Bordeaux  mixture,  and  hydraulic  lime  in  a 
very  fine  powder  have  been  made  to  prevent  this  disease  without  effect. 

The  scald  of  grape  leaves  caused  by  Exobasidium  vitis,  Prilli- 
Euxand  Delacroix  {Compt.  Rend.,  110  {isfji),  Xo.  1, pp.  lOG-108).— 
Specimens  have  been  received  by  the  authors  from  many  widely  scattered 
vineyards  showing  that  the  grapevines  were  suffering  from  "  rougeot" 
or  scald.  The  disease  is  characterized  as  follows:  The  color  of  the 
leaves  is  modified;  they  take  on  a  livid  shade  which,  by  drying  up, 
becomes  fawn-colored  along  the  edge.  At  the  same  time  rose-purple- 
colored  areas  appear  which  at  first  slightly  modify  the  green  color  of 
the  leaf,  but  become  more  intense  until  the  central  portion  of  the 
still  living  leaf  is  a  rose  color.  In  the  dead  portions  there  appear  efflor- 
escent spots  resembling  a  fine  powder  of  plaster  or  lime,  forming  here 
and  there  small  thick  masses  of  a  dead  white  color.  These  are  the 
fruiting  filaments  of  the  parasite,  furnished  with  myriads  of  spores. 

Specimens  have  been  received  showing  the  constant  presence  of  the 
same  parasite,  which  differs  in  no  respect  from  that  described  by  Viala 
and  Boyer  as  Aureobasidium  vitis. 

The  slightly  yellow  mycelium  is  septate,  loose,  or  slightly  aggre- 
gated; its  ultimate  branches  which  enter  between  the  cells  are  hyaline 
and  very  s^lender.  In  spots  it  bursts  the  epidermis  and  sends  out  tufts 
of  elongated  sterile  filaments  upon  the  surface  of  the  leaf  The  fertile 
filaments  frequently  have  massed  at  their  extremities  true  basidia, 
which  carry  a  number  of  true  spores  at  the  extremity  of  short  sterig- 
mata.  Usually  the  basidia  terminate  the  mycelium,  but  sometimes 
they  appear  laterally  borne  on  very  short  branches.  Some  of  the  fila- 
ments are  very  delicate,  occasionally  transverse  celled,  terminating  in 
basidia,  while  otiiers  nuich  more  robust  form  short  thick-walled  bodies, 
resembling  buds,  which  ordinarily  are  sterile  but  in  special  cases  put 
out  short  lateral  branches  bearing  basidia  and  spores.     The  basidia  are 
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always  hyaline,  ordinarily  8  to  10  //  in  lenatli.  The  number  of  spores 
varies  from  2  to  9  to  eacli  basic! ium,  being  most  numerous  on  the  ter- 
minal ones. 

The  spores  are  hyaUne,  straight  or  slightly  arched,  ovoid  or  cylindri- 
cal, attenuate  at  the  ends.  Their  form  and  size  vary  greatly,  being 
from  4  to  6.5  /<  to  12  to  10  f.i  in  length.  By  tlie  formation  of  vacuoles  the 
plasma  is  separated  into  several  masses,  but  true  walls  are  not  formed 
to  make  tlie  spore  multicellular.  The  extremities  of  the  spores  show 
buds  which  sometimes  become  i)roliferous,  giving  it  the  appearance  of 
a  short  chain. 

The  authors  think  from  the  above  description  there  are  no  differences 
which  warrant  the  erection  of  the  genus  Aureobasidium  by  Viala  and 
Boyer,  but  that  it  is  a  true  Exobasidium. 

On  the  other  hand,  Yialaand  Boyer  [Conipt.  Bend.,  119  {1891),  No.  3, 
pp.248,  249)  agree  witli  the  authors  in  their  characterization  of  the  fun- 
gus, but  maintain  that  the  fungus  belongs  to  the  Hypochnacecc  and 
should  bear  the  name  Aureobasidium  vitis,  as  given  it  by  them  in  1891. 
They  further  report  having  found  the  fungus  on  the  leaves  and  already 
announced  it  [Rev,  Vit.,  1891,  June  30,  p.  GS4). 

It  produces  the  scald  on  the  leaves  in  May  and  June,  and  attacks 
the  fruit  in  autumn. 

The  exact  amount  of  destruction  caused  by  this  comparatively  new 
parasite  is  not  yet  known,  although  in  some  regions  it  is  reported  as 
very  destructive.  Treatment  with  copper  compounds  has  not  arrested 
the  disease,  but  this  may  have  been  due  to  too  late  applications. 

A.  Renault  {Compt.  Rend.,  119  [1894),  ^0.3,  pp.  247,  248)  states  that 
one  of  the  principal  sources  of  contamination  lies  in  the  prevailing  cus- 
tom of  tying  the  shoots  together  in  order  to  prevent  their  being  broken 
by  the  winds,  and  thus  presenting  at  the  point  of  tying  a  favorable 
location  for  the  development  of  the  fungus.  He  shows  that  in  one  case 
where  part  of  the  shoots  of  a  vine  were  tied  together  and  the  remain- 
ing part  left  free,  the  shoots  of  the  tied  portion  were  affected  by  the 
disease  while  the  others  were  perfectly  free  from  it.  He  recommends 
as  a  j)reventive  measure  the  wiring  of  the  shoots  to  some  strong 
support. 

Bacteriosis  of  grapes,  L.  Macoiiiati  {Ber.  Internat.  Vit.  et  (EnoJ.,  1 
{1894),  No.  3,  pp.  98-109;  4,  pp.  129-130',  ph.  ^'').— In  1891,  in  northern 
Italy,  shortly  after  the  flowering  period,  the  grapes  were  noticed  to  be 
drying  up  with  great  rapidity,  without  showing  any  of  the  symptoms 
of  ordinary  diseases.  When  examined  they  showed  no  trcice  of  fungus 
or  animal  parasite,  nor  did  there  seem  to  be  any  lack  of  nutrition  in  the 
plant. 

By  continued  observation  the  author  finally  discovered  that  the  dis- 
ease was  due  to  a  bacillus.  Since  the  first  discovery  of  the  disease  it 
has  been  reported  from  many  widely  scattered  districts.  In  some  cases 
the  crop  was  a  total  failure ;  in  others,  the  loss  was  from  00  to  80  per  cent. 
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Sometimes  it  it  PI  )(';i  IS  in  Juno,  to  leappear  again  later  in  the  sauie 
year,  or  it  may  apjx'ar  only  once,  in  August  or  September.  In  1892  and 
181);>  the  disease  had  spread  still  farther  throughout  Italy. 

At  the  appearance  of  the  disease  the  tip  of  the  main  stalk  of  the 
clusters  and  its  branches  took  on  a  brownish  color.  It  spread  more  or 
less  rapidly,  destroying  llowers  and  the  forming  grapes,  until  the  whole 
cluster  may  become  dried  up,  or  sometimes  only  half  of  a  single  grape 
may  be  affected,  the  rest  remaining  sound.  Sometimes  a  few  branches 
of  the  cluster  may  be  affected,  the  others  showing  no  traces  of  the  dis- 
ease. If  the  disease  appears  later  in  the  season  its  course  is  less  rap- 
idly run,  but  it  is  none  the  less  disastrous.  The  dried  grapes  fall  to 
the  ground  oi',  if  they  remain  on  the  vine,  become  centers  for  spreading 
the  disease. 

Various  authors  have  attempted  to  identify  this  disease  as  a  phase 
of  a  Avell-known  bacillus,  but  the  present  author  considers  it  totally 
different  from  any  hitherto  described  as  affecting  the  grape. 

Observations  ami  experimental  inoculations  with  i)ure  cultures  of  the 
bacteria  seem  to.  show  that  varieties  derived  from  Vitis  vini/era,  and 
especially  the  white-fruited  ones,  are  the  most  subject  to  this  disease. 
The  bacteria  develop  only  within  certain  limits  of  temperature.  The 
spores  begin  to  grow  when  the  night  temperature  doe.5  not  fall  l)elow 
10  to  12°  C,  and  ordinarily  a,  temperature  of  32  to  35°  checks  the 
development.  The  greatest  and  most  rapid  growth  is  made  between 
25  to  30'^  ('.,  provided  there  be  sufficient  moisture  in  the  air. 

Vines  wliich  are  exposed  on  the  north  and  Avest  are  most  liable  to 
attacks  of  the  disease,  as  they  are  less  subject  to  the  drought.  The 
nature  of  the  soil  has  no  innnediate  effect  on  the  disease,  biit  it  is  indi- 
rectly affected  by  the  degree  of  hygroscopicity  of  the  soil  and  its 
ability  to  absorb  and  retain  heat. 

The  author  made  an  elaborate  botanical  study  of  the  bacteria  caus- 
ing this  disease,  and  his  methods  of  manipulation  are  given  in  detail. 
The  bacteria  are  easily  found,  as  they  penetrate  all  the  tissues  of  the 
fruit,  the  inllorescence,  and  parts  of  the  flowers,  especially  in  the 
mesophyll  tissue,  and  are  even  to  be  found  in  spiral  vessels,  cand)ium 
layer,  aiul  fd)rovascular  vessels.  The  bacilli  of  the  disease  when  in 
their  natural  condition,  that  is,  when  in  the  fruit,  are  thin,  straight,  or 
slightly  curved,  with  rounded  extremities,  3  to  4  a^  long  by  1  to  1^  /^  in 
diameter.  They  move  rapidly  and  are  easily  stained  with  aniline  stains. 
In  the  fruit  they  are  never  found  in  chains  but  always  isolated,  and  in 
some  eases  spore  bearing. 

Numenms  successful  cultures  and  inoculations  were  made,  the 
methods  and  results  of  which  are  given  in  detail.  The  article  is  illus- 
trated by  2  handsomely  colored  plates,  showing  some  of  the  various 
stages  of  the  disease  and  the  double-stained  bacillus  in  position  and 
cultures. 

Recent  contributions  to  mycology,  I,.  ]I,  Pammel  {Jt/L  Sci.,  S  US94),  No.  4 
pj).  1S3-191).  '  \       •  '        •     > 
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Peach  yellows  and  peach  rosette,  E.  F.  Smith  (U.  S.  Dept.  J(/r.,  Furmcru'  BiiJ. 
17,  pp.  20,  firjs.  7). — A  ijopular  bulletin  prepared  iu  the  Division  of  A'egetablo  Pathol- 
ogy, giving  information  as  to  the  tlistributiou,  description,  means  of  spreading, 
and  preventive  measures  adopted  against  peach  yellows  and  peach  rosette.  In  an 
appendix  to  the  bulletin  the  Connecticut  and  Pennsylvania  laws  relating  to  peach 
yellows  are  given.  A  more  technical  bulletin  on  these  diseases  was  issued  by  the 
division  as  Bulletin  1  (E.  S.  R.,  3,  p.48.'5). 

The  broom  rape  of  hemp  and  tobacco,  H.  Gakman  (Eentiicki/  Stu.  Ept.  ISOO,  pp. 
5r-7.?,./(>s.  5).— Reprint  of  Bulletin  24  of  the  station  (E.  S.  R.,  2,  p.  22). 

^cidiima  asperfolii,  H.  Wigley  (Gnrd.  ChroH.,16  {1S94),  ser.  3,  p.  ^^^^).— Report 
of  linding-  this,  the  iecidium  stage  of  Piiccinia  rubigo-vera,  on  Lycopsis  arvvims. 

A  new  Australian  fungus,  N.A.Cobb  {Afjl.  Gaz.  N.  S.  IV.,  1894,  June,  p.  300,  fig. 
1). — A  I'ezi^d  found  on  a  species  of  Lyonsia,  probably  L.  reticididd,  is  described  and 
the  name  P.  LyonnUe  is  proposed. 

Notes  on  the  Exoasceae  of  the  United  States,  G.  F,  Atkixsox  (  Torrey  BuL,  21 
{1S94),  No.S,  pp.  372-SSO). — Critical  notes  are  given  on  many  of  the  prominent  spe- 
cies, together  with  descriptions  of  the  following  new  species:  Exoaxcus confnsns,  E. 
Jo)}g\pe»,  E.  decipiens,  E.  decipicns  siqyerficiaJis,  E.  mirabiliii,  E.  mirabili-'i  lortilis,  E. 
y]ii:ipes,  E.  r(irius,E.  vec'idomophUus,  and  E.  au>itraVif!. 

A  new  gummosis  of  Carpinus  betulacea  and  a  disease  of  chestnut,  F.  Ludwig 
{Centbl.  Bahf.  it.  Par.,  16  {1S04),  No.  2,  pp.  5S-61). 

Influence  of  humidity  of  calcareous  soils  on  the  development  of  chlorosis, 
HOUDAILLE  and  Mazade  (Compt.  Bend.,  119  (1894),  No.  4,  j^p.  304-307).— Chlorosis 
seems  dependent  upon  amount  of  lime  in  soil,  fineness  of  soil,  and  its  humidity.  In 
general  the  amount  of  chlorosis  seems  to  be  inversely  proportional  to  the  degree  of 
saturation  of  the  soil. 

Anew  sclerotium-forming  Peniciliivim,C.  'Wewm'eii {Hedwlgia, 33  {1894),  No.  4, pp. 
212-214). — PeniciU  i  am  italic  It  m  is  described  as  a  new  species  of  sclerotium-forming  mold. 

Puccinia  ribis,  C.  B.  Plowrigiit  (Gard.  Chron.,  16  (1894),  ser.  3, p.  135). — Account 
of  the  a[)[)earance  of  tliis  fungus  in  Scotland.  Tlie  author  states  that  this  is  not  the 
puccinia  stage  of  JLcidinm  groasitlario',  as  is  frequently  claimed,  and  that  it  is  never 
found  on  the  gooseberry. 

Puccinia  winteriana,  P.  Sydow  (Hcdioigia,  33  {1894),  No.  4,  p.  203). — Brief  notes 
on  the  botanical  relationship  of  this  species. 

New  Californian  Uredineae,  II,  P.  Dietel  (Erythea,  2  (1894),  No.  8,  pp.  127-129). 

Sclerotinia  in  Alnus  fruits,  R.  Maul  {Hedwigia,  33  {1894),  No.  4,  pp.  215-228, 
ph.  2). — Description  and  life  history  of  <S'.  ahii. 

New  species  of  Uredineae  and  Ustilagineae,  ^with  notes  on  other  species,  II, 
P.  Dietel  {Bot.  Ga:.,  19  {1894),  No.  8, pp.  303-306,  pi.  1). 

Notes  on  Uromyces  cladii,  B.  D.  Halsted  (  Torrey  BuL,  21  {1894),  pp.  311-313).— 
Account  of  a  rather  unusual  distribution  on  its  hosis,  Arisama  triphyUuiu  and  I'el- 
tandra  rirgitiica. 

Begonia  diseases,  B.  D.  Halsted  (Amer.  Florist,  10  {1894),  p.  117,  figs.  ?).— The 
author  figures  and  describes  a  nematode  and  a  fungus  disease  of  begonia  leaves. 

Cane  disease  {Boy.  Bot.  Gard.  Trinidad,  Misc.  BuL  23, pp,  2S7-289 ) .—Reiwrt  of 
correspondence  showing  the  presence  of  fungus  diseases  of  cane  as  early  as  1878. 

Diseases  of  the  grape,  G.  Massee  {Gard.  Chron.,  16  {1894),  ser.  3,  p.  75,  figs.  2). — 
Illustrated  notes  on  downy  mildew  {Plasmopara  viticola)  and  a  "spot"  disease  due 
to  Glccosporium  sp. 

The  black  rot  of  grape,  B.  Battanchox  {Prog.  Agr.  et  Tit.,  11  {1894),  pp.  80, 
87). — Report  of  appearance  of  black  rot  in  Saone-et-Loire. 

Conditions  of  the  development  of  rougeot  on  the  leaves  of  grapes,  A. 
Rexault  {Compt.  Rend.,  119  {1S94),  No.  3,  pp.  247,  248). 

Vine  leaf  clubbing,  B,  Piffaiid  {Gard.  Chron.,  16  (1894),  ser.  3,  p.  136).— Tiim- 
ming  the  vines  in  autumn  and  washing  with  a  solution  of  iron  sulphate,  1  oz.  iu  1 
pint  of  water,  prevents  attacks  of  browning,  or  "  bruunre,"  due  to  Myxomycetes  sp. 
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Carnation  rust  experiments,  W.  Stuart  (Amer.  Florist,  9  {1SD4),  pp.  1331, 12'A2).— 
A  rciKirt  on  fmiu,i<;iilcs  tost  ctl,  in  which  it  api)0!vrs  that  Bordeaux  luixturo  of  standard 
and  half  sticn.uth  solutions  gave  the  best  results. 

Iris  and  lily  disease,  A.  Wallack  (Gard.  Cliroii.,  IG  {1SD4),  ser.  S,  pp.  221,  222; 
also  Garden,  44  {lS04),pp.  172,  173).— \  popular  description  of  a  diseased  cf)udition 
of  these  plants,  due,  the  author  thinks,  to  cold  weather  and  hard  rains  preparing  the 
w.ay  for  fungus  attacks. 

Lettuce  mildew,  L.  R.  Taft  {Amer.  Card.,  15  {1S94),  No.  21,  p.  37.j).—A  po])ular 
description  of  Boirytts  riiJaaris,  Avith  suggested  means  for  the  prevention  of  its 
attacks. 

Diseases  of  mushrooms,  .J.  Costantix  and  L.  Matkuciidi"  (L'er.  {/ai.  Hot.,  6 
{1S94),  No.  07,  pp.  2S9-300,  pi.  1). — Descriptions  are  given  of  MiiceJiophiliiira  lutea 
and  Moniliaftmirola,  parasitic  fungi  of  mnshrooius. 

An  onion  disease,  C<.  Masske  {(lard.  Chrov.,  IG  {1S94),  ser.3,p.  160,  fuj.  ^).— Illus- 
trated deseri]ttion  of  Sclcrotinia  hulhorum.  It  has  been  reported  on  hyacinths,  lilies, 
and  onions.  Spraying  with  a  solution  of  potassium  permanganate  or  Bordeaux 
mixture  during  the  botrytis  stage  is  recommended.  Its  first  appearance  is  in  the 
form  of  small  yellow  spots  on  the  leaves  in  spring,  the  blotches  increase  in  size, 
become  brownish,  and  covered  by  a  very  delicate  velvety  olive-brown  mold.  It  is 
at  this  stage  when  the  spraying  should  be  given. 

Blight  of  garden  pinks,  B.  D.  Halsted  {Amer.  Florist,  10  {lS94),pp.5,  G). — Popu- 
lar description  of  Septoria  dianthi  and  its  occurrence  on  carnations,  warning  florists 
to  prevent  its  spreading  to  the  more  valuable  plants. 

The  potato  disease  {Gard.  Chron.,  IG  {1S94),  ser,  3,  p)p.  132, 133). — A  popular  sum- 
mary of  the  report  of  the  board  of  agriculture  of  Great  Britain  for  1892  and  1893, 
with  suggestions  for  its  treatment  (E.  S.  R.,  5,  p.  425). 

Quince  rot,  G.  H.  PowI':ll  {Garden  and  Forest,  7  {1S94),  p.  337).— k  i)opular 
description  of  the  disease  and  the  relation  existing  between  it  and  cedar  apples  is 
explained.  Destroying  the  cedar  trees  and  spraying  quince  trees  with  Bordeaux 
mixture  are  recommended. 

A  mosaique  disease  of  tobacco,  D.  Iwanowsky  {Bui.  Acad.  Impt'r.  Sci.  fitt.  Peters- 
burfi,  .)')  {isn:),  Xo.  l,pp.  G7-70). 

Notes  on  diseases  of  plants,  N.  A.  Cobb  {Agl.  Gaz.  K.  S.  W.,  1S94,  Jane,  pp. 
379-390,  figs.  !■'>). — Notes  are  given  on  bean  anthracnose,  bean  rust,  peach  freckle, 
black  rot  of  tomatoes,  mango  blight,  and  HeJmintliosjwrium  ravenelii  on  Sporoholua 
indiciis. 

Concerning  the  direct  influence  of  Bordeaux  mixture  on  potato  plants,  Frank 
and  KijCger  {Mitt.  deut.  landw.  Ges.,  1S94,  2,  pp.  46;  abs.  in  Bot.  Ztg.,  52  {1894),  Xo. 
16,  II,  pp.  247,248). 

A  new  method  of  treating  the  root  rot  of  the  vine  produced  by  Demato- 
phora  necatrix,  Fokx  {Ahs.  in  Agricol.  e  Ind.  Agr.,  17  {1894),  Xo.  13  and  14,  pp. 
209,210).— \y\^\i\iy\i\Ci  of  carbon  was  used. 


ENTOMOLOGY. 

The  chinch  bug  in  southern  Illinois  in  1894,  S.  A.  Forbes  {tlli- 
nois  Sta.  Bui.  33,  -pp.  397-390).— T\\\^  is  an  emers'eucy  bulletin,  briefly 
recouutiug-  the  danjage  being  done  to  crops  in  24  of  tlie  southern 
counties,  and  giving  advice  as  to  remedies.  It  is  recommended  to  sur- 
round fields  with  deep  furrows,  in  which  kerosene  and  water  are  placed, 
and  also  to  plant  strips  of  favorite  food  plants  where  the  bugs  may 
accumulate  aiul  be  destroyed  before  laying-  their  eggs  for  the  second 
generation ;  but  the  most  reliance  is  placed  in  contagious  diseases.  Di- 
rections are  given  for  sending  chinch  bugs  to  the  station  to  be  inocu- 
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lated  witli  fmig'us  diseases,  and  sent  back  fin^  distribution  in  the  fields, 
A  combined  and  concerted  campaign  is  advocated  and  emphasized. 

Report  of  the  entomologist,  11.  A.  Morgan  {Louisiana  Stas.  Bui. 
^8,  M  scr.,  pp.  !)S2-1005,  figs.  6'.)— Tliis  deals  witli  the  treatment  for  bit- 
ing- and  sucking  insects,  the  arsenites  being  advised  for  the  former  and 
kerosene  and  rosin  emulsions  for  the  latter,  receipts  for  compounding 
the  insecticides  being  included.  Fishoil  emulsion  is  recommended  for 
flies  and  gnats. 

Kotes  are  given  on  the  following  species,  and  iniuost  cases  descrij)- 
tions,  hie  histories,  and  treatment.  The  sugar  cane  borer  [Ghilo  sac- 
ckaralis),  screw  worm  tly  {Lucilia macellaria),  Angoumois  moth  [Gelecliia 
ccrcalella),  corn  weevil  {Galandra  oryzae),  purple  scale  {^lytilasjyis  citri- 
cola),  Glover  scale  (M.  gloverii),  red  scale  {Aspidiotus  ficus),  walnut 
scale  {A.  juglans-regi(c),  roimd  white  scale  {A.  nerii),  greedy  scale  (A. 
rapa.v),  chaff  scale  [Parlatoria  pergandii).!  white  fly  {Aleyrodes  citri), 
Cameliajaponica  scale  {Fiorinia  fioriniw  war.  camellice),  rose  scale  {Dis- 
s/s  rosfc),  sweet  potato  borer  {Gylas  formicarius),  chinch  bug  {Bliss us 
leucopterus),  peach  borer  {Sdnnina  exitiosa),  fig  borer,  and  cattle  tick 
{Boojyhilus  horis). 

Observations  on  farm  pests,  H.  Gae3ian  {KentucJcy  Hta.  Rpt. 
1S90,  pp.  !)-4(),  figs.  7). —  Original  and  compiled  notes  on  various  insects, 
descriptions,  life  histories,  and  treatment  being  given.  The  corn-root 
worm  of  Kentucky  {Diabrotica  12-punctata).,  grain  hnise  {Slplionopliora 
avence),  tobacco  worm  {Phlegethontius  Carolina),  strawberry  scale  insect 
{Aleurodes  vaporarium  f),  and  niyriapods  {Camhala  annulata  and  Para- 
julus  impressum)  are  discussed.  Descriptions  are  given  of  3  parasitic 
Hymenoptera,  Apanteles  coiigregatus,  ^J^tro.rys  tabacum,  and  3feso- 
chorus  sp.,  infecting  the  tobacco  worm,  and  a  wheat  spring  tail  {Smyn- 
thurus  sp.)  which  devours  parasitic  fungi  on  young  wheat  in  the  spring 
is  also  described  and  figured. 

Rotation  of  crops  is  advised  in  the  case  of  the  corn-root  worm,  and 
against  the  grain  louse  a  strong  extract  of  tobacco  stems  or  weak  ker- 
osene emulsion  is  suggested,  and  also  the  planting  of  trap  strips  of 
oats  to  attract  the  lice,  which  can  be  plowed  under  when  infested. 
Hand  picking,  and  planting  Jamestown  weed,  the  flowers  of  which  are 
to  be  poisoned  with  cobalt,  arsenic,  or  strychnine,  are  recommended 
against  the  tobacco  worm.  An  infusion  of  tobacco  or  a  solution  of 
naphthaline  was  fonnd  to  kill  niyriapods  quickly. 

Bordeaux  mixture  as  an  insecticide,  H.  Gakman  {Kentucly  Sta. 
Rpt.  1890,  pp.  40-43). — On  account  of  the  elfect  produced  in  deterring 
the  attacks  of  cucumber  flea  beetles  and  margined  blister  beetles  on 
potatoes  by  spraying  with  Bordeaux  mixture,  experiments  were  made 
to  ascertain  its  value  as  an  insecticide.  Tobacco  worms,  grasshop- 
pers, and  Colorado  potato  beetles  were  confined  in  breeding  cages  and 
supplied  with  sprayed  food  plants.  All  of  the  tobacco  worms  and 
grasshoppers  succumbed,  while  individuals  kept  as  checks  remained 
vigorous.     The  potato  beetles,  however,  were  but  slightly   affected, 
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only  2  out  of  l.'i  dyiiiii'.  It  is  tliouglit  the  results  sliow  tluit  r>ordeaiix 
mixture  can  be  used  advantageously  as  an  inseeticidenpon  such  plants 
as  will  not  be  injured  for  food  by  lia\iiig  the  lime  on  their  foliage,  and 
on  others  it  may  b<^  used  very  early  in  tlie  season,  so  that  following 
rains  will  wash  off  the  lime  before  the  erop  is  used. 

Insecticides  and  spraying,  J.  M.  Aldrich  {Idaho  Sta.  Bid.  7,  pp. 
/.s',  ////,s'.  i/).  —  ropular  notes  on  insecticides,  with  formulas  and  direc- 
tions for  their  application,  and  illustrated  descriptions  of  various  kinds 
of  apparatus  for  spraying.  Especial  mention  is  made  of  spraying  for 
the  codling  moth  and  San  Jose  scale,  Paris  green  being  recommended 
for  the  former,  and  a  sulphur,  lime,  and  salt  solution  in  the  winter  for 
the  latter. 

Our  common  insects,  G.  McCarthy  {North  Carolina  Sta.  Bui.  100,  pp.  181-216, 
fiqs.  65). — A  comi)il(;cl  general  ;md  popular  illustrated  bulletin  on  souie  of  the  com- 
moner hexapods,  araclinids,  and  myriapods,  with  remarks  on  the  classification  and 
life  histories  of  iusects.  Some  of  the  more  notorious  injurious  and  beneficial  insects 
are  described,  and  brief  directions  are  given  for  combating  noxious  iusects  and  for 
formiug  entomological  collections.      A  short  list  of  books  on  entomology  is  appended. 

A  family  of  water  kings,  C.  M.  Wekd  {Pop.  Set.  Monthly,  1S94,  Aiu/.,  pp.  443-446, 
figs.  5). — An  account  of  habits  of  giant  Avater  bugs,  especially  Belosioma  americana, 
B.  griseus,  Zaithafinminca,  and  Noiomcta  undulata. 

A  classification  of  Lepidopterous  larvee,  H.  G.  Dyak  (Ann.  N.  Y.  Acad.  ScL,  8 
(1894)  Xo.  ■/,  )>i>.  104-:. '-l^,  figs.  o). — A  new  and  apparently  natural  classification  by 
means  of  the  sctiferous  tubercles  on  the  abdominal  segments.  A  key,  synopsis, 
and  many  descriptions  are  given. 

The  physiological  mechanism  of  the  generative  apparatus  of  grasshoppers, 
J.  K.  d'Hei:cu[,ais  {Compt.  Ilend.,  119  (1894),  Xo.  3,  pp.  Jii-?i7).— Notes  on  the 
mechanism  of  <)vi])osition  in  several  species. 

The  poison  gland  of  chilopod  myriapods,  O.  Duuoscq  (Compt.  Bend.,  119  (1894), 
No.  5,  pp.  352-354). — Anatomical  descriptions  of  the  venom  apparatus,  especially  that 
of  the  centipede  Scolopcndra  cingitlata. 

Cecidomyia  destructor,  A.  Girard  (Bui.  Soc.  Ent.  France,  1894,  Xo.  10,  pp.  139, 
140). — Remarks  on  the  relationships  of  the  Hessian  fiy. 

The  metamorphoses  of  Cecidomyia  destructor,  A.  Laboulbene  (Compt.  Bend., 
119  (1894),  Xo.  4,  pp.  297-300). — A  description,  chiefly  compiled  from  American 
sources,  of  the  life  history  of  the  Hessian  flj',  with  some  original  notes. 

The  codling  moth,  A.  Molixeux  (Garden  and  Field, SO  (1894),  Xo.  2,  pp.  69,  70).— 
A  paper  on  the  codling  moth  with  reference  to  its  presence  and  ravages  in  Australia, 
the  description,  life  history,  and  treatment  being  given.  Energetic  and  combined 
efforts  for  its  destruction  are  urged. 

An  invasion  of  Heliophobus  popularis  in  northern  France,  P.  Marchal  (Bui. 
Soc.  But.  France,  1894,  Xo.  11,  pp.  156-159). — Report  of  a  trip  to  a  region  being 
devastated  by  the  caterpillars  of  this  species,  which  destroy  all  foliage  and  plants 
except  such  as  have  a  very  acrid  juice.  Digging  trenches  around  fields  to  be  pro- 
tected is  advised,  and  burning  the  trapped  larvte  or  killing  them  with  quicklime. 

The  San  Jose  scale,  J.  B.  Smith  ( Garden  and  Forest,  7  (1894),  p.  374,  fig.  1). — Gives 
an  account  of  the  occurrence  of  Aspidiotus  ])erniciosus  on  pears  bought  in  the  markets 
of  Philadcljihia,  New  York,  and  Brooklyn. 

"Bete  rouge"  (Boij.  But.  Gard.  Trinidad,  Mi.sc.  Bui.  23,  pp.  276,  577).— Brief  notes_ 
on  Tromhidium  sp.  The  Trinidad  species  is  shown  to  l)e  only  two  thirds  the  size  of 
the  Jamaica  one. 

Insecticides  for  use  against  the  larvae  of  Eudemis  and  Conchylis  (Staz.  Sper. 
Agr.  Hal.,  26  (1894),  pp.  501-503). 
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Fertilizers  as  insecticides,  L.  Dumas  (Jour.  A<jr.  I'ntt.,  5S  {1SD4),  No.  33,  pp.  242- 
244). — The  ii.so  of  petrolcuui  for  ])reservii)g'  niaunrc  and  disinfecting  sewers  is  rec- 
omnieuded,  and  it  is  claimed  that  manure  and  sewage  so  treated  is  valuable  for  com- 
bating insects  and  fungus  diseases. 

Insect  pests,  treatment  {Garden  and  Field,  ?0  {1S04),  Xo.  2, p.  ■'>4). — Directions  for 
combating  the  codling  moth,  peach  ai)bis,  and  a  few  other  insects,  with  receii>ts  for 
insecticides. 

Insect  damage  to  red  beeches,  F.  Thomas  (Forstl.  nalnrte.  ZlseJir.,  3  { 1S94),  Xo.  S, 
pp.  321-327). — A  faulty  unfolding  of  the  leaves  was  produced  by  insect  attacks  upou 
the  buds. 

Fungus  diseases  against  Silpha  opaca,  J.  Danysz  (Bui.  Soc.  Ent.  France,  1S94, 
Xo.  ]3,  pp.  1S1-1S4). — On  account  of  tiio  dcstruetiveuess  of  Silpha  opaca  to  beet  foli- 
age, experiments  Avere  made  with  the  fuugi  Sporotrichum  {ilohnlifernm  and  Isaria 
destructor.  The  iirst  was  found  to  kill  the  larvse  in  from  2  to  9  and  the  adults  in 
from  7  to  9  days  after  inoculation.  The  other  acted  a  little  slower,  but  as  effectually. 
The  method  of  treatment  is  recommended. 

The  ichneumon  flies  of  Europe  and  adjacent  countries,  G.  V.  Berthou:\iieu 
(Ann.  Soe.  Fnt.  France,  Go  (1S04),  Xo.  2,  pp.  241-274). — The  first  part  of  an  elaborate 
paper,  treatiug  of  the  distribution  and  habits  and  giving  a  synopsis  of  the  tribes. 

Parasitic  and  predaceous  insects,  C.  V.  Kilky  (Pop.  Sci.  Monthly,  45  (1894),  No. 
5,  pp.  67S-GS5). — A  popular  account  of  recent  iuvestigatious  iu  economic  entomology. 
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Concerning  the  digestibility  of  the  pentosans,  J.  B.  Lindsey 
and  E.  J>.  Holland  {Agh  ^ci.,8  {1891),  Ko.  l^pp.  172-183). — In  coimec- 
tioii  with  digestion  experiments  with  sheep  at  the  Massachusetts  State 
Station,  the  pentosans  in  the  food  and  in  the  feces  were  determined,  and 
from  this  the  percentage  digested  was  calciihited.  The  feeding  stuffs 
tested  were  ha}',  Buffalo  ghiten  feed,  linseed  meal,  corn  cobs,  dried 
brewers'  grains,  and  wheat  bran.  The  pentosans  were  determined  from 
the  furfiirol  as  usual.  Usually  2  or  3  slieej)  were  used  for  each  digestion 
experiment.  The  results  are  given  in  detail,  together  with  the  percent- 
age of  pentosans  and  of  nitrogen-free  extract  in  the  feeding  stuffs 
tested,  and  the  average  digestion  coeflicients  found  for  these  materials. 
The  data  for  the  pentosans  are  summarized  below,  together  with  those 
for  the  nitrogen-free  extract  for  comparison : 

Diyestibiliti/  of  pentosans  and  of  nitror/en-free  e.rtract  by  sheep. 


Hay  (a) 

Hiiv  (/') 

Jiiitfalo  gluteu  feed , 

Now-process  linseed  meal. . 
Old-process  linseed  meal. . . 

Corn  cobs 

Dried  brewers'  grain 

Spring- wheat  bran 

Winter-wheat  bran 


Pent( 

aans  dig 

ested. 

Nitrogen- 

Nitrogen - 
free  ex- 

Pento- 

free  ex- 

tract di- 

tract in 

foods. 

Sheep 

Sheep 

Sheep 

Sheer) 

Aver- 

gested 

foods. 

1. 

3. 

4. 

age. 

(average). 

■ 

Per  cent. 

Per  cent. 

Per  et. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  cent. 

48.51 

15.08 

63.04 

64.82 

62.  48 

63.45 

63 

45.56 

10.56' 

62.85 

60.  09 

62.51 

04.28 

62.  43 

5S 

5U.  20 

12.70 

74.78 

81.80 

78.29 

81 

41.16 

9.92 

85.  02 

93.74 

89.38 

80 

39.80 

9.02 

85.01 

88.06 

78.33 

S3.  80 

78 

65.  77 
51.01) 
59.39 

23.18 
18.17 
21.53 

61  14 

63  22 

02.18 

60 

55  35 

55  35 

55.35 

59 

6r.04 

62.33 

61.98 

70 

02.83 

18-.  17 



63.92 

63.92 

70 

i 
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As  a  rule  tho  porceiitaiics  of  pentosans  digested  by  different  slieep 
agree  (juite  closely.  Comparison  with  the  other  ingredients  of  the 
different  feeding  stnifs  shows  that  in  G  out  of  0  cases  the  pentosans, 
were  practically  as  digestible  as  any  other  group  of  ingredients. 

"With  the  more  concentrated  foods  the  pentosans  areas  dig-estiblo  as  either  the 
fat,  protein,  or  extract  matter.  The  results  make  clear  that  association  has  a  great 
deal  to  do  with  digestibility.  In  the  hays,  corn  cobs,  and  brewers'  grain,  where  the 
woody  substance  (lignin)  is  preseut  to  a  considerable  extent,  the  digestibility  of  the 
pentosans  is  noticeably  less  than  when  the  iucrusting  substance  is  absent.  WhetAier 
or  not  the  pentosans  are  chemically  united  to  the  iucrusting  substance  is  not  known, 
but  it  is  not  at  all  improbable.  It  is  certainly  clear  that  the  iucrusting  substances 
perceptildy  interfere  with  the  digestibility  of  the  xylau  or  araban.  This  has  also 
been  proved  to  be  the  case  with  cellulose.  .  .  . 

"While  from  60  to  90  percent  of  the  pentosans  in  the  present  experiment  have  been 
removed  froiu  the  digestive  tract  in  the  jn'ocess  of  digestion,  it  has  certainly  not 
been  demoustrated  that  they  have  been  assimilated  and  are  of  food  value  equal  to  that 
of  starch  and  similar  substances.  In  case  of  human  beings,  Ebsteiu  has  already 
proved  to  the  coutrary.  We  hope  to  be  able  to  throw  additional  light  upon  this 
point  in  the  near  future." 

The  influence  of  alum,  aluminum  hydroxid,  and  aluminum 
phosphate  on  the  digestibility  of  bread,  W.  1).  JiuiELOw  and  C.  C. 
Hamilton  [Jonr.  Amer.  Chem.  Soc,  16  {189i),  No.  .9,  pp.  587-597). — 
Bread  was  made  from  flour  known  to  be  free  from  alum  and  aluminum 
compounds,  and  the  digestibility  of  the  albuminoids  determined  by 
digestion  with  pepsin  solution,  by  Stutzer's  and  jS'iebling's  methods, 
and  by  the  same  methods  modified.  These  different  methods  of  diges- 
tion gave  results  agreeing  quite  closely,  93.26,  93.57,  -93.21,  93.28,  and 
93.21  i)er  cent  of  the  total  albuminoids  in  the  bread  being  digested. 

Bread  was  then  made  to  which  O.S  and  4.28  gm.  of  crystallized  alum, 
0.54  and  2.5  gm.  of  aluminum  hydroxid,  and  0.C4  and  3.2  gm.  of 
aluminum  phosphate,  respectively,  were  added  per  loaf  of  2  lbs.  The 
digestibility  of  the  albuminoids  was  determined  in  these  loaves  by  the 
same  methods  as  enumerated  above.  The  addition  of  alum  or  aluminum 
hydroxid  appears  to  have  diminished  the  digestibility  from  1  to  25 
per  cent,  the  larger  quantity  of  aluminum  hydroxid  having  the  greater 
effect.  When  aluminum  phosphate  was  added  the  digestibility  was 
decreased  about  10  per  cent. 

"It  is  evident  that  the  presence  of  alum  interferes  materially  with  the  gastric 
digestion,  but  tho  aluminum  seems  to  bo  precijtitated  by  the  alkali  of  the  pancreatic 
fluid,  so  that  a  jtortiou  of  the  digestion  which  sliould  be  effected  by  the  former  fer- 
ment is  effected  by  the  latter.  .  .  . 

"The  influence  of  aluminum  hydroxid  on  the  digestibility  of  bread  is  about  the 
same  as  that  of  an  equivalent  amount  of  alum  when  present  in  about  the  ([uantity 
which  is  usually  found  as  a  result  of  the  use  of  alum  baking  powder  which  contains 
no  phos])hatc. 

"The  actionof  alumiumu  i)hos])hatc  is  quite  dift'ereut,  however,  for  notwithstand- 
ing the  supposed  insolubility  of  this  coiupound,  10  to  12  per  cent  of  the  albuuiinoids 
which  are  digestible  in  the  presence  of  alum  or  aluminum  ]iydroxi<l  api)ear  to  be 
insolnble  in  the  jiresenco  of  an  equivalent  amount  of  tho  ])hosphate."' 
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The  digestibility  and  nutritive  value  of  niargarin  as  compared 
■with  pure  butter,  A.  Jolles  (Monat.  Chcm.,  1S9J,  pj).  li7-16o;  ahs. 
in  Chem.  Ccnthl.,  1894,  I,  No.  24,  p.  1088).— From  long  feediug  trials 
"witli  a  dog'  tlie  author  concludes  that  under  like  conditions  pure  inar- 
gariu  has  the  same  digestibility  and  the  same  nutritive  value  as  pure 
cows'  butter. 

Fattening  lambs,  F,  B.  Mfmford  {Micliifian  Sta.  Bul.lor^pp.Si^). — 
An  account  is  given  of  a  n  experiment  with  125  lambs  divided  into  10  lots 
and  fed  from  November  30  to  March  20  on  the  following  average  rations 
per  lamb  daily: 

Lot  1,   1.47  lb&.  com,  1  Ih.  roots,  \A  lbs.  bay. 

Lot  2,  1.64  lbs.  oats,  1  lb.  roots,  L4  lbs.  bay. 

Lot  3,  L47  lbs.  wheat  brau,  1  lb.  roots,  1.45  lbs.  hay. 

Lot  4,  0.80  lb.  corn,  0.80  lb.  oats,  1  lb.  roots,  1.43  lbs.  hay. 

Lot  5,  0.83  lb.  corn,  0.83  lb.  bran,  1  lb.  roots,  1.43  lbs.  hay. 

Lot  6,  0.82  lb.  oats,  0.82  lb.  brau,  1  lb.  roots,  1.44  lbs.  hay. 

Lot  7.  0.55  lb.  corn,  -.55  lb.  oats,  0.55  lb.  bran,  1  lb.  roots,  1.40  lbs.  hay. 

Lot  8,  0.50  lb.  oats,  0.,50  lb.  brau,  5.6  lb.  roots,  1.20  lbs.  hay.' 

Lot  9,  0.50  lb.  oats,  0.50  lb.  brau,  3.4  lbs.  silage,  0.82  lb.  hay. 

Lot  10,  0.84  lb.  coru,  0.84  lb.  oats,  0.84  lbs.  brau,  1.61  lbs.  roots,  0.62  lb.  hay. 

In  the  case  of  lot  10  the  lambs  were  allowed  to  eat  the  hay  and  roots 
whenever  they  chose  instead  of  having  them  fed  regularly.  The  corn 
and  oats  were  fed  whole.  The  hay  used  was  clover  hay  of  excellent 
quality.  The  silage  was  from  corn  well  glazed  at  the  time  of  filling, 
and  was  cut.  The  roots  were  rutabagas,  sliced  before  feeding.  The 
lambs  were  kept  in  roomy  pens  in  a  barn,  and  were  not  permitted  to 
exercise  in  the  open  air.  All  the  lambs  were  sheared  during  the  week 
ending  March  8,  and  they  averaged  6.75  lbs.  of  wool  per  head,  which 
netted  21  cts.  per  pound. 

The  gains  and  the  financial  results,  allowing  5  cts.  per  pound  for  the 
lambs  at  the  beginning  and  at  the  close  of  the  experiment,  were  as  fol- 
lows: 

Summary  of  results  of  feeding  l<imhs. 


Num- 
ber of 
lambs. 

Ration. 

Cost  of 

ration  per 

head 

daily. 

Total 

gain  per 

lot. 

Cost  of 

food  per 

pound  of 

gain. 

Financial  result. 

Lot. 

Cost  of 

lambs 

and  food. 

Receipts 
for  lambs 
and  wool. 

Average 

])rofitper 

Lamb. 

1 

10 
10 
10 
10 
10 
15 
15 
20 
20 
5 

Com 

Cents. 
2.9 
2.27 
1.6C 
2.25 
2.02 
2.01 
2.09 
1.89 
1.54 

2.67 

Pounds. 
443 

379 
242 
436 
358 
541 
581 
589 
586 

130 

Cents. 
5.6 
7.3 
8.1 
G.  1 
6.7 
6.G 
6.4 
7.6 
6.2 

8.6 

$67. 11 
69.42 
61.69 
f.9.  62 
68.07 
99.97 
101.  21 
119.03 
112.  80 

32.71 

$74. 45 
71.45 
61. 10 
74.70 
72. 00 

106. 14 
107.  75 

124. 15 
125.  40 

33.00 

$0.73 

2 

Oats 

.20 

3 

.24 

4 

.51 

5 

.39 

6 

.41 

7 
8 

Corn,  oats,  and  bran 

-.44 

9 

.63 

10 

Coru,  oats,  and  bran,  "self 
fed" 

.06 

In  this  summary  no  account  is  taken  of  the  value  of  the  manure 
jiroduced  or  of  the  labor,  except  that  of  shearing. 
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The  average  giiin  i^cr  week  of  all  tlie  lambs  before  shearing  was  1.9 
lbs.  per  lamb  and  after  shearing  2.8  lbs.  Diagrams  are  given  showing 
the  relation  of  the  gain  in  weight  to  the  temperatnre  and  to  the  protein 
and  the  carbohydrates  of  the  ration,  respectively. 

The  author's  summary  of  the  results  of  the  experiment  is  as  follows: 

"(1)  Lots  receiving  corn  hi  the  grain  ration,  either  in  whole  or  in  part,  produced 
tht  best  gains,  were  aiTt)arentl.y  in  better  finish,  and  in  general  were  fed  at  a  greater 
profit  than  the  lots  receiving  bran  or  oats. 

"(2)  A  grain  ration  of  bran  proved  to  be  ani  nferior  material  for  fattening  lambs. 

"(3)  A  ration  of  corn  and  oats  jiroduced  slightly  better  resnltsthan  either  a  mixture 
of  corn  and  bran,  or  of  corn,  oats,  and  bran. 

"(4)  The  results  of  this  experiment  indicate  that  the  gains  resulting  from  fatten- 
ing lambs  by  means  of  a  'self  feed'  [lot  10]  are  produced  by  a  lai-ger  consumption 
cf  grain  for  1  lb.  of  gain  than  when  fed  at  regular  intervals  in  the  usual  manner, 
and  other  things  being  equal  the  gains  are  less  profitable. 

"(5)  A  mixture  of  fodder  articles  comjiosed  largely  of  a  good  quality  of  silage  ^iroved 
a  cheap  and  successful  ration  for  fattening  lambs. 

"(6)  The  rate  of  gain  was  apparently  increased  by  shearing  during  the  fiitteniug 
period. 

"(7)  In  this  experiment  colder  temperatures  were  quite  generally  accompanied  by 
increased  gains. 

"(8)  The  amount  of  available  protein  in  the  various  rations  was  apparently  a  less 
potent  factor  in  producing  gains  than  the  amount  of  available  carbohydrates. 

"(9)  Small  gains  are  not  necessarily  unprofitable  nor  are  large  gains  a  sure  index 
of  profitable  food  consumption." 

Relative  feeding  values  of  timothy,  alfalfa,  and  wild  hay,  J. 

W.  yAKBGEN  {Vtnh  ^ta.  BuJ.  29^  pp.  15-20). — Brief  mention  is  made 
of  a  trial  with  3  lots  of  steers  fed  timothy,  alfalfa,  and  wild  hay, 
resi)ectively,  for  about  5  weeks.  The  steers  were  coniined  in  stalls  and 
none  of  them  ate  well.  All  lost  weight  except  the  lot  on  alfalfa  hay, 
which  gained  27  lbs. 

In  a  similar  trial  with  sheep  confined  in  small  pens  the  outcome  was 
practically  the  same,  the  lot  on  alfalfa  hay  being  the  only  one  to  make 
any  gain  in  weight. 

The  feeding  value  of  cowpea  hay,  II.  L.  Bennett  and  G.  B. 
IRBY  (Arhmsas  Sta.  Bui.  27,  p.  79). — A  mixture  of  20  lbs.  of  cowpea 
hay  and  13.(5  lbs.  of  cotton  seed  per  1,  000  lbs.  live  weight  was  fed  to  2 
yearling  steers  for  37  days  and  2  three-year-old  steers  for  87  days. 
The  yearlings  weighed  about  475  lbs.  at  the  beginning  of  the  trial  and 
the  three-year-olds  94G  and  870  lbs.,  respectively.  The  yearlings 
gained  2.0  and  3  lbs.  per  day,  respectively,  and  the  three-year-olds  2.92 
and  3.14  lbs. 

Narrow  vs.  wide  nutritive  rations  for  horses,  J.W.Sanborn  ( Utah 
Ma.  Bui.  :i(>,pp.  ;). — This  is  similar  to  an  experiment  reported  in  tlie 
Annual  Keport  of  the  vStation  for  1892  (E.  S.  E.,  5,  p.  77).  The  wide 
ration  consisted  of  corn  and  timothy  hay,  and  the  narrow  ration  of 
oats,  clover  hay,  and  timothy.  The  nutritive  ratio  of  the  former  Avas' 
1:15.2  and  of  the  latter  1:7.8.     These  were  fed  to  2  lots  of  horses 
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(number  not  stated)  from  October  21  to  Janiiar}^  L'l,  the  lots  being 
reversed  December  13.  It  is  not  stated  whether  the  horses  were 
worked.  Lot  1  h)st  on  botli  the  narrow  and  wide  rations,  the  loss 
being  greater  on  the  latter  5  and  lot  2  gained  slightly  on  the  wide  and 
lost  a  similar  amonnt  on  the  narrow  ration.  The  author's  summary  is 
as  follows: 

'•'(1)  Horses  receiviug  corn  iiiul  timotliy  did  as  well  as  horses  fed  on  oats,  clover, 
and  timothy. 

'•(2)  The  experiment  seems  to  show  that  the  valne  of  food  depends  npou  tlie  heat 
units  it  may  furnish  in  combustion. 

"(3)  A  wide  nutritive  ration  up  to  1:15.2  was  equivalent  to  a  nutritive  ration  of 
1:7.«. 

"(4)  A  small  amount  of  protein,  anu)uuting  in  the  above  experiment  to  0.82  lb.  per 
day  per  horse,  was  as  adequate  for  the  horses  as  double  the  amount,  thus  showing 
that  a  very  small  amount  of  protein  per  day  is  sufficient  for  a  working  horse." 

In  the  former  experiment  ''•corn  meal  and  timothy  did  not  sustain 
work  horses  as  well  as  oats,  wheat,  and  clove;  hay,"  aud  "a  ratio  of 
1:14.8  was  not  as  effective  as  one  of  1  :o.5." 

Feeding  experiments  -with  dried-beet  residues  at  Alnarp, 
Sweden  {Tidslcr.  LaniUmlin,  1:")  {1S94),  pp.  l()9-r)U). — Twelve  Ilolstein- 
Friesian  cow^s  of  about  the  same  age  and  size  and  at  about  the  same 
stage  of  lactation  were  separated  into  3  equal  lots.  The  cows,  which 
previous  to  the  experiment  had  been  on  about  the  same  feed,  were  fed 
on  the  following  ration  from  March  1  to  17:  15  kg,  rutabagas,  1,5 
kg,  potatoes,  4  kg,  hay,  2,5  kg,  wheat  bran,  5  kg.  ground  barley  and 
oats  mixed,  0,5  kg,  rape-seed  meal,  0,5  kg,  i)alm-nut  meal,  0,5  kg,  suu- 
tlower-seed  meal,  0.25  kg,  peanut  meal,  and  0,25  kg.  cotton-seed  meal. 

Lot  1  received  this  ration  to  the  close  of  the  exi)eriment  (April  3IJ). 
From  March  17  to  April  30  lot  2  received  2  kg.  dried  beet  chips  in 
place  of  1,25  kg.  wheat  bran,  and  lot  3  received  the  same  quantity  of 
beet  chips  in  the  place  of  2  kg.  of  hay.  The  average  live  weight  of 
the  cows,  as  well  as  the  quantity  and  the  quality  of  the  milk  produced 
during  periods  of  10  days,  are  given. 

It  appears  from  the  results  that  1  kg,  of  dried  beet  chips  gave  fully 
as  good  results  as  the  same  quantity  of  medium  meadow  hay  or  0,G3 
kg.  of  wheat  bran. 

Attention  is  called  to  the  fnct  that  beet  chips  are  very  deficient  in 
fertilizing  ingredients,  containing  only  0,3  part  of  potash,  0,3  part  of 
phosphoric  acid,  1.1  part  of  lime,  and  0,1  jiart  of  soda  per  1,000  lbs, 
of  chips.  Especially  in  case  of  feeding  growing  stock  or  rich  milkers 
demanding  large  quantities  of  mineral  matter  this  fact  must  be  born 
in  mind, — F.  w.  woll. 

Proteids  of  the  wheat  kernel,  T.  B.  Osborne  and  C.  L.  Vooriiees  {Jour.  Amcr. 
Cliem.  Soc.,lG  {1S94),  No.  8,  pp.  5;?i-5J.v).— Reprinted  from  report  of  Connecticut  State 
Station  for  1893  (E.  S.  R.,  5,  p.  1079). 

Crystalline  magmas  in  honey,  F.  G.  Wiech.^iann  {Smjar  Cam;  1SH4,  pp.  408- 
410). — A  study  of  chemical  composition. 
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Ensiling  meadow  grass  and  clover,  A.  Apenas  ( .Vor-v/.-  LcaxlnKinfihhtiJ,  13  {1S94), 
pp.  .J>:i>-J62). 

Recent  experience  in  ensiling  grasses  in  Norw^ay,  A.  Scnduv  (Tidskr.  norslce 
Landhr.,  1  {LS04),pp.  i:)S-U7). 

Remarks  on  the  heating  and  spontaneous  combustion  of  hay,  Berth ei,ot 
(/;«/.  Soc.  Chim.   Purh,  11-12  (1S04),  No.  !■'>,  pp.  S10-S13). 

The  effect  of  heat  upon  the  digestibility  of  gluten,  Ellen  H.  Richards  and 
Elizabeth  Mason  (Tech.  Qmirt.,  1S94,  Apr., pp.  .63-65). — The  results  of  experiments 
with  acid  i^epsin  solution  ou  commercial  gluten  tended  to  confirm  Stutzer's  state- 
ment that  heat  lessens  the  digestibility  of  vegetable  albuminoids. 

The  energy  developed  by  the  combustion  of  albuminoids  in  the  body,  C. 
Matk;nox  (/)/(/.  Soc.  Chim.  Paris,  11-13  {1894),  pp.  56S-571). 

Digestion  -without  digestive  ferments,  A.  Dastre  {Jour,  rhurm.  ct  Chim.,  SO 
{1S94),  mr.  J,  .Y'..   4,  pp.  167,  IGS). 

The  effect  of  the  hairy  coat  of  animals  on  the  production  and  radiation  of  heat, 
M.  RnsNKR  {Arch.  IliJd.,  20,  Xo.  4,  pp.  365-2,71). — At  temperatures  of  20  and  25^  C. 
animals  shorn  of  their  fleeces  produced  considerably  more  heat  than  under  normal 
conditions.  The  boat  production  was  not  normal  under  30^  C,  so  that  the  coat  was 
considered  equivalent  to  about  10-  C. 

Practical  experience  in  Germany  in  feeding  corn  (maize)  to  horses,  Kloepfer 
{Deut.  landw.  Presse,  21  {1894),  Xo.  60,  pp.  582,583). — Theexperience  is  given  of  26 
horse-railway  companies  in  feeding  corn  as  a  partial  substitute  for  oats.  The  com 
was  cracked  in  a  majority  of  cases,  and  in  many  cases  soaked  in  water  before  feeding. 
The  experience  of  22  companies  was  very  favorable  to  the  corn.  It  is  suggested  that 
the  less  favorable  results  iu  the  four  other  cases  may  have  been  due  to  the  method 
of  feeding.  Tbe  author  believes  that  for  horses  fully  three  fourths  of  the  oats  juay 
be  replaced  by  corn,  and  recommends  that  the  corn  and  oats  be  fed  separately,  the 
corn  being  soaked  in  salt  water  for  24  hours  before  feeding.  American  "mixed" 
corn  is  preferred  to  that  grown  on  the  Danube  or  La  Platte  or  in  Russia. 

Yield  of  a  Norwegian  dairy  herd,  li.  O.  .Jolberg  {Xorsk  Landmmuhhhid  13  {1894), 
pp.  S2,  <S'.>).— Tlie  record  is  given  for  a  herd  of  cows  for  10  years,  the  number  of  cows 
in  the  herd  varying  during  the  time  between  14  and  22.  During  this  time  the  aver- 
age annual  yield  of  milk  per  cow  ranged  from  1,597  to  2,470  kg.,  and  the  yield  of 
milk  per  kilogram  of  live  weight  4.33  to  6.6  kg.  The  individual  record  for  18  cows  in 
1893  showed  the  total  milk  yield  to  vary  from  1,912  to  3,726  kg.,  and  the  yield  of 
milk  per  kilogram  of  live  weight  from  4.4  to  7.3  kg. 

The  daily  ration  for  the  whole  herd  during  1893  was  419  lbs.  hay,  176  lbs.  oat 
straw,  88  lbs.  dried  brewers'  grains,  and  35  lbs.  rape-seed  cake.  Calculated  per  1,000 
lbs.  live  weight  the  ration  contained  24.10  lbs.  of  organic  matter,  2.04  lbs.  of  digest- 
ible protein,  10.87  lbs.  of  digestible  carbohydrates,  and  0.43  lb.  of  digestible  fat; 
nutritive  ratio,  1 :6.2.  As  this  feed  did  not  produce  an  entirely  satisfactoiy  flow  of 
milk.  22  lbs.  of  rye  shorts  was  added  during  the  middle  of  November. — F.  w.  avoll. 

A  .study  of  the  "Wahima  (Watussi)  cattle  of  Central  Africa,  L.  Adametz  {Jour. 
Landw.,  42,  Xo.  2,  pp.  137-15(1). 

Hog-raising  in  Denmark,  F.  Hornkmann  {Tidskr.  itorskc  Lnudhr..  1  {1894),  pp. 
186-189). 

The  external  conformation  of  the  horse,  E.  A.  A.  Grange  {Michigan  Sta.  Bui.  110, 
pp.  67-98,  pis.  ,7).— A  popular  article  embodying  the  results  of  personal  observation 
and  of  extensive  correspondence  with  horsemen.  The  qualities  desired  in  the  form 
or  character  of  the  ears,  poll,  forehead,  face,  nostrils,  muzzle,  mouth,  cheek,  eye, 
intermaxillary  space,  neck,  withers,  back,  croup,  dock,  chest,  abdomen,  skin,  legs, 
feet,  color,  action,  and  gait  are  discussed.  Scales  of  points  are  given  for  coach, 
thoroughbred,  and  trotting  stallions,  mares,  or  geldings;  also  a  record  of  measure- 
ments made  on  50  stallions,  mares,  and  geldings  at  the  Columbian  Exposition  and 
at  the  Michigan  State  Fair. 
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Live  stock  and  poultry  at  the  Loxiisiana  State  Station  (Louisiana  Stas.  Bui. 
SS,  2d  -SI'):,  pp.  075,  076). — Brief  notes  ou  the  station  herd,  a  iKJCord  of  eggs  laid  ])y  9 
breeds  of  chickens,  each  represented  by  1  to  3  laying  hens,  and  results  of  weighing 
chickens  of  the  same  breeds.  The  chickens  ^yete  3  nion.ths  old.  Light  Brahma 
gave  the  heaviest  cockei'els,  followed  by  Laced  Wyandotte;  Langshau  the  heaviest 
pullets,  followed  by  Light  Brahma. 
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Additional  investigations  concerning  infectious  swine  diseases, 

T.  Smith  and  V.  A,  Moore  {U.  S.  JJcpf.  Ar/r.,  Bureau  of  Animal 
Industrij  Bui.  (J,  x^P-  117). — The  subjects  treated  are  the  followiug:  The 
hog-cholera  group  of  bacteria;  experimeuts  on  tlie  production  of 
immunity  in  rabbits  and  guinea  pigs  with  reference  to  hog-cholera  and 
swine-plague  bacteria;  the  variability  of  infectious  diseases  as  illustrated 
by  hog  cholera  and  swine  i)lague;  the  eflect  on  the  virulence  of  the 
bacillus  of  hog  cholera  oi  passing  the  microorganism  through  a  series 
of  rabbits;  the  disposal  of  hog  cholera  and  swine-plague  bacteria 
injected  in  small  numbers  into  the  subcutaneous  tissue  of  pigs;  and  the 
practical  bearings  of  the  above  investigations. 
The  authors'  summary  on  the  subject  of  immunity  is  as  follows: 

"(1)  It  is  possible  to  produce  immunity  toward  hog-cholera  and  swine-plaguc  bac- 
teria in  the  very  susceptible  rabbit  and  the  less  susceptible  guinea  pig.  In  the 
rabbit  the  only  promising  method  of  immunization  toward  hog  cholera  is  the  use  of 
gradually  augmented  doses  of  attenuated  cultures. 

'•(2)  Immunization  toward  swine-plague  bacteria  is  produced  artiticially  with 
much  greater  ease  than  toward  hog-cholera  bacteria. 

"(3)  The  blood  serum  of  animals  protected  against  hog  cholera  and  swine  plague 
is  almost  as  efficacious  in  producing  immunity  soon  after  treatment  as  the  bacteria 
products  obtained  from  cultures. 

"(4)  Dirt'erent  degrees  of  immunity  in  both  hog  cholera  and  swine  plague  lead  to 
different  forms  of  the  inoculation  disease.  The  greater  the  immunity  short  of  com- 
jdete  protection  the  more  prolonged  and  chronic  the  disease,  induced  subsequentlj" 
by  inoculation. 

"(5)  Pathogenic  bacteria  may  remain  in  the  organs  of  inoculated  animals  some 
time  after  apparently  full  recovery.  Their  i^resence  may  or  may  not  be  associated 
with  lesions  recognizable  bj'  the  naked  eye. 

"(6)  The  toxicity  of  sterilized  cultures  appears  to  be  directly  proportional  to  the 
number  of  bacteria  in  the  injected  fluid. 

"(7)  The  results  of  Selander  and  Metchnikotf  in  the  immunization  of  small  animals 
were  obtained  with  swine-plague  and  not  with  hog-cholera  bacilli." 

The  following  conclusions  were  reached  relative  to'the  disposal  of  hog- 
cholera  and  swine-plague  bacteria  injected  into  the  subcutaneous  tissue 
of  pigs: 

"(1)  Both  hog-cholera  and  swine-plague  bacteria  will  remain  alive  in  the  sub- 
cutaneous tissue  for  several  days  after  their  injection. 

"(2)  The  hog-cholera  bacteria  are  taken  up  from  the  point  of  injection  and  dis- 
tributed, to  a  certain  extent,  through  the  body.  They  are  harbored  for  a  limited 
period  of  time  in  certain  lymphatic  glands,  where  they  may  be  detected.  They  are 
not  found  m  the  other  organs  of  the  body." 
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"(3)  The  s\vine-pl;i<j;ne  bacteria  arc  not  found  beyond  the  tissues  immediately  sur- 
roundinji'  the  point  o|i their  injection. 

"(4)  Subcutaneous  injection  of  small  doses  of  either  hog-cholera  or  swine-plague 
bacteria  of  ordinary  virulence  have  little,  if  any,  pathogenic  eitect." 

Kelative  to  the  practical  bearings  of  these  investigations  tlie  follow- 
ing statements  are  made: 

"Our  observations  on  hog  cholera  lead  me  to  believe  that  even  if  a  fairly  successful 
and  cheap  method  of  vaccination  against  hog  cholera  could  bo  devised  the  result 
would  be  that  a  number  of  animals  would  contract  a  chronic  type  of  the  disease 
after  infection,  and  these  would  have  all  the  objectionable  features  of  worthless 
auimals  scattering  infection  about  for  mouths.  .  .   . 

"When  epizootics  of  either  disease  [hog  cholera  or  swine  j)lague]  appear  among 
swine  they  are  due  largely  to  aggravating  circumstances,  and  the  removal  of  these 
is  the  key  to  the  prevention  of  swine  diseases.  .  .  . 

"More  attention  should  be  paid  to  the  effect  of  food,  both  in  predisposing  to  hog 
cholera  and  swine  plague  and  in  producing  diseases  of  the  digestive  organs  which 
simulate  hog  cholera,  but  which  are  probably  quite  easily  prevented.  A  thorough 
study  should  also  be  made  of  lung  worms  and  ascarides.  If  these  difficulties  can  be 
removed  or  mitigated,  and  if  the  diseases  due  directly  to  impi-oper  feeding  be  elimi- 
nated by  more  careful  attention  to  fundamental  principles,  it  is  more  than  probable 
that  the  infectious  swiue  diseases  Avill  largely  disappear.  This  prediction  is  based 
on  the  fact,  esperinien tally  determined,  that  swine  naturally  possess  more  or  less 
immunity  toward  both  hog-cholera  and  swine-plague  bacteria,  and  that  with  vigorous 
digestion  and  sound  lungs  they  may  be  able  to  resist  the  infection  which  can  reach 
them  in  decently  kept  surroundings." 

On  the  disappearance  of  the  anthrax  bacillus  after  death,  J. 

McFadyean  {Jour.  Boy.  AgL  Soc.  Eiu/land,  ser.  3,  5  {1894),  No.  18,  pp. 
260-269). — The  author's  conclusions  are  drawn  from  inoculation  experi- 
ments with  rabbits  and  sheep  and  from  observations  made  in  the 
laboratory  during  the  present  year.  The  aerobic  anthrax  bacillus 
degenerates  and  dies  as  soon  as  the  supply  of  oxygen  is  cut  off  by  the 
death  of  the  animal.  Immediately  normal  putrefactive  bacteria  invade 
the  carcass.  One  of  these  anaerobic  putrefactive  germs  is  the  so-called 
malignant  (edema  bacillus,  which  in  size  and  shape  so  far  resembles 
the  anthrax  bacillus  as  to  be  easily  mistaken  for  it. 

Within  24  hours  after  the  death  of  an  animal  from  anthrax  the  car- 
cass, if  left  unopened,  sometimes  contains  not  a  single  anthrax  bacillus 
in  the  organs  of  the  chest  or  abdomen.  However,  in  the  blood  of  the 
ears  or  the  feet  the  bacillus  may  be  recognized  on  the  third  day  after 
death.  Hence  it  is  recommended  that  for  a  suspected  case  of  anthrax 
a  complete  post-mortem  examination  should  not  be  conducted,  but  that 
a  piece  of  the  ear  be  cut  off  and  the  blood  from  its  veins  submitted  to 
microscopic  examination. 

The  author  considers  that  the  danger  of  soil  contamination  is  greater 
from  the  bleeding  resulting  from  a  post-mortem  examination  than 
from  the  liberation  of  the  bacilli  from  buried  carcasses  that  have  not 
been  opened.  Wlien  the  possibility  of  spore  formation  on  the  part  of 
the  anthrax  bacilli  is  prevented  by  the  exclusion  of  air  and  by  the 
maintenance  of  the  temperature  below  70°  F.,  both  of  which  conditions 
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are  brought  about  by  burial  e^'e^  at  a  moderate  depth,  complete  putre- 
laction  occurs  and  tlie  carcass  nuiy  be  considered  as  innocuous. 

Thread  ■ro-orm  (Trichina  spiralis),  F.  V.  Williamson  (North  Carolina  Sta.  Bui. 
99,  pp.  175-179,  fujs.  '>). — Life  history  aud  methods  of  propagatiou  of  the  worm,  and 
treatment  to  cure  or  to  prevent  triehiuosis. 

Report  of  the  veterinarian,  8.  B.  Si'aplks  (Loinsiana  Stas.  Bui.  28,  2d  scr.,  pp. 
D77-f'Sl). — Notes  on  the  work  of  the  station,  on  glanders,  and  on  the  treatment  of 
tistiila  and  of  impaction  of  the  stomach. 

The  prevalence  of  anthrax  in  Great  Britain,  G.  T.  BiiowN  (Jour.  Eon.  -^0^-  '^<><^- 
E)i(/latul  .Sir.  J,  r,  (1804),  Xo.  18,  pp.  2i]'>-271). 

The  occurrence,  diagnosis,  and  preventive  and  remedial  treatment  of  tuber- 
culosis in  animals,  II,  III,  and  IV,  G.  .ScnxEiDE.MiJUL  {liildint/s  landw.  Zig.,  43{1S04), 
Xo.  14,  pp.  44S-454;  Xo.  lo,  pp.  461-466;  Xo.  17,  pp.  5^5-55,.').— Popular. 

Contribution  to  the  study  of  trichina,  Cerfontaine  (Arch.  Biol.  13,  No.  1,  p. 
125;  ahs.  in  Cmthl.  Bali.  u.  Par.,  16  (1894),  7,  pp.  311,  312). 

Milk  fever,  O.  Tiiesex  ( rfV/s/n-.  uorsl^e  Landbr.,  1  (1804),  pp.  170-186). 

The  Bhakha  plant  (Indigofera  cordifolia)  and  its  effects  on  cattle,  J.  Ixdraji 
(Jour.  Bombay  Xat.  Hist.  Soc,  8  (1894),  Xo.  3,  pp.  4i/-ii7).— Description  of  plant 
and  notes  on  cases  of  diarrhea  in  ruminants  sup})osed  to  be  caused  by  it. 

A  disease  cf  ring  doves,  E.  Leclainche  (Ann.  Inst.  Pasteur,  8  (1894),  Xo.  7, pp. 
490-404). — Inoculation  experiments  with  bacteria  found  in  diseased  ring  doves. 

Some  biological  variations  of  Pneumobacillus  liquefaciens  bovis,  S.  Arloixg 
(Compt.  Pund.,  110  (1804),  Xo.  3,  pp.  208-210).— k.  discussion  of  2  varieties  of  this 
organism. 
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Test  of  cream  separators,  H.  H.  Wing  {]S!eic  York  Cornell  Sta. 
Bui.  66, 2^P'  161-174,  pi.  1). — In  connection  with  the  dairy  school,  tests 
were  made  of  the  following  separators:  Sharpies  Standard  Kussiau, 
Victoria,  I)e  Laval  Alpha  Xo.  1,  De  Laval  Alpha  Baby  No.  3,  Columbia 
No.  1,  Butter  Accumulator,  and  United  States  Extractor- Separator  No. 
3.  The  working  of  tlie  Sharpies  Imperial  Eussian  Separator  was  also 
observed  at  a  factory  where  it  was  in  operation.  The  capacity  of  the 
separator  was  observed  in  each  case,  and  the  percentage  of  fat  in  the  skim 
milk  was  determined  gravimetrically.  All  the  runs  were  short,  espe- 
cially for  the  machines  of  larger  capacity,  which  made  it  difficult  to 
accurately  estimate  the  capacity  of  the  machines.  In  addition  to  tests 
of  the  efficiency  of  the  separators,  determinations  were  made  by  the 
mechanical  department  of  the  university  of  the  power  required  for  run- 
ning the  different  separators.     A  summary  of  the  results,  showing  the 
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iiuiiiber  of  runs,  the  capacity,  the  i)erceiitage  of  fat  in  tlic  skim  milk, 
and  the  power  required  i«  given  in  the  following-  table: 

Summanj  of  tests  of  nvparators. 


1 

Estimat- 

1 

Sepa-          Sepa- 

ert lioise 

Nnni- 1  Fat  con- 

Rated 

rated  per  rated  per 

Horse 

power  re- 

Kind of  separator. 

ber  of 

tent  skim 

capacity 

hour  in 

hour  in 

power  re- 

quired to 

runs. 

milk. 

per  hour. 

efficiency 
test. 

power 
test. 

quired. 

sejiarate 
1,OOU  lljs. 
per  hour. 

' 

'  Per  cent. 

Pmmds. 

Voundx. 

Potindg. 

Sharple.s  Standard  Rtis^ian 

20  i          0.29 

1,200 

1,112 

1,287 

4.00 

3.13 

Sharpies  Imperial  Russian 

Yii'toria  (75  pal.) 

5  1          0.20 

2,000 

1,900 

12  I          0.19 

625 

737 

702 

1.95 

2.78 

14  1          0. 10 

2,000 

1,471 

17  !          0.17 

17  i          0. 13 

9  i          0.1.S 

600 
300 
600 

571 
318 
416 

582 
3.i3 

240 

0.15 
1.12 
1.12 

0.26 

3.17 

2.69 

United   States   Extractor-Sepa- 

10 

0.12 

600 

658 

582 

0.44 

0.76 

'  Run  as  separator. 


"  [Sharpies  Staudard  Russian  separator]  is  extreme-ly  simple  and  easily  run. 
Taking  care  that  the  boiler  pressure  was  always  20  to  40  Ihs.  above  the  required 
pressure  upon  the  turbine  we  found  that  the  speed  of  the  bowl  was  very  uniform. 
Xo  difficulty  Avas  had  in  gettina;  cream  of  any  desired  thickness,  and  the  cream  came 
from  the  machine  smoothly  and  uniformly  and  several  degrees  cooler  than  the  milk 
entered. 

"  On  scarcelj'  any  occasion  was  [the  De  I. aval  Alpha  separator]  run  to  its  full  capac- 
ity. Tins  was  not  due  to  inability  to  get  the  milk  through  the  machine,  but  largely 
to  the  shortness  of  the  runs.  .  .  .  On  the  occasion  where  1,800  to  1,900  lbs.  of  milk 
were  run  through,  there  was  no  more  fat  in  the  skim  milk  than  when  a  less  amount 
was  run.  In  the  four  highest  runs  the  average  amount  of  milk  separated  per  hour 
was  1,800  lbs.  with  0.11  per  cent  of  fat  in  the  skimmilk.  In  the  four  smallest  runs  the 
amount  of  milk  separated  per  hour  was  1,150  lbs.,  with  also,  0.11  per  cent  of  fat  in 
the  skim  milk.  .  .  .  The  character  of  the  cream  as  to  density  and  consistency  was 
also  all  that  could  be  desired. 

"[De  Laval  15aby  Xo.  .3],  so  far  as  condition  of  cream  and  other  details  of  operation 
were  concerned,  was  peri'ectly  satisfactory.  .  .  . 

"The  peculiarity  of  [the  Columbian]  is  that  the  bowl  is  made  of  aluminum  and  is 
much  lighter  than  other  bowls  of  the  same  capacity.  It  delivered  the  cream  in  very 
good  condition  and  at  a  temperature  loAver  by  several  degrees  than  the  milk  entered, 
but  it  Avasnot  found  possible  to  get  cream  of  a  greater  fat  content  than  18  per  cent 
without  materially  increasing  the  percentage  of  fat  in  the  skim  milk.  Wo  are 
informed  by  the  mamtfacturers  that  this  difficulty  has  been  obA'iated  in  the  machines 
now  made,  but  we  haA-e  not  yet  had  an  opportunity  to  make  a  test.  .  .  . 

"[The  butter  accumulator]  worked  iierfectly  satisfactorily  as  a  separator  in  all 
respects,  except  that  a  A'ery  heavy  cream  could  not  be  obtained  without  cutting  down 
the  capacity.  [The  fat  content  of  the  cream  ranged  from  11  to  22  per  cent.]  .  .  . 
In  the  case  of  the  other  machines  .  .  .  the  fiit  in  the  cream  ran  uniformly  between  25 
jier  cent  and  30  per  cent. 

""We  have  also  used  the  accumulator  as  a  butter  machine  [but]  we  have  not  been 
able  to  obtain  uniformly  so  good  results  in  texture  of  butter,  mainly,  we  think 
because  of  the  extremely  delicate  adjustment  of  the  inflow  that  is  necessary.  .  .  . 

"The  operation  of  the  extractor-separator  Avas  thoroughly  satisfactory  in  all 
respects  so  far  as  mechanical  operation  and  condition  of  cream  were  concerned.  .  .  . 

"  [In  regard  to  the  amount  of  power  required]  the  above  results  shoAV  a  somewhat 
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surprising  variation  in  the  mechanical  efficiencies  of  the  separators  tested.  The 
power  required  to  drive  two  of  the  machines  [the  Baby  and  Victoria  separators]  of 
not  very  different  capacities,  is  seen  to  be  0.15  and  1.95  horsepower,  respectively,  a 
variation  large  enough  to  arouse  a  suspicion  as  to  the  accuracy  of  the  results,  were 
it  not  that  the  other  tests  show  a  gradation  in  power  required  between  these  two 
values. 

"The  friction  of  the  machine  is  seen  to  absorb  in  each  case  the  major  portion  of  the 
power  expended,  while  the  actual  work  in  separating  the  milk  ajDpears  to  be  roughly 
projiortional  to  the  weight  separated.  The  work  done  in  separating  is  about  0.07 
horse  power  per  1,000  lbs.  per  hour. 

"A  noteworthy  conclusion  to  he  drawn  from  the  test  is,  that  the  geared  form  of 
separator  is  much  more  efficient  than  the  belted  form.  This  may  be  due  in  part  to 
slipping  of  the  belts  at  the  high  speed  used.  Much  work  is  also  absorbed  in  bending 
the  belt  as  it  passes  around  the  small  pulleys. 

''It  may  also  be  noted  that  the  two  machines  in  which  rope  belts  were  used  were 
considerably  more  efficient  than  the  one  in  which  a  leather  belt  was  employed 
between  the  intermediate  and  the  machine." 

The  Babcock  test  as  a  basis  for  payment  in  cream-gathering 
creameries,  A.  L.  Winton  and  A.  W.  Ogden  {Connecticut  State  Sta. 
Bui.  110,  pp.  .24,  Jig.  l,pl.  1). — This  is  an  account  of  tests  of  the  present 
method  of  payiug  for  cream  in  cream-gathering  creameries  by  the  space 
as  compared  Avith  paying  for  it  on  the  basis  of  its  composition  as  shown 
by  the  Babcock  test.  The  practice  of  patrons  of  these  creameriesis  to  set 
their  milk  in  deep,  submerged  cans  which  are  skimmed  by  the  cream- 
gatherer,  who  reads  off  the  number  of  spaces  of  cream  on  the  cans  before 
skimming.  Payment  is  made  by  the  sj)ace  without  regard  to  composi- 
tion. Tlie  cream  furnished  by  each  of  the  patrons  of  4  cream-gather- 
ing creameries  was  sampled  and  tested  and  a  record  made  of  the 
number  of  spaces  furnished.  From  these  data  and  the  ruling  price  for 
cream  per  space,  the  calculations  were  made  of  the  value,  according  to 
test  and  according  to  the  old  method,  of  the  cream  furnished  by  each 
patron.  The  unfairness  of  the  old  system  was  shown  by  the  fact  that- 
the  cream  collected  contained  all  the  way  from  7.25  to  24.5  per  cent  of 
fat;  and  that  from  4.72  to  11.72  spaces  of  cream  were  required  to  make 
1  lb.  of  butter. 

"Even  when  the  directions  of  the  makers  of  the  apparatus  and  of  the  creamery 
manager  are  closely  followed  the  cream  raised  from  the  milk  of  one  and  the  same 
herd,  which  is  fed,  handled,  and  milked  as  uniformly  as  possible,  will  yet  show  mod- 
erate differences  in  the  quantitj'  of  butter-fat  present  per  space  from  day  to  day. 

"The  time  which  elapses  from  the  setting  to  the  skimming  of  the  milk  has  consid- 
erable effect  on  the  number  of  spaces  gathered.  For  a  certain  tims  after  setting, 
the  depth  of  the  cream  layer  aud  the  number  of  spaces  increase;  then  follows  a 
period  during  wliich  the  number  of  spaces  slowly  decrease,  on  account  of  the 
coalescence  of  the  fat  particles,  but  the  per  cent  of  butter-fat  and  with  it  the  value 
of  the  cream  for  butter-making  is  nevertheless  all  the  while  increasing. 

"  But  when  the  prescribed  method  of  setting  is  not  closely  followed  by  a  part  of  the 
patrons  differences  in  the  quality  of  the  space  become  so  large  as  to  work  great 
injustice  to  other  patrons  and  generally  to  those  who  are  jiroduciug  the  most  aud 
the  best  cream." 

The  station  has  worked  out  a  system  for  paying  for  the  cream  by  tbe 
Babcock  test,  which  has  been  adopted  by  a  creamery  in  this  State. 
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This  system  and  the  metliod  of  sampling  aud  testing  the  cream  are 
fully  described  and  ilhistrated.  It  is  in  brief  as  follows:  The  cream 
skimmed  by  each  patron  is  weighed  by  the  cream-gatherer,  \^  ho  also 
takes  a  sample,  by  means  of  a  sampling  tube,  accurately  representiug 
the  entire  cream  botli  as  to  its  quantity  and  its  quality.  A  composite 
sample  is  made  of  each  patron's  cream  gathered  from  day  today,  which 
is  kept  from  curdling  by  adding  bichromate  of  potash,  and  is  finally 
tested  by  the  Babcock  method. 

From  the  total  weight  of  cream  gathered  aud  the  percent  of  fat  luit 
the  actual  weight  of  butter-fat  furnished  by  each  patrou  is  determined 
and  ])laced  to  his  credit.     Spaces  are  not  taken  into  account. 

Alkaline  tablets  for  testing  the  acidity  of  cream,  E.  H.  Fak- 
RINGTON  [Ullnuis  Sta.  Bid.  3o,  pp.  399, 100). — This  refers  to  a  matter  of 
detail  in  testing  the  acidity  of  cream  by  means  of  alkaline  tablets,  as 
described  iu  Bulletin  ;>2  of  the  station  (E.  S,  R.,  6,  p.  83).  It  is  sug- 
gested that  5  tablets  be  dissolved  iu  water  in  a  50  cc.  graduated  cyl- 
inder, and  the  solution  added  to  25  cc.  of  cream  uutil  there  is  a  perma- 
ueut  pinkish  color.  The  quantity  required  indicates  the  acidity  of  the 
cream.  The  tablets  are  composed  of  definite  quantities  of  sodium  car- 
bonate and  phenolphthalein. 

Experiments  in  churning  cream  Tvith  the  addition  of  hydro- 
chloric acid,  HiTTCHER  {Milch.  Zty.,  23  {1891),  No.  27,  pp.  125-127). — 
Meution  was  recently  made  (E.  S.  R.,  6,  p.  167)  of  a  method  patented 
in  Germany  of  souring  cream  by  the  addition  of  hydrochloric  acid, 
instead  of  allowing  it  to  ripeu  by  fermentation.  To  test  the  value  of 
the  method,  26  trials  were  made,  at  the  suggestion  of  Dr.  Fleischmann, 
between  IMarch  21  and  May  26.  The  fresh  separator  cream  was  cooled 
and  run  directly  into  a  vat,  where  it  was  mixed  with  hydrochloric  acid 
until  it  had  the  desired  acidity  (to  the  taste).  The  amount  added  was 
regulated  wholly  by  the  acid  taste,  but,  on  an  average,  5.5  cc.  of  acid 
(containing  27.6  per  cent  HCl)  was  added  per  liter  of  cream.  After 
thorough  stirring,  the  cream  was  churned  without  delay.  As  the  cream 
as  it  came  from  the  separator  had  a  temperature  of  GO  to  70°  0.,  and 
was  consequently  pasteurized,  trials  were  made  with  other  cream  not 
pasteurized,  and  3  trials  were  made  with  cream  which  was  24  hours 
old.    About  300  lbs.  of  cream  was  taken  for  each  trial. 

The  time  required  for  churning  depended  largely  on  the  speed,  but 
averaged  about  26  minutes,  at  a  temperature  of  about  50  to  60°  G. 
More  time  was  required  for  the  cream  24  hours  old  than  for  that  fresh. 
There  was  no  difference  between  pasteurized  and  uonpasteurized  cream. 
The  percentage  of  fat  iu  the  buttermilk  varied  from  0.23  to  0.72  and 
averaged  0.51  per  cent.  From  96.18  to  99.21  per  cent  of  the  fat  in  the 
cream  was  recovered  in  the  butter,  with  an  average  for  all  the  trials  of 
98.07  per  cent.  The  butter  worked  once  averaged  13.85  per  cent  of  water, 
aud  worked  twice  and  salted  11,87  per  cent.  In  20  cases  out  of  the  26 
trials  the  butter  as  it  was  taken  froin  tlje  churn  was  in  normal  condition, 
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and  in  tbe  remaining  cases  it  was  oily  or  very  finely  granulated.  Deter- 
mination of  casein  in  G  samples  of  butter  showed  from  0.62  to  0.67  per 
cent,  which  is  not  considered  higher  than  that  in  ordinary  butter. 

In  taste  the  butter  could  hardly  be  told  from  other  butter  by  experts, 
although  some  remarked  the  lack  of  the  aroma  characteristic  of  sour- 
cream  butter.     Its  keeping  qualities  can  not  be  pronounced  upon  yet. 

The  buttermilk  had  a  sour  taste  and  was  easily  distinguished  from 
ordinary  buttermilk.     As  a  rule,  it  was  not  as  well  liked. 

The  method  is  believed  by  the  author  to  possess  certain  advantages 
and  to  be  worthy  of  trial.  It  has  been  adopted  at  the  creamery  where 
the- above  tests  were  made. 

The  artificial  souring  of  cream,  H.  Hoft  [Milch  Ztf/.,  28  {189i), 
No.  29,  lip.  464,  405). — This  article,  like  the  i)receding,  deals  with  the 
use  of  hydrochloric  acid  for  souring  cream.  The  trials  were  made  in 
much  the  same  way,  except  that  the  acid  was  added  until  the  cream 
had  an  acidity  of  70°  (Thorner).  No  data  are  given  as  to  the  losses  in 
churning.  The  taste  and  general  qualities  of  the  butter  were  not 
affected  by  the  use  of  the  acid,  but  the  taste  of  the  buttermilk  was 
injured.  This  was  corrected  in  a  measure  by  adding  carbonate  of  soda 
(100  gm,  to  100  liters  of  buttermilk)  and  some  skim  milk. 

It  is  cautioned  that  only  pure  acid  should  be  used,  as  crude  hydro- 
chloric acid  contains  arsenic.  Nothing  is  said  of  the  keeping  quali- 
ties of  the  butter. 

Effect  of  milk  on  cholera  bacilli,  W.  Hesse  {Ztschr.  Hyg.,  17 
{W94),  }).  2oS;  abs.  in  Chem.  Zttj.,  IS  [1894),  No.  52,  Repert.,p.  163). — A 
long  series  of  experiments  leads  the  author  to  state  that  fresh,  uncooked 
cows'  milk  is  not  a  medium  for  the  growth  of  cholera  germs,  as  when 
introduced  into  it  they  die  in  about  12  hours  at  room  temperature, 
and  in  about  6  to  8  hours  in  the  breeding  oven.  He  believes  this  is 
not  due  to  an  acidity  of  the  milk  or  to  the  presence  of  other  germs. 
Milk  which  was  subjected  to  the  action  of  live  steam  for  3  hours  or 
more  was  also  not  a  good  medium  for  cholera,  but  that  treated  for  a 
short  time  was  found  to  be. 

Concerning  the  behavior  of  cholera  germs  in  milk,  H.  Weigmann 
{Milch  Zt(/.,  23  {1894),  No.  31,  pp.  491-493).— The  author  discusses  this 
question  in  the  light  of  the  data  at  hand,  including  Hesse's  studies 
mentioned  above,  and  some  additional  experiments  of  his  own.  His 
experience  confirms  that  of  Hesse  that  raw  milk  is  not  a  good  nutritive 
medium  for  the  growth  of  cholera  bacilli,  and  he  finds  that  the  length  of 
time  they  are  able  to  live  in  it  depends  upon  the  numbers  in  which  they 
are  present.  He  still  believes  fliat  there  is  danger  from  cholera  infection 
through  milk,  although  he  regards  the  danger  as  m,uch  less  than  was 
formerly  believed  to  exist. 

A  study  of  organisms  found  in  sterilized  milk  (/?.  Soc.  Ital.  Igien.,  16  (lS94), 
^''o.  1;  abs.  in  Staz.  Sper.  Agr.  Ital.,  26  {1894),  No.  5,  pp.  545-547). 
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The  relation  of  the  color  of  milk  to  its  fat  content,  N.  .Trnsex  (Malkerei 
Tidendc,  7  (AsW);  Xord.  Mcjeri  Tidn.,9  {lSTi4),p.284). 

Exhaustiveness  of  churning  cream,  E.  H.  Farrington  {Amer.  Ayr.,  1894,  Aug., 
p.  426). — Suggestions  iis  to  the  temperature  to  be  maintained  in  order  to  get  best 
results  in  churning  different  kinds  of  cream.  It  is  claimed  "that  within  certain 
limits  the  thickness  of  the  cream  and  the  temperature  at  which  it  is  churned  have 
more  influence  on  the  exhaustiveness  of  churning  than  does  the  acidity  or  sourness 
of  Ihc  cream."' 

Milk  testing  and  payment  for  milk  by  results,  C.  C.  Lance  (2IeIboun>e:  TUhcr- 
lei(jh  .f-  Ikunir,  L'd  cd.;  noticed  hi  Chcin.  Xew.s,  70  {1894),  No.  1809,  p.  47). 

Some  recent  methods  and  apparatus  for  the  examination  of  the  fat  content 
of  milk  by  means  of  centrifugal  force,  J.  Sebelien"  (Norsk  Landmandshhid,  13 
{1894),  pp.  219-123). 

Babcock's  milk  test,  F.  H.  Werenskiold  {Norsk  Latidmandshlad,  13  {1894), pp.  263, 

264). 

Certified  tests  of  dairy  cows,  G.  E.  Morrow  {Illinois  Sfa.  Bid.  33,  p.  400).— The 
station  offers  to  supervise  tests  of  dairy  herds  in  the  State  under  certain  conditions, 
which  are  stated. 

Preservation  of  milk  for  purposes  of  analysis,  M.  KtJHN  {Molk.  Ztg.,  8  {1894), 
No.  24,1).  354). — Trials  were  made  with  borax,  boracic  acid,  salicylic  acid,  fluorin 
compounds,  and  bichromate  of  potash.  Of  the  fluorin  compounds  the  sodium  fluorid 
was  the  most  promising.  The  bichromate  was  satisfactory,  especially  when  the 
milk  was  kei)t  in  a  cool  place. 

Test  of  milk  by  pressure,  R.  Leze  and  E.  Hilsont  {.Jour.  I'harm.  et  Chim.,  SO 
{1894),  ser.5.  No.  4,  pp.  178-180). — Tests  principally  of  the  relation  of  pressure  to 
coagulation. 

The  milk  supply  of  Berlin,  B.  Martiny  ( Berlin  :  Deut.  Landw.  Gesell.,  1894,  pp.  18, 
map  1). — (iives  statistics  as  to  the  supply  of  Berlin  Avith  milk,  the  source  of  the 
supply,  and  a  map  showing  the  amounts  of  milk  brought  by  rail  from  different 
directions. 

The  importance  of  bacteriology  in  cheese-making,  F.  J,  Herz  {Ahs.  in  Chem. 
Ztg.,  IS  {1894),  No.  44,  Repert.,p.  143). 

Swedish  butter  exhibitions  {Tidskr.  Landtmdn,  15  {1894),  pp.  170,  171). — Butter 
exhibitions  were  held  in  Malmii  February  19,  1894,  and  in  Gothenburg  January  22 
and  February  12,  1894.  Fifty-five  creameries  and  private  dairies  took  part  in  the 
first-mentioned  exhibition  and  47  in  the  last  one.  The  average  scoring  of  the  butter 
on  a  scale  of  12  points  and  the  water  content  of  the  butter  were  as  follows: 

Scoring  and  umter  content  of  hutter  exhihited. 
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Do  ... 
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Average 
for  all. 


Points. 
11.3 
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11.4 
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ery. 

Points. 

Points. 

12.2 

11.4 

11.2 

10.6 

11.6 

11.5 

Proprie- 
tary 
cream- 
ery. 


Points. 
ll.,t 
10.6 
11.2 


Water  content  of  butter. 


Average. 


Per  cent. 
14.64 
13.47 
13.29 


Per  cent. 
17.65 
20.22 
15.66 


Lowest. 


Per  ce7it. 
11.53 
10.62 
10.33 
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Studies  on  alcoholic  fermentation,  X.  von  Chudiakow  {Landw.  Jahrb.,  23,  No. 
2  and  3,  pp.  391-534). 

The  temperature  of  fermentation  in  Algeria,  J.  Dugast  {Agr.  Prat,,  58  {1894), 
No.  35,  pp.  315-320). — An  article  on  the  best  temperature  for  wine-making. 
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Mannitic  fermentation  of  >Arines  in  Sicily,  G.  Basile  (StaS.  Spcr.  Agr.  Hal.,  26 
{1894),  Xo.  ■'>,  pp.  451-497). — A  study  of  the  conditions  under  which  it  occurs,  with 
analyses  of  wines. 

The  use  of  selected  yeasts  in  -wine -making-,  C.  Fabie  (Compt.  Rend.,  119 
(1S94),  Xo.  i>,  pp.  373-375). — These  yeasts  produce  fine  wines  only  when  used  iu 
must  prepared  from  grapes  thoroughly  acclimated  iu  the  region  from  which  the 
yeasts  are  derived. 

The  oxidation  of  beer  wort,  P.  Petit  (Compt.  Rend.,  119  {1894),  No.  5,  pp.  342, 
343). 

Cost  of  sugar  production  in  British  Guiana  {Sugar  Cane,  1894,  pp.  435-437). 

Indian  tanning  materials,  D.  Hooi'eh  (Amcr.  Jour.  Pharin.,  24  {1894),  Xo.  8,  pp. 
377). — Tlie  percentages  of  tannin  in  63  tanning  plants  are  given. 

Progress  in  tanning  and  in  tanning  materials,  J.  Passleu  {Clwin.  Zfg.,  IS  {1894), 
No.  65,  pp.  1J40-1:J45). 

Improvements  in  the  sulphuric  acid  industry,  P.  de  Boissiex  {Bui.  Soc.  Chem. 
Paris,  11-12  {1894),  No.  14,  pp.  726-729,  Jigs.  2). — A  discussion  of  Barbier's  apparatus. 

Central  American  rubber  {Roy.  Bat.  Gard.  Trinidad,  Misc.  Bnl.  Xo.  23.  pp.  282- 
287). — Descriptive  notes  and  popular  information  are  given  regarding  the  Central 
American  rubber,  Castilloa  elastica. 
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Amount  of  water  to  be  used  in  irrigation,  J.  W.  Sanborn  (  Utah 
Sta.  Bid.  29., pp.  1-13). — Experiments  with  grain,  commenced  in  ISDOiind 
reported  on  in  Bulletin  L*4  of  the  station  (E.  S.  li.,o,  p,  414:),  were  contin- 
ued in  1898  on  wheat,  and  for  comparison  similar  experiments  on  tim- 
othy were  also  carried  out.  On  the  wheat  water  was  applied  at  rates 
sufficient  to  saturate  the  soil  to  depths  of  4,  3.J,  2^,  -J,  1^,  and  f  ft.,  and  on 
timothy  at  the  first  five  of  these  rates.  The  data  tabulated  and  dis- 
cussed include  the  chemical  composition  of  the  water  applied  and  the 
drainage  collected  in  each  case;  the  temperature  of  the  soil  at  depths 
of  1,  2,  and  3  in.,  and  of  the  air  above  the  soil  at  heights  of  3,  C,  and 
12  in.;  the  moisture  content  o.f  the  soil  at  depths  of  2  and  8  in.  from  4 
to  10  days  after  irrigation,  and  the  yield  of  crops.  The  results  are 
thus  summarized: 

"(1)  The  plants  on  soil  saturated  to  the  depth  of  \it  ft.  gave  a  better  crop  of  grain 
than  those  on  soil  receiving  a  greater  or  less  amount  of  water. 

"(2)  For  timothy,  the  plats  saturated  2h  ft.  deep  gave  the  best  results. 

"(3)  Soils  remove  most  of  the  solids  from  water  applied  beyond  soil  saturation. 

"(4)  The  water  that  does  escape  from  soils  by  leaching  is  richer  in  the  elements 
of  fertility  than  before  it  entered,  the  amount  so  escaping,  however,  being  so  small 
thatthe  total  contains  but  a  fractiou  of  the  solids  applied. 

"(5)  Where  water  applied  is  small  in  amount,  the  temperature  grows  higher  and 
higher  on  decreasing  amounts. 

"(6)  Water  applied  to  our  gravelly  soils  appears  to  evaporate  inside  of  12  days." 

Mulching,  .J.  W.  Sa^  borx  ( ?7te7i  Sta.  Bui.  31,  pp.  7-i5).— The  results  of  exper- 
iments on  potatoes  of  mulching  irrigated  and  uuirrigated  plats  to  ascertain  the  value 
of  mulches  for  reducing  the  amount  of  irrigation  required  are  reported  in  tables.  On 
account  of  the  fact  that  the  "experiment  was  laid  out  on  a  section  where  the  rock 
subsoil  comes  near  the  surface,  the  results  have  been  disappointing,  and  in  fact 
practically  valueless." 
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A  proposed  formula  for  ■white  pine  posts,  .1.  H.  Stanwood  (Tech.  Quart.,  7 
(ISOJ),  Xo.  ],  pp.  6'C-i?5.)— Formulas  and  tables  giving  strength  for  timbers  of  differ- 
ejit  sizes. 

On  the  application  of  electric  plants  on  farms  (TUlslr.  Landokou.,  13  {1894), 
pp.  3(','i-.:S2). — Coniniittec  report  of  the.  Royal  Agricultural  Society  of  Denmark. 

Agricultural  implements,  A.  Dkisaixs  (Xantes:  1894). —  The  implements  dis- 
cussed ill  this  volume  are  cultivators,  harrows,  rollers,  manure  spreaders,  aud  seeders. 

Tests  of  harvesters,  K.Gieseler  {Dent,  hnuhr.  I'resse,  21  {1894),  Xo.  GO,  pp.  585, 
580). — A  record  of  draft,  -width  of  cut,  and  height  of  stubble,  for  4  machines,  with 
notes  on  character  of  work. 

A  test  of  binding  twine,  Rixglemaxn  [Jo'ir.  A(jr.  Prat.,  58  {1894),  Xo.  29,  pp. 
8G-88). — A  report  of  breaking  tests  of  twine  made  of  hemp,  jute,  manila,  and  ramie. 

Experiments -with  plow^s  at  Nancy,  France,  I,  Ringlemanx  {Jour.  Agr.  Prat., 
58  {1894),  Xo.  SO,  pp.  125-130,  figs.  C).— A  study  of  the  draft  of  plows  with  2  shares 
and  of  subsoil  and  riding  plows. 

A  fruit-packing  house  {Fla.  Farmer  and  Fruit  Grou-er,  n.  ser.,  0{1894),  Xo.  33, pp. 
515,  510,  fign.  2). — Illustrated  description  aud  ]ilan  of  a  house  for  the  commercial 
packing  of  fruits. 

Stack  frame  for  curing  and  storing  covsrpeahay,  R.  L.  BEXXETxandG.  B.  Irby 
{Arkansaii  Sla.  Bui.  27,  pp.  73-78,  Jig.  1). — Description  of  a  permanent  device  for  this 
purjiose. 

STATISTICS. 


Bulletins  of  Arkansas  Station  {Arkansas  Sla.  Bui.  27,  pp.84,  85). — A  list  of  the 
bulletins  published  by  the  station  since  July,  1891,  with  the  subjects  treated. 

Reports  of  director  and  of  treasurer  of  Kentucky  Station  {Kentucky  Sfa.  Ppi. 
1890.  pp.  0-8). — Brief  remarks  by  the  director  on  the  work  of  the  station,  and  a  report 
by  the  treasurer  for  the  fiscal  year  ending  June  30,  1890. 


NOTES 


Illinois  Station. — G.  E.  Morrow's  resignation  of  his  positions  in  the  Station  and 
College  of  Agriculture  of  the  University  of  Illinois  took  effect  September  1.  E.  H. 
Farrington  Jias  resigned  as  chemist  of  the  station  to  accept  the  position  of  associate 
professor  of  dairy  husbandry  at  the  University  of  Wisconsin. 

Mississippi  Station. — E.R.  Lloyd  has  been  made  assistant  director,  vice  W.  L. 
McGee,  Avho  is  now  connected  with  tlie  South  Carolina  Station.  W.  R.  Perkins  has 
been  appointed  assistant  chemist,  vice  L.  G.  Patterson,  resigned;  and  J.  S.  Moore 
has  been  appointed  assistant  to  the  director. 

Nebraska  Station. — Special  work  is  being  done  by  Prof.  O.  V.  P.  Stout,  of  the 
university,  in  gauging  the  streams  of  the  State;  in  collecting  data  relative  to  tbe 
water  supply  of  the  State  for  irrigation,  (1)  in  the  streams  and  (2)  in  the  underflow; 
and  in  investigating  the  means  for  getting  the  water  upon  the  land  cheaply  and 
effectively. 

New  York  Cornell  Station. — Prof.  H.  H.  Wing  is  no  longer  deputy  director 
and  secretary  of  this  station,  but  he  still  holds  his  position  as  experiment  station 
worker. 

Ohio  Station. — A  barn  covering  about  10,000  square  feet,  a  tool  house,  and  a 
dairy  house  are  being  built  at  tlie  station.  Miss  B.  E.  Wildman  has  resigned  her 
position  as  bursar  to  the  station  and  ti-easurer  to  the  board  of  control,  and  P.  A. 
Hinman,  of  Cleveland,  has  been  appointed  her  successor.  W.  G.  Harry,  recently  a 
student  in  the  dairy  school  of  the  University  of  Wisconsin,  has  been  appointed  dairy- 
man in  the  station. 

Utah  Station. — J.  A.  Widtsoe  has  been  appointed  station  chemist. 

Washington  Station.— A  silo  with  a  capacity  of  6.5  tons  has  just  been  finished, 
and  a  brick  root  house  with  an  implement  room  in  the  second  story  and  a  greenhouse 
16  by  100  feet  are  now  being  constructed.  Extensive  experiments  are  being  carried 
out  in  feeding  hogs  with  wheat.  The  preliminary  results  of  analyses  of  samples  of 
sugar  beets  grown  in  the  State  are  very  satisfactory. 

American  Forestry  Association. — This  association  held  its  summer  meeting  at 
Brooklyn,  New  York,  August  22.  Prof.  Smock,  State  geologist  of  New  Jersey,  read  a 
paper  on  the  forests  of  that  State  and  J.  Gifford  read  one  on  forest  fires  in  the  same 
State  and  the  methods  of  their  prevention.  Prof.  F.  H.  King,  of  the  Wisconsin 
Station,  gave  the  results  of  his  personal  observations  on  the  destructive  effects  oi" 
drying  winds  and  the  protection  to  crops  aflorded  by  woodlands  and  wind-breaks. 
Mr.  Putnam,  of  Wisconsin,  in  treating  of  Western  pine  timber  lands  proposed  the 
establishment  of  State  reservations  in  Wisconsin  by  the  cession  on  the  part  of  the 
lumbermen  of  pine  lands  which  have  l>een  cut  over  by  them.  An  interesting  account 
of  the  petrified  forests  of  Arizona  was  given  by  H.  C.  Hovey,  with  lantern  slide  illus- 
trations. These  forests,  it  seems,  are  being  ruthlessly  destroyed,  and  Mr.  Hovey 
urged  that  they  should  be  acquired  by  the  Government  and  preserved. 

The  Association  improved  the  occasion  to  reiterate  its  A'iews  in  regard  to  the 
preservation  of  the  public  forests,  and  passed  a  resolution  commending  the  action 
of  the  Public  Lands  Committee  of  the  House  of  Representaiives  at  the  recent 
session  of  Congress  in  urging  the  passage  of  a  bill  for  the  protection  of  the  public 
timber  lands.  This  bill,  which  unfortunately  has  not  yet  been  put  upon  its  passage, 
not  only  provides  for  the  care  and  protection  of  the  reservations  and  other  public 
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forebts  from  the  depredations  of  thieves  and  other  injuries,  but  admits  under  proper 
restrictions  the  fullest  use  of  the  timber  thereon  for  the  benefit  of  those  needing  it 
for  building  and  other  purposes. 

Upon  the  invitation  of  the  New  Hampshire  Forestry  Commission  the  Association 
at  the  close  of  its  meeting  in  Brooklyn  made  an  excursion  to  the  region  of  the 
White  Mountains,  where  the  forest  conditionsof  that  region  were  carefully  observed 
and  public  meetings  were  held  in  a  number  of  places,  in  which  the  objects  and 
results  of  rational  forestry  were  discussed. 

Personal  mention. — The  following  notes  are  taken  from  the  Landwirtsoh afilicher 
ret-Kuchs  Stationeu  :  Prof.  H.  Birner,  for  many  years  director  of  the  experiment  station 
at  Kegenwalde  iu  Prussia,  died  April  19,  1894,  at  the  age  of  74  years. 

Prof.  Euiil  von  Wolff,  of  the  Hohenheim  Station,  will  retire  from  active  service 
October  1,  after  iOk  years  of.  labor  at  Hohenheim.  He  is  now  iu  his  seventy-sixth 
year. 

Dr.  E.  Glintz,  director  of  the  Danzig  Station,  has  resigned  his  position,  and  Dr.  C. 
Pingel,  an  assistant,  has  been  appointed  to  fill  the  vacancy. 
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Vol.  VI.  No.  4. 


The  British  Board  of  Ajiricnlture  has  recently  issued  the  first  number 
of  a  quarterly  publicatiou,  which  is  entitled  the  Journal  of  the  Board 
of  Agriculture.  This  journal  will  contain  iuforination  as  to  the  condi- 
tion of  agriculture  in  the  colonies  and  abroad,  accounts  of  investiga- 
tions at  experiment  stations  and  similar  institutions  in  Great  Britain 
and  elsewhere,  notices  of  innovations  in  the  system  of  cultivation  and 
of  improvements  in  methods  of  marketing  and  distributing,  notes  on 
crop  i)rospects  in  different  countries,  descriptions  of  insects,  fungi,  and 
other  farm  pests,  and  especially  agricultural  statistics.  The  material 
in  the  first  number  is  grouped  under  nineteen  chapters,  one  of  which  is 
devoted  to  abstracts  of  parliamentary  publications  dealing  with  agricul- 
ture. This  journal,  like  other  otiicial  publications  of  the  British  Gov- 
ernment, will  be  ])laced  on  sale,  the  price  for  each  number  being  six- 
pence.   Advertisements  are  also  admitted  as  in  private  journals. 

Now  that  the  low  price  of  wheat  has  led  to  the  desire  for  reliable 
information  as  to  its  nutritive  value  for  farm  animals,  it  is  unfortunate 
that  we  have  no  reliable  data  as  to  the  digestibility  of  this  cereal. 
Analyses  of  the  whole  and  different  parts  of  the  grain  are  quite 
luimerous,  but  neither  the  compilations  of  digestion  coefficients  of  Wolff, 
Kiihn,  Dietrich  and  Jvouig,  Jordan,  or  Lindsey  contain  any  coefficients 
for  wheat.  In  Dietrich  and  Konig's  extensive  work  on  composition  and 
digestibility  of  feeding  stuffs,  issued  in  1801,  the  relative  amounts  of 
digestible  components  are  computed  for  winter  and  summer,  and  for 
flinty  and  mealy  wheat.  Calculation  shows  that  the  following  coeffi- 
cients of  digestibility  were  used  in  computing  these  amounts:  Protein 
87,  fat  SO,  nitrogen-free  extract  95,  and  fiber  55.8  per  cent.  The 
authors  state  that  in  the  case  of  feeding  stuffs  whose  digestibility  is  as 
yet  undetermined  the  digestion  coefficients  for  other  feeding  stuffs  of 
similar  nature  and  composition  were  used.  But  the  above  coefficients 
for  wheat  do  not  correspond  to  those  for  any  other  cereal  or  for  corn. 
The  coefficient  for  protein  is  about  10  per  cent  in  excess  of  that  for 
barley,  corn,  or  oats.  The  figures  used  correspond  more  closely  to 
those  for  certain  leguminous  seeds.  Unfortunately  we  have  no  coefii- 
cients  for  rye,  which,  on  account  of  its  similarity  1so  wheat,  would  be  a 
helpful  guide.  In  calculating  the  digestible  nutrients  in  this  material 
Dietrich  and  Konig  use  the  same  coefficients  as  for  wheat.  The  tables 
giving  the  proportions  of  albuminoid  and  non-albuminoid  nitrogen  in 
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the  protein  sliow  tliat  in  wheat  88.8  per  cent  of  the  nitrogen  exists  as 
albuminoids;  in  rye,  90.G  per  cent;  in  barley,  97.4  per  cent;  in  oats,  04.2 
percent,  and  in  corn  93.3  per  cent,  indicating  codsiderable  ditiereuce 
between  the  protein  of  wlieat  and  rye  and  of  barley,  oats,  and  corn, 
which  may  not  be  without  effect  upon  its  nutritive  value. 

It  is  but  fair  to  assume  that  the  eminent  authorities  who  have  given 
us  this  elaborate  and  painstaking  compilation  had  good  reason  for 
ado])ting  the  ligures  used  for  wlieat  and  rye,  but  m  theinterest  of  agricul- 
tural science  our  knowledge  should  be  more  definite  and  complete.  The 
value  of  wheat  as  a  food  for  nearly  all  kinds  of  farm  animals  has  been 
abundantly  demonstrated  from  a  practical  standpoint.  But  the  method 
of  feeding  varies  greatly,  and  it  is  impossible  to  calculate  with  certainty 
the  amounts  of  digestible  nutrients  which  a  wheat  ration  contains. 
What  is  now  needed  is  information  that  will  show  how  it  can  be  best 
compounded  into  rations  for  diiferent  purjioses,  and  for  this  purpose 
exact  knowledge  as  to  the  digestibility  of  its  constituents  is  essential. 

'  The  results  of  field  experiments  with  fertilizers  are  so  liable  to  mis- 
lnteri)retation  that  the  necessity  for  the  careful  statement  and  expla- 
nation of  such  experiments  is  increasingly  evident  to  every  thoughtful 
student  of  the  literature  of  agricultural  investigation.  The  dihiculty 
of  making  suitable  reports  of  fertili/er  exiieriinents  is  greatly  increased 
because  of  the  .eagerness  with  which  unscrupulous  manufacturers  of 
fertilizers  seize  upon  unguarded  or  incidental  statements  in  station 
iniblications  and  use  them  for  advertising  purposes  to  the  injury  of  the 
general  public  and  to  the  disadvantage  of  the  stations.  This  unwar- 
ranted use  of  station  publications  is  well  illustrated  by  the  circular  of 
a  fertilizer  dealer  recently  called  to  the  attention  of  this  Office,  in  which 
a  brief  statement  in  one  of  the  station  bulletins  regarding  the  beneficial 
effect  of  soft  Florida  phosphate  observed  in  a  single  experiment  on 
peas  was  distorted  into  an  "official"  indorsement  of  a  ''  natural  plant 
food"  fertilizer  composed  of  soft  phosphate  and  glauconit.  It  is  of 
course  Impossible,  even  with  the  utmost  care,  to  entirely  prevent  such 
dishonest  practices,  but  it  will  be  wise  to  take  this  danger  into  consid- 
eration when  reporting  the  results  of  experiments,  and  guard  against 
unqualified  statements  which  may  be  caught  up  by  dishonest  individ- 
uals to  mislead  the  unwary,  with  the  result  of  casting  upon  the  stations 
the  odium  of  being  parties  to  the  fraud. 

In  this  connection  it  may  be  well  to  add  that  as  the  influence  of  the 
station  increases  it  Avill  undoubtedly  be  more  and  more  important  that 
all  officers  connected  with  these  institutions  shall  avoid  even  the 
appearance  of  relations  with  manufacturers  of  fertilizers  or  other  agri- 
cultural commodities  which  might  in  anyway  compromise  the  stations. 
It  is  very  doubtful  whether  the  stations  do  wisely  in  publishing  any 
information  which,  though  it  may  be  of  temporary  advantage  to  farm- 
ers, can  be  construed  as  an  advertisement  of  private  interests. 


EIGHTH  ANNUAL  CONVENTION  OF  THl:  ASSOCIATION  OF 
AMERICAN  A{;RICUi;rURAL  COLLEGES  AND  EXPF.RIMENT 
STATIONS. 


The  eighth  annual  convention  of  the  Association  of  American  Agri- 
cultural Colleges  and  Experiment  Stations  was  lield  at  Washington. 
D.  O.,  November  13-15,  1894,  the  sessions  being  held,  with  few  excep- 
tions, in  the  lecture  room  of  the  Cosmos  Club.  There  were  jiresent 
about  100  delegates  and  visitors,  representing  agricultural  institutions 
in  37  States  and  Territories.  Several  institutions  were  represented  by 
trustees  or  members  of  boards  of  control,  in  addition  to  their  presidents 
or  directors. 

In  the  absence  of  President  S.  I).  Lee,  of  Mississippi,  who  was  kept 
away  by  illness  in  his  family,  Vice-President  Morrow,  of  Illinois,  pre- 
sided at  the  general  sessions. 

The  report  of  the  executive  committee,  submitted  by  the  chairman, 
H.  E.  Alvord,  reviewed  the  work  of  the  committee  during  the  year  and 
called  attention  to  some  important  matters  which  demanded  the  atten- 
tion of  the  convention. 

The  report  of  the  treasurer,  M.  A.  Scovell,  of  Kentucky,  showed  th® 
finances  of  the  association  to  be  in  good  condition,  a  large  majority 
of  the  institutions  entitled  to  membership  having  responded  to  the 
increased  assessment  ($15)  rendered  necessary  by  the  unusual  expenses 
of  the  past  year  in  connection  with  the  Columbian  Dairy  Test.  The 
assessment  for  the  present  year  is  fixed  at  $10,  as  heretofore. 

The  president's  annual  address  was  delivered  by  Vice-President 
Morrow.  He  discussed  in  a  thoughtful  manner  agricultural  instruc- 
tion and  investigation  at  the  institutions  represented  in  the  Association, 
and  made  numerous  suggestions  based  on  his  experience  in  these  lines 
of  work. 

The  attention  of  the  convention  having  been  called  to  the  variation 
in  the  entrance  examinations  and  courses  of  study  in  difterent  agricul- 
tural colleges,  a  committee,  consisting  of  Messrs.  C.  W.  Atherton,  A.  W. 
Harris,  T.  F.  Hunt,  J.  M.  McP.ryde,  and  C.  S.  Murkland,  was  appointed 
by  the  chair  to  take  this  matter  into  consideration  and  report  at  the 
next  annual  conventi<m. 

The  amendment  to  the  constitution,  providing  for  a  change  of  name 
of  the  Association,  proposed  at  the  last  meeting,  pre(;ipitated  a  lively 
discussion  which  brought  out  great  diversity  of  opinion  regarding  this 
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subject.  A  motion  to  lay  the  iimtter  oii  the  talilc  was  carried  by  a 
lar^e  majority.  President  Silvester,  of  ?klarylaiid,  however,  brought 
up  the  subject  at  a  subsequeut  meeting,  in  order  that  it  might  be  again 
laid  before  tlie  Association  at  its  next  annual  convention. 

The  discussion  in  connection  with  the  pro])osed  change  of  name  of 
the  Association  sliowed  a  rapidly-growing  interest  in  mechanical 
instruction  in  tlie  land-grant  colleges.  President  J.  K.  Patterson,  of 
Kentucky,  urged  the  necessity  for  increased  facilities  for  instruction  in 
tliis  line,  and  maintained  that  the  mechanics  and  artisans,  who  largely 
represent  the  explosive  elements  of  our  society,  really  have  more  need 
of  education  than  the  more  conservative  farming  element.  A  thought- 
ful and  very  practical  paper  on  mechanical  instruction  in  agricultural 
colleges,  by  W.  E.  Drake,  of  Uhode  Island,  presented  from  the  section 
on  mechanic  arts,  was  well  received. 

Prof.  J.  W.  Hoffman,  director  of  the  agricultural  department  of  the 
Tuskegee  Institute,  Alabama,  explained  to  the  convention  what  this 
institution  is  doing  for  the  colored  farmers  of  Alabama  in  the  way  of 
training  in  industrial  lines,  practical  advice  at  agricultural  conferences, 
and  moral  uplifting.  President  Broun,  of  the  Alabama  College,  highly 
commended  the  woik  done  at  Tuskegee. 

Hon.  W.  T.  Harris,  T.  S.  Commissioner  of  Education,  si)oke  of  the 
need  of  improved  methods  of  teaching  agriculture,  and  of  the  desira- 
bility of  specializing  and  adapting  agricultnral  training  to  the  varying 
needs  and  capacities  of  different  minds.  He  also  urged  the  necessity 
of  reducing  agricultural  instruction  to  a  pedagogic  system  like  that  fol- 
lowed in  philosophy,  language,  etc.;  and  commended  the  practice  of 
giving  fellowships  to  encourage  original  investigation  in  advanced 
lines. 

Dr.  A.  C.  True,  director  of  this  Oftice,  brietiy  reviewed  the  work  of 
the  Ottice  during  the  year.  He  also  suggested  some  ways  in  which  the 
management  of  the  experiment  stations  might  be  improved,  especially 
urging  that  each  station  should  be  conducted  as  a  unit  under  the  direc- 
tion of  an  executive  oflicer  Mith  full  powers  and  responsibility. 

The  cordial  invitation  of  Prof.  Dr.  Xobbe  to  workers  in  agri(,'ultural 
science  in  this  country  to  attend  the  meetings  of  the  German  Associa- 
tion of  Agricultural  Exiteriment  Stations  was  acknowledged  in  an 
appreciative  resolution,  in  Mhich  a  similar  invitation  was  extended  to 
members  of  the  German  association.  P>y  a  resolution  introduced  by 
Director  J.  A.  Meyers,  of  West  A^irginia,  the  agricultural  institutions 
of  the  Dominion  of  Canada  were  invited  to  send  representatives  to  the 
conventions  of  the  Associaticm. 

The  following  resolution,  drafted  by  Prof.  H.  C.  White,  of  (xcorgia, 
regarding  the  su]i<'rvision  of  ex])enditures  of  stations  receiving  Federal 
approjiriations,  was  ado]ited  after  sonu'  discussion: 

Resolved,  That  this  Association  heartily  approvPfs  tlie  recent  legislation  liy  Congress 
giving  the  Secretary  of  Agricultnre  a  measure  of  supervision  over  expenditures  of 
the  stations. 
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ileaol red  further.  That  tliis  Association  indorses  the  scheme  of  tinancial  statement 
adopted  by  the  Secretary  of  Agricnltiire,  and  will  approve  and  welcome  the  closest 
scrutiny  of  the  work  of  the  stations  by  the  Department  of  Agriculture,  either  by 
personal  A'isitatiou  of  an  agent  of  the  Department  or  such  other  method  as  the  Secre- 
tary of  Agriculture  may  deem  luost  etticient. 

Hon.  J.  Sterling  Morton,  Secretary  of  Agrienltnre,  attendtMl  one  ot 
tbe  meetings  of  the  convention  and  delivered  a  brief  address,  in  wliicli 
he  expressed  liis  hearty  approval  of  the  good  work  done  by  the  agri- 
cnltural  colleges  and  ex})erinient  stations.  He  urged  the  study  f)f  for 
estry  at  all  agricultural  colleges;  and  announced  his  intention  of  recom- 
mending to  Congress  an  increased  appropriation  to  each  exi)eriment 
station  for  the  i)urpose  of  purchasing,  testing,  ami  distril)utiug  new 
and  improved  varieties  of  seeds,  plants,  etc.  In  a  resolutiou  iutroduced 
by  President  H.  H.  Goodell,  of  MavSsachusetts,  the  Association  prom- 
ised cooperation  with  the  Secretary  of  Agriculture  in  this  matter. 

Dr.  C.  W.  Dabney,Jr.,  Assistant  Secretary  of  Agricultuie,  addressed 
the  conA'ention  briefly,  referring  to  the  i)roposed  plans  of  the  Depart- 
ment relating  to  the  sniiervision  of  station  accounts,  and  calling  atten- 
tion to  the  new  lines  of  investigation  undertaken  in  the  study  of  soils  and 
grasses,  for  which  new  divisions  have  been  created  in  the  De])artment. 
Statistics  were  presented  to  show  that  a  higher  percentage  of  the  total 
expenditures  of  the  Department  is  now  being  devoted  to  purely  scien- 
tific work  than  ever  before  in  its  history.  Although  m  the  fiscal  year 
ending  June  30,  1894,  the  total  expenditnres  in  the  Department  were 
about  $405,000  less  than  in  the  preceding  year,  the  amount  of  money 
devoted  to  scientific  work  in  the  Department  was  only  -i*!  ,oOO  less.  The 
saving  had  therefore  been  made  in  administrative  work.  lint  the 
figures  showed  that,  in  spite  of  the  great  reduction  in  the  expenses 
of  this  feature  of  departmental  work, its  efficiency  had  not  beenimpaired. 

Four  subjects  were  presented  by  the  section  on  agriculture  and  chem- 
istry for  discussion  in  general  session.  The  discussion  on  the  attitude 
of  agricultural  colleges  toward  university  extension  was  opened  by  Prof. 
P^.  B.  Voorhees,  of  New  Jersey,  who  explained  the  courses  of  university 
f^xtensioii  lectures  given  in  that  State.  There  are  0  lectures  each  on 
(1)  soils  and  crops,  (2)  feeding  of  ])lants  (use  of  fertilizers),  and  (3)  ani- 
mal nutrition.  During  the  past  year  these  lectures  were  delivered  in 
7  different  sections  of  the  State.  The  attendance  varied  from  2G  to 
109,  the  average  being  GO.  Out  of  the  60,  22  took  the  regular  work  in 
connecti(m  with  the  lectuie  course.  It  was  found  that  those  who  began 
with  the  first  lecture  were  much  more  interested  than  those  who  started 
in  with  later  lectures.  Men  of  25  years  and  older  "seemed  to  care 
very  little  except  to  hear  the  lectures  and  to  ]nck  up  information  for 
use  in  regular  work."  The  lectures  therefore  ajipealed  principally  to 
young  men.  The  lectures  have  proved  of  great  value  in  stirring  up 
interest  and  in  bringing  young  men  to  the  educational  institutions  of 
the  State. 
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The  subject  of  cooperation  of  stations  witli  farmers'  organizations  in 
exiHMiiiKMit  work  was  formally  discussed  by  Dr.  E.  H.  Jenkins,  (»f  Con- 
necticut, and  V.  E.  Emery,  of  Nortli  Carolina.  Dr.  Jenkins  ])ointed  out 
the  difticulty  of  adopting  a  plan  for  such  work  that  will  suit  all  cases, 
but  he  maintained  thnt  "whenever  there  is  an  opportunity  for  coopera- 
tion with  farnuiis' institutes,  a,nricultural  societies,  or  granges  it  should 
be  heartily  Avelcomed  by  stations  as  affording  an  opportunity  to  enlist 
the  sympathy  and  interest  of  farmers,  to  extend  the  sphere  of  useful- 
ness of  the  stations,  and  also  to  accomplish  some  work  which  will  be 
of  scientific  value;  but  that  stations  should  not  undertake  any  work  at 
the  invitation  of  any  farmers'  organization  which  it  can  not  carry 
through  satisfactorily  and  completely.  We  have  had  a  little  expe- 
rience in  this  work  at  our  station,  and  I  consider  it  the  most  useful 
work  the  station  has  done,  and  not  devoid  of  distinct  and  permanent 
scientific  value.  Above  all,  it  has  been  of  use  to  the  farmers,  and  the 
value  of  any  station  is  in  the  usefulness  of  its  work  to  the  everyday 
farmer." 

Mr,  E,  E.  Emerj^  described  the  work  d(me  by  the  North  Caroliila 
Station  in  the  line  of  cooperative  experiments.  While  results  of  some 
permanent  value  had  been  obtained,  they  had  not  been  considered  of 
suflicient  value  to  Avarrant  the  continuation  of  such  experiments. 

President  J.  Mills,  of  the  Ontario  Agricultural  College,  brietly 
explained  the  work  in  this  line  carried  out  under  the  supervision  of  his 
college.  This  had  been  principally  in  the  line  of  variety  tests  of  dif- 
ferent crops.  The  experiments  in  almost  every  case  were  under  the 
immediate  management  of  graduates  of  the  college,  and  had  proved 
very  successful  and  helj^ful  to  the  farmers  in  the  localities  where  they 
were  made. 

The  subject  of  tuberculosis  in  cattle  and  the  relation  of  the  stations 
thereto  was  presented  by  the  same  section  in  general  session,  and 
caused  a  lively  discussion,  which  was  led  by  Director  W.  A.  Henry,  of 
Wisconsin,  but  was  participated  in  very  generally  by  members  of  the 
Association.  It  was  shown  that  this  disease  is  very  widespread;  that 
tuberculin  has  proved  generally  satisfactory  as  a  diagnostic  agent;  and 
that  many  of  the  stations  are  giving  attention  to  the  subject  either 
by  experimenting  with  diseased  animals,  by  endeavoring  to  provide 
protection  to  consumers  of  dairy  products  in  the  euactment  of  wise 
sanitary  laws,  or  by  teaching  proper  methods  of  sterilizing  milk.  The 
following  resolution,  bearing  on  this  subject,  introduced  by  Prof.  W.  M. 
Hays,  of  Minnesota,  was  adopted  by  the  Association : 

Resolved,  That  this  Association  recognizes  the  importance  of  controlliug  and  pre- 
venting bovine  tubercnlosis,  and  that  it  is  the  sense  of  this  body  that  officers  of  the 
varions  stations  should  use  all  legitimate  means  to  increase  and  perfect  provisions 
for  farther  study  and  experiment  in  connection  with  this  subject. 

The  discussion  of  the  subject  of  the  oflflce  of  the  station  bulletin  pre- 
sented by  the  same  section  was  led  by  President  H.  H.  Goodell,  of 
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Massachusetts,  aud  Director  M.  A.  Scovell,  of  Iveiitucky.  President 
Goodell  pointed  out  that  ''there  should  be  two  sets  of  bulletins;  the 
one  stripped  ot  all  scientiflc  garb,  setting  forth  in  [)lain,  unvarnished 
language  such  facts  as  have  been  ascertained,  and  addressed  to  the  laity 
at  large:  aud  the  other,  in  limited  edition,  addressed  only  to  the  scieu- 
tihc  worker  and  putting  on  record  the  processes  by  which  results  have 
been  secured/' 

Prof.  Scovell  referred  to  the  need  of  carefully  explaining  terms  used 
in  reporting  results  of  investigations  in  bulletins  inteuded  for  popular 
distribution. 

Prof.  Ilays  explained  to  the  Association  the  character  of  the  card 
index  of  agriculture  on  which  he  has  been  engaged  for  some  time,  aud 
which  follows  the  same  general  plan  as  that  adoi)ted  for  the  card  index 
of  this  Ottice;  and  suggested  the  desirability  of  securing  the  cooperation 
of  individual  members  of  the  Association  and  of  the  Ofiflce  of  Experiment 
vStations  in  this  work.  By  action  of  the  convenlion  this  matter  was 
referred  to  a  coininittee,  consistingof  Messrs.  W.  M.  Hays,  H.  H.  Wing, 
and  C.  S.  Plumb,  for  consideration  and  report  at  the  next  annual  con- 
vention. 

The  question  of  military  eciuipment  of  land-grant  colleges  was  dis- 
(;ussed  both  in  the  section  on  college  work,  to  which  it  was  referred, 
and  in  general  session.  The  following  resolutions,  reported  by  the  sec- 
tion on  college  work,  were  api)roved  by  the  Association  : 

UesoJved.  That  it  is  tlie  .seuse  of  this  xVssociatioii  tluit  the  executive  couimittee 
should  coutiuiie  its  efforts  to  secure  au  appro] )riatioii  for  the  purpose  of  funiishiug, 
under  restrictions,  students  in  our  land-grant  colleges  with  uniforms  and  such  other 
equipment  as  may  he  necessary  for  more  complete  instruction  in  military  science 
and  tactics. 

Resolved,  That  tlie  section  ou  college  work  recommends  to  the  general  session  that 
a  committee  of  five  be  appointed  to  confer  with  the  War  Department  relative  to  the 
military  work  in  laud-grant  colleges. 

Resolved,  That  the  executive  committee  be  instructed  to  secure  legislation  which 
shall  require  one  officer  of  the  Army  to  be  detailed  to  each  college  receiving  the  bene- 
fits of  either  or  both  of  the  so-called  Morrill  acts  which  shall  request  it. 

The  committee  appointed  by  the  chair  in  conformity  with  these  reso- 
tions  consisted  of  jNIessrs.  H.  ¥j.  Alvord,  A.  Q.  Holladay,  H.  H.  Goodell, 
N.  D.  Fratt,  aud  M.  W.  Silvester. 

The  proposed  section  on  station  work  effected  a  temporary  organiza- 
tion, but  it  was  decided  by  the  convention  to  be  inexpedient  to  make 
the  section  permanent. 

It  was  decided  to  test  the  sense  of  the  Association  as  to  choice  of  the 
next  place  of  meeting,  and  considerable  friendly  rivalry  for  this  honor 
Avas  developed.  xVfter  the  claims  of  a  number  of  places  had  been  duly 
presented  a  vote  M^as  taken,  and  it  was  found  that  sentiment  was  strongly 
in  favor  of  Denver,  Colorado. 

After  voting  thanks  for  courtesies  received  and  passing  resolutions 
referring  unfinished  business  to  the  executive  committee  for  action  at 
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its  (liscictioii,  iiistiiictiiiji'  tliis  coiiiinittee  to  obtain  a  cast  and  receive 
subscriptions  ibr  the  bust  of  Senator  Morrill,'  and  providing  for  the 
editing  of  the  proceedings  of  the  convention,  one  of  the  most  earnest, 
interesting,  and  i)iotitable  conventions  the  Association  has  ever  held 
adjourned. 

The  officers  of  the  Association  for  the  ensuing  year  are  as  follows: 
President,  U,  E.  Alvord,  ol  Oklahoma;  vice-presidents,  A.  A,  Johnson 
of  Wyoming,  A.  Q.  Holladay  of  North  Carolina,  T.  B.  Comstock  of 
New  Mexico,  E.  B.  Craighead  of  South  Carolina,  and  O.  Clute  of 
Florida;  secretary  and  treasurer,  J.  H.  Washburn,  of  lihode  Island; 
bibliographer,  S.  W.  Johnson,  of  Connecticut;  executive  committee, 
the  president,  secretary  and  treasurer,  and  Junior  ex-i)resident  (S.  D. 
Lee)  ex  officio,  H.  C.  White  of  (ieorgia,  M.  A.  Scovell  of  Kentucky, 
and  IT.  P.  Armsby  of  Pennsylvania. 

(SVc//o»  on  coUiuje  ivork. — Chairman,  A.  W.  Harris,  of  Maine;  vice- 
chairman,  .1.  II.  Connell,  of  Texas;  secretary,  H.  H.  Wing,  of  New 
York. 

Secfion  on  agrirnltKrc  and  cheniistri/. — Chairman,  E.  I>.  Voorhees,  ot 
New  Jersey;  vice-chairman,  A.  E.  Blount,  of  New  .Mexico;  secretary, 
C.  C.  Georgeson,  of  Kansas. 

Section  on  botany  and  horticultnre. — (Uuiiruian,  S.  M.  Tracy,  of  Mis- 
sissij)pi;  vice-chairman,  C.  S.  Crandall,  of  Colorado;  secretary,  W.  R. 
Lazenby,  of  Ohio. 

Section  on  entowohx/i/. — Chaiiinan,  C.  P.  Cillette,  of  Colorado;  secre- 
tary, J.  M.  Aldrich,  ot  Idaho. 

Section  on  mechanic  art.s. — Chairman,  J.  K.  Patterson,  of  Kentucky; 
secretary,  F.  P.  Anderson,  of  Kentucky. 

MEETINGS    OF    THE    SECTIONS. 

In  the  section  on  agriculture  and  chemistry  Prof.  H.  H.  Wing,  of 
New  York,  o])ened  the  discussion  on  the  scope  of  the  short  courses  in 
agricull  ural  (iolleges.  This  he  considered  largely  a  matter  depending  on 
who  class  of  students  in  attendance.  At  Cornell  University  the  best 
class  of  students  in  the  short  course  were  those  from  IS  to  2")  years  old, 
who  were  alieady  fairly  well  trained  in  the  manual  work  of  the  farm. 
With  such  students  instruction  should  be  directed  largely  toward  inspir- 
ing them  with  a  thirst  for  more  complete  information  and  inducing  them 
to  enter  the  regular  college  course.  A  less  desirable  class  of  students 
consisted  of  boys  not  familiar  with  farm  life  or  with  the  best  methods 
of  farming.  For  these  instruction  by  rules  is  necessary  to  a  consider- 
able extent.  A  short  course  of  12  weeks  should  not  cover  the  whole 
ground  ol  agriculture.  The  student  should  be  made  to  realize  how 
little  he  really  knows  at  the  completion  of  the  short  course. 


'  The  price  ot"  tlu'  bust  is  at  present  $50.     This  will  probably  be  reduced  to  $40  or 
$45  if  the  iiuiiiber  of  subsciiptious  is  sufficieutly  large. 


CONVENTION    OF    AMERICAN    AGRICULTURAL    COLLEGES.       263 

Prf>f.  J,  L.  Hills,  of  Venuout,  considered  the  scope  of  tlie  short  course 
a  matter  to  be  deteriniiied  by  local  conditions.  He  believed  there  was 
a  danger  tbat  the  short  course  would  divert  young'  nien  from  the  regu- 
lar 4  years'  course.  The  ideal  short  course  he  considered  to  be  one 
made  up  of  studies  taken  out  of  the  curriculum  of  the  long  course.  In 
Vermont  tlie  only  successful  short  couise  had  been  that  in  dairying. 

Prof.  C.  S.  Phunb,  of  Indiana,  stated  that  at  Purdue  University  all 
of  the  dairy  instruction  had  been  cut  out  from  the  regular  course  of  4 
years  and  put  into  a  special  course.  At  this  institution  there  are  5 
lines  of  agricultural  instruction  from  which  the  student  may  choose. 

Prof.  Hunt,  of  Ohio,  believed  that  the  sbort  course  should  be  con- 
cerned with  a  special  subject.  At  the  Ohio  University  the  short  (course 
in  agriculture  occupies  2  years.  The  first  year  of  this  (course  contains 
no  technical  industrial  study  unless  agricultural  chemistry  should  be 
so  considered,  and  tlie  studies  of  this  year  prei)are  the  student,  with 
unimportant  exceptions,  for  entrance  to  the  freshman  class  in  the  4 
years'  course.  In  the  second  year  of  the  special  course  the  student 
gets  a  considerable  portion  of  the  technical  industrial  studies  of  the 
regular  4  years'  course. 

Prof.  Hays,  of  Minnesota,  emphasized  the  need  of  special  courses  as 
a  means  of  attracting  students,  and  mentioned  as  examples  tlie  popu- 
larity of  instru(  tion  in  the  slaughtering  of  animals  at  the  Minnesota 
School  of  Agriculture  and  of  the  agricultural  course  for  girls  at  the 
same  institution. 

Another  subject  on  the  programme  was  cooperation  between  the 
experiment  stations,  but  tliis  was  widened  to  include  cooperative  field 
experiments  by  farmers.  Mr.  Woods,  who  opened  the  discussion,  con- 
sidered cooperative  field  exi)eriments  with  farmers  as  of  value  chiefly 
from  an  educational  point  of  view  and  not  as  furnishing  safe  data  for 
scientific  deductions. 

Prof.  Morrow,  of  Illinois,  spoke  of  the  advantage  of  .stations  consult- 
ing each  other  as  to  minor  details  of  parallel  experiments,  in  order  that 
the  results  of  their  work  might  be  comparable. 

Director  Smith,  of  Michigan,  spoke  of  the  advisability  of  station 
workers  everywhere  being  supplied  with  diagrams  of  station  farms  on 
which  experiments  were  conducted  and  with  data  as  to  the  character 
of  the  soil,  amount  of  rainfall,  etc. 

Dr.  Frear  sjjoke  of  the  need  of  cooperation  among  stations  in  inves- 
tigations to  determine  the  effect  of  climate  on  plants.  Mr.  Mills,  of 
Ontario,  explained  hov/  in  his  province  satisfactory  results  had  been 
secured  in  cooperative  experiments  with  about  2,000  farmers,  most  of 
them  ex-students  of  the  agricultural  college. 

Director  Henry,  of  Wisconsin,  believed  that  sooner  or  later  the  sta- 
tions would  be  driven  to  a  certain  amount  of  cooperation  by  affinity  of 
interest.  It  was  urged  by  others  that  cooperative  experiments  in  feed- 
ing animals  were  impracticable. 
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A  iiiolioii  introduced  by  (',  D,  Woods,  of  CoiiiK'cticut,  that  a  lecjuest 
be  made  that  one  session  of  tlie  convention  in  1895  be  devoted  to  the 
discussion  of  uiethotls  of  feeding-  in  ex|)eiiments  with  dairy  animals, 
was  carried. 

In  the  section  on  college  work  President  W,  II.  8cott.  of  Ohio,  read 
a  paper  on  faculty  meetings.  He  especially  emphasized  tlje  necessity 
of  meetings  for  conference  as  well  as  for  business  purposes,  and  advo- 
cated intrusting-  to  committees  or  subfaculties  a  large  amount  of  the 
busiiu'ss  sometimes  transacted  in  faculty  meetings.  Meetings  for  con- 
ference were  desirable  because  by  these  each  i)rofessor  keeps  informed 
of  the  Avork  of  other  departments,  each  receives  a  stimulus  to  do  the 
best  work  in  his  own  specialty,  and  a  feeling  of  unity  throughout  all  the 
departments  of  the  college  or  university  is  engendered.  Such  meetings 
might  be  held  in  the  evening,  and  occasional  papers  by  members  of  the 
faculty  would  constitute  a  valuable  feature. 

Other  subjects  discussed  by  this  section  were:  Standards  of  admis- 
sion for  agricultural  colleges,  methods  of  teaching  agriculture,  the 
establishment  of  an  advisory  bureau  for  the  agricultural  colleges  in 
connection  with  one  of  the  departments  at  Washington,  and  the  rela- 
tions of  the  land-grant  colleges  to  the  War  Department. 

Ill  the  section  on  mechanic  arts  the  following  papers  were  presented : 
•'  Shop  course — its  relation  to  the  mechanical  engineer,"  by  L.  E.  Reber, 
of  Pennsylvania;  "Belt  fastenings,"  l)y  W.  Flint,  of  .Maine;  "Some  of 
the  problems  of  manual  training  in  our  technical  schools,"  by  J.  K. 
McColl,  of  Tennessee;  "  Shop  courses  for  mechanical-engineering  stu- 
dents," by  J.  J.  Wilmore,  of  Alabama;  and  "What  ineehauical  instruc- 
tion shall  we  give  the  students  in  our  agricultural  colleges'?"  by  W.  C. 
Drake,  of  Khode  Island.  The  latter  paper  outlined  a  course  of  mechan- 
ical instruction  for  agricultural  students,  the  outtit  required,  expense 
of  outtit  and  of  materials  used  by  students,  etc.  This  paper  was  also 
read  at  a  general  session  of  the  Association. 

At  the  meeting  of  the  section  on  entomology  Prof.  (Jsborii  spoke  on 
"Entomological  work  of  ex])eriment  stations."  He  pointed  out  the 
necessity  of  em])loying  the  proper  means  for  treating  insect  injuries 
after  the  life  history  and  remedies  had  been  worked  out,  and  urged 
that  the  farmers  be  instructed  and  interested  in  the  proper  remedial 
treatment,  as  far  as  possible.  In  carrying  out  this  end  personal  letters 
to  individuals  were  especially  valuable.  Cooperation  among  entomolo- 
gists and  mutual  assistance  was  recommended,  particularly  in  the 
testing  of  commercial  insecticides,  to  determine  the  real  value  of  the 
remedies  in  various  sections  of  the  country,  and  to  distribute  the 
res])onsibility  of  pronouncing  upon  their  value. 

In  the  ensuing  discussion  Prof.  Bruner  stated  that  he  also  had  found 
personal  letters  fre(|Uently  better  than  bulletins,  and  when  replying  to 
inquiries  in  regard  to  important  ])ests  frecjuently  made  several  mimeo- 
graph copies  of  the  answer,  and  sent  them  to  other  correspondents. 
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The  value  of  institute  and  <;raiiye  work,  as  interesting  farmers  in 
entoinolo.<;ieal  matters  and  arousing  their  enthusiasm  to  combat  insect 
attack,  was  discussed  by  Profs.  Osboru,  Bruuer,  and  Beckwith.  Prof. 
Bruner  stated  that  he  had  given  a  large  number  of  institute  lectures  the 
past  summer,  employing  charts,  drawings,  and  mounted  specimens. 
He  also  each  year  furnished  a  report  on  the  more  prominent  injurious 
insects  of  the  season  to  the  State  Horticultural  Society,  to  be  printed  in 
its  annual  report.  In  the  case  of  important  insect  attacks,  letters  or 
articles  on  the  subject  Avere  distributed  free  to  several  newspaper 
unions,  whence  they  were  printed  and  appeared  in  the  patent  iiisidosof 
numerous  newspapers  throughout  the  State.  A  few  illustrations  caught 
the  eyes  of  the  readers,  and  so  helped  to  attract  attention  to  the  matter 
contained.  Prof.  Osborn  said  that  much  the  same  plan — that  of  issuing 
press  reports — had  been  followed  this  year  in  Iowa. 

A  paper  by  Prof.  H.  Garman,  of  Kentucky,  on  "  The  use  of  arseiiites 
on  tobacco,"  was  read  by  the  acting  secretary.  The  growing  practice  of 
spraying  tobacco  with  arsenites  as  treatment  against  the  tobacco  worm, 
and  the  popular  belief  that  the  crop  is  rendered  dangerously  poisonous 
thereby,  led  to  investigations  on  the  subject  and  experiments  with  spray- 
ing and  analyzing  tobacco.  It  was  found  that  many  tobacco  growers 
had  been  for  years  quietly  spraying  their  fields  with  Paris  green  for  the 
destruction  of  the  worms,  and  so  doing  away  with  the  expense  of  hand 
"worming,''  but  the  proportion  of  arsenite  and  water  employed  varied 
greatly.  Tobacco  on  the  station  grounds  was  sprayed  twice  with  Paris 
green,  1  lb.  to  100  gal.  of  water,  the  second  spraying  being  1  month 
before  it  was  cut,  dried,  and  analyzed.  It  was  estimatod  that  each 
plant  had  received  3.96  grains  of  Paris  green,  and  the  analysis  showed 
an  average  of  0.08  grain  of  arsenious  oxid  to  each  plant — an  amount 
considered  insufficient  to  produce  any  deleterious  effects.  As  a  result 
of  the  investigations  a  careful  spraying  of  tobacco  is  not  considered 
dangerous,  1  lb.  of  Paris  green  to  100  gal.  of  water  being  used  and 
not  more  than  three  applications  being  made,  the  last  spraying  coming 
before  the  time  of  topping. 

Prof.  Osborn  then  read  a  paper  on  ''  Special  insect  attacks  of  1891  in 
Iowa."  The  drought  of  the  season  rendered  vegetation  particularly 
susceptible  to  insect  injury.  The  chinch  bug  was  particularly  damag- 
ing, and  especially  where  winter  wlieat  and  rye  had  sheltered  them 
during  the  winter  and  spring,  they  then  going  into  spring  wheat.  The 
chief  remedy  employed  was  trenching.  The  results  from  the  white 
fungus  disease  were  not  very  favorable,  owing  to  the  drought.  One 
hundred  and  sixty-four  lots  of  infected  bugs  were  sent  out  to  farmers 
and  58  answers  were  received,  32  reporting  more  or  less  success.  Only 
about  10  per  cent  of  the  field  experiments  were  satisfactorily  successful. 
The  squash  bug  and  onion  thrips  svere  destructive  in  some  sections, 
and  the  melon  louse  diminished  the  yield  of  cucumbers,  especially  in 
the  large  fields  near  some  of  the  pickle  factories.  The  box-elder  bug 
9467— No.  -1 2 
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is  becoiniii^  (luitc  mimerous  in  the  State,  especially  in  tlie  western 
half,  wlieie  it  is  i)eihaps  the  most  coiunioii  insect. 

lu  a  discussiou  of  tlie  paper,  speaking  of  the  white  fun<;us  disease, 
Prof.  Bruuer  stated  that,  although  in  dry  seasons  it  was  slow  in 
destroying  tlie  bugs,  it  liad  been  proved  an  indisputable  fact  that 
uiider  favorable  moist  conditions  it  was  a  very  effective  aid  in  their 
destruction.  The  action  of  the  disease  was  discussed,  and  the  joint 
em])loyment  of  agricultural  methods  was  also  urged.  The  hibernation 
of  the  chinch  bugs  was  spoken  of,  and  Prof.  Osborn  stated  that  he  had 
found  them  wintering  in  bunch  grasses,  osage  hedges,  under  the  bark 
of  trees,  and  in  straw  stacks,  whence  they  emerged  on  warm  days  in 
winter  to  bask  in  the  sunshine.  Prof.  Bruner  said  that  the  box-elder 
bug  is  becoming  very  abundant  in  Nebraska,  where  it  attacks  other 
plants,  and  frequently  gets  into  greenhouses. 

A  ])aper  on  '^  The  economic  value  of  parasitism,"  by  Prof.  F.  M.  Web- 
ster, of  Ohio,  was  read  by  the  acting  secretary.  The  writer  maintained 
that  only  in  very  rare  cases  do  the  parasites  fail  to  control  an  undue 
increase  of  injurious  insects.  The  parasites  increase  with  their  hosts, 
altliough  a  little  later,  and  thus  maintain  the  balance.  Tn  support  of  the 
argument  instances  were  given  of  devastations  of  the  wheat  midge  being 
checked  by  Coccinellidce  and  Telephoridw,  of  Mytilaspis  pinifolkv  and 
Pulviudria  innumerahiUs  by  Chiloconis  hirulneris,  t\w  grain  aphis  by 
its  hynienopterous  parasites,  and  the  clover-leaf  Aveevil  {l*Jiyto>iomus 
punctalns)  hy  the  fungus  disease  Untomophtliora  si)h(vros])erma.  It 
was  urged  that  the  assistance  of  the  parasites  should  be  recognized  by 
entomoh)gists  and  such  remedial  treatment  employed  as  would  not 
interfere  with  their  action. 

In  the  section  on  horticulture  and  botany  the  first  i^aper  was  by 
Prof.  H.  X.  Starnes,  of  Georgia,  on  "Theproper  position  of  hybrids  inthe 
classification  of  American  grapes."  A  classification  is  proposed,  divid- 
ing all  sorts  of  grapes  into  7  series  or  species,  and  all  native  subspecies 
are  to  be  considered  as  varieties,  the  mother  plant  determining  the 
series  of  the  hybrid.  The  vineyard  in  charge  of  the  author  is  arranged 
according  to  this  classification.  Prof.  Lazenby  suggested  that  similar 
investigations  should  be  carried  on  in  respect  to  the  classification  of 
hybrius  among  ]»lums  and  other  fruits.  Prof  Burrill  suggested  that 
more  of  botany  and  the. methods  of  botanists  should  be  used  by  horti- 
culturists in  their  description  of  varieties. 

Prof.  i^.  S.  Gofif's  paper  on  '•  Plant  breeding  at  experiment  stations" 
was  read  by  the  secretary.  The  author  made  a  strong  plea  for  the 
origination  of  new  varieties  at  the  experiment  stations,  and  stated  that 
it  was  his  conviction  that  important  results  must  follow  from  plant  breed- 
ing. The  author's  oi)inions  were  heartily  concurred  in  by  the  section. 
Prof.  Tracy  suggested  that  selection  was  equally  as  important  as  cross- 
ing in  the  securing  of  new  varieties,  and  he  thought  that  variation  as 
infiuenced  by  environment  will  determine  the  varieties  desirable  for 
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differeut  regions.  Prof.  Lazeuby  thought  it  iiecessai  y  to  have  an  ideal 
in  view  toward  which  the  horticulturist  should  strive,  as  does  the  stock 
breeder,  in  iinproviug"  varieties. 

Prof,  W.  J.  Green,  of  Ohio,  read  two  papers,  (1)  "The  position  of 
greenhouse  benches  for  experiment  work,"  and  (2)  "The  oonstiuction 
of  greenhouse  benches  for  subirrigation."  The  author  states  that  side 
benches  are  objectionable,  and  he  advocated  the  division  of  the  green- 
house space  so  as  to  have  2  benches  with  an  alley  30  in.  wide  between 
them  in  the  middle  of  the  house  and  a  narrow  one  running  along  each 
side  wall.  The  2-beuch  plan  has  proved,  in  the  author's  estimation, 
vastly  superior  to  3  benches  for  plat  work,  and  probably  will  be  found 
advantageous  in  commercial  work,  as  it  utdizes  all  available  space. 
For  subirrigation  hexagonal  tile  are  laid  upon  the  bottom  of  the  bench 
and  the  water  runs  out  at  the  joints,  wetting  the  soil  uniformly.  If 
the  water  runs  out  of  the  lower  end  of  the  tile  too  freely,  due  to  too 
great  an  incline  in  the  bench,  it  may  be  checked  by  UvSing  small  sheets 
of  tin  placed  between  the  joints  of  the  tile  at  any  point  where  more 
water  is  desired  in  the  bed. 

Prof.  B.  D.  Halsted  read  a  paper  on  "  Field  experiments  with  fungi- 
cides." He  gave  in  detail  his  methods  of  arranging  plats  and  the  vari- 
ous strengths  of  fungicides  used.  The  experiments  were  conducted  on 
cabbage,  tomatoes,  potatoes,  and  beans.  The  authorreported  in  detail 
on  the  results  obtained  during  the  present  year  with  beans.  Two  crops 
were  grown,  the  second  one  being  reported  upon.  Three  strengths  of 
Bordeaux  mixture  were  used  and  the  plants  sprayed  8  times.  In  other 
plats  they  were  sprayed  8  times  with  ammoniacal  copper  carbonate  solu- 
tion. His  conclusions  were:  (1)  Soaking  seed  has  no  effect  upon  the 
prevention  of  spot  disease.  (2)  Spraying  ail  plants  is  advantageous  in 
ratio  of  more  than  10  : 1.  (3)  Bordeaux  mixture  is  better  than  ammo- 
niacal copper  carbonate  solution  in  ratio  of  4  : 1.  (I)  Spraying  dwarfed 
plants  one  third  where  the  full  strength  was  used,  one  sixth  wherejone 
half  strength  was  used,  and  one  seventh  where  one  fourth  strength  was 
used.  Where  the  full  strength  of  the  fungicide  was  used  the  total 
weight  of  stems  and  roots  was  decreased  one  half. 

Prof.  Halsted  also  reported  on  some  field  experiments  with  beets, 
using  Bordeaux  mixture  and  ammoniacal  copper  carbonate  in  various 
strengths  and  spraying  the  plants  8  times.  Ammoniacal  copper  car- 
bonate is  not  a  successful  fungicide  in  this  connection.  Bordeaux  mix- 
ture increased  the  weight  of  beets  harvested  about  one  fourth  over  the 
check  plats. 

Prof  L.  C,  Corbett's  pajier  on  "The  determination  of  sex  in  Shep- 
herdia  arf/entia^'  was  read  by  the  secretary.  The  dioecious  quality  of 
the  plants  was  pointed  out  and  it  was  shown  that  the  buds  vary  greatlj^ 
in  the  two  forms  of  plants.  Ordinarily  the  plants  were  sold  regardless 
of  sex,  hence  the  frequent  complaint  of  their  infertility.  A  little  care 
in  recognizing  the  bud  characters  would  prevent  this  trouble. 
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A  paper  by  Prof.  L.  11.  raiiiuiel  on  •'  Root  lot  of  rutabagas"  was  read 
by  the  secretary.  A  fatal  root  rot  of  rutabagas  was  fouud  to  be  due 
to  a  new  species  of  bacillus,  described  as  B(icilh(s  campeMrh.  It  was 
first  noticed  in  18!)!^,  and  in  18!>;i  destroyed  about  50  per  cent,  of  the 
crop.  It  also  attacks  yelluw  turnips,  beets,  and  sugar  beets.  The 
attack  ordinarily  begins  in  the  crown  and  nuiy  be  recognized  by  a  very 
peculiar  odor,  the  fibrovascular  bundles  become  black,  and  the  sur- 
rounding tissues  greatly  att'ected.  The  disease  is  abundant  in.  wet 
weather  and  almost  entirely  disappears  during  drought.  The  soil 
seems  to  have  no  influence  upon  it.  The  author  isolated  and  made  cul- 
tures of  tlie  bacillus.  Inoculations  made  upon  luta-bagas  caused  the 
disease  to  appear  iu  a  few  days.  Prof.  Mell  reported  a  similar  disease 
in  Alabama,  which  mav  prove  the  same. 

Prof.  II.  L.  Bolley's  paper  on  "The  effect  of  change  of  soil  upon  the 
growth  of  wheat"  was  read  by  Prof  Lazenby.  The  author  mentioned 
the  practice  of  exchanging  seed  wheat  from  locality  to  locality  and  its 
effect  on  the  (luality  of  the  grain.  Samples  of  wheat  were  grown  from 
various  parts  of  the  State,  rei)resenting  all  kinds  of  soil.  The  conclu- 
sions arrived  at  from  the  experiments  were  (I)  that  the  grain  or  fruit 
of  wheat  is  much  less  subject  to  variation  than  its  vegetative  part;  (L*) 
that  true  varieties  under  like  soil  and  climatic  conditions  will  approxi- 
mate, a  like  product  without  reference  to  the  parent  soil;  and  (3)  the 
change  of  seed  wheat  because  of  supposed  advantages  to  be  attained 
by  change  of  soil  is  based  upon  a  fallacious  supposition. 

Two  papers  by  Prof  Pammel  were  read  by  title,  namely:  (1)  "On  the 
distribution  of  some  weeds  in  the  United  States,  especially  Iva  xanthi- 
folut,  Lactuca  scariola,  Solamim  rostratum,  and  S.  caroUnense;''''  and  (2) 
"Notes  on  the  diseases  of  plants  at  Ames,  Iowa,  in  18!>4." 

Prof.  C.  B.  Waldron's  paper  on  "A  new  Macrosporium  disease  of 
squashes"  was  read  by  the  secretary.  The  disease  attacks  the  young- 
fruit  at  the  blossom  end  and  is  not  found  on  any  other  part  of  the 
plants.  Cultures  and  inoculations  of  the  fungus  have  been  made.  The 
fungus  has  been  determined  by  J.  B.  Ellis,  who  named  it  Macrosporium 
microsporiiim. 

Prof.  P.  W.  Kane,  of  \Yest  Virginia,  contributed  some  remarks  on 
subirrigation  out-of-doors.  Ordinary  tile  were  laid  in  rows  above 
ground  and  celery  planted  on  either  side.  At  first  this  gave  surface 
irrigation,  but  as  the  celery  was  hdled  up  the  tile  became  covered,  vir- 
tually giving  a  method  of  subirrigation.  The  method  is  described  as 
simple,  practical,  and  inexpensive. 
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Determination  of  nitrogen  in  nitrates  {Kentiicl}/  8ta.  Rpt.  1891, 
pp.l7-l!i). —  111  the  deteriiiiiiatioii  of  nitrogen  in  nitiatesby  tlie  Kjeldabl 
method  the  effect  was  tried  of  using  potassium  iodid,  liydrogen  sul- 
l)hid,and  mercuric  hyposulphite  in  place  of  the  reducing  agents  com- 
monly used.  The  sami)le  tested,  a  mixture  of  sodium  and  potassium 
nitrates,  contained  theoretically  14.7L'  per  cent  of  nitrogen.  The  results 
with  hydrogen  sulphid  "approach  nearest  of  all  to  the  theoretical  and 
are  a  trifle  higher  than  was  obtained  by  the  use  either  of  zinc  sulphid 
or  hyposulphite  of  mercury."  The  hydrogen  sulphid  was  conducted 
into  the  digestion  Hask  after  the  addition  of  salicylic  acid  for  about  10 
minutes,  until  a  copious  deposit  of  sulphur  had  been  formed. 

The  determination  of  nitric  acid  in  alkaline  nitrates,  M  Breutel 
{Ber.  Ot-sferr.  Gcs.,  isQi^  p,  :Jis;  nh.s.  in  ZtscJn:  angtir.  Chcin.,  1894,  Xo. 
I'^^jp.  568). — One  gram  of  the  nitrate  dried  at  li'O  to  130^  C.is  weighed 
out  into  a  crucible,  mixed  with  3  to  4  times  its  weight  of  fresh  ignited 
tungstic  acid,  and  covered  with  the  same  substance  to  adej)thof  a  few 
millimeters.  The  whole  is  weighed  again  and  heated,  gently  at  first, 
but  at  a  gradually  increasing  temperature  as  the  decomposition  pro- 
ceeds, maintaining  the  temperature  below  red  heat  until  no  further 
fumes  of  nitric  acid  pass  off,  Avhich  usually  requires  from  15  to  20 
minutes.  The  loss  of  weight  gives  the  amount  of  nitric  acid.  Chlorid 
of  sodium  and  sulphate  of  sodium  are  not  decomposed  iu  this  process. 

The  determination  of  phosphoric  acid  by  the  citrate  method, 
F.  GLASEii  [Ztschr.  (ou/eiu.  Chem.,  1894,  Xo.  18,  pp.  54o-54'j). — Dtiterini- 
nations  of  phosphoric  acid  in  sodium  and  potassium  phosphate  solutions 
by  the  citrate  method,  using  amounts  of  magnesia  mixture  varying 
from  25  to  100  cc.  are  iei)orted,  together  with  the  results  of  check  analy- 
ses by  the  molybdate  method. 

With  25  cc.  of  magnesia  mixture  the  results  were  nuich  too  low,  the 
full  percentage  of  phosphoric  acid  not  being  obtained  until  60  cc.  of 
the  solution  was  added.  It  appeared  that  the  greater  portion  of  this 
error  was  due  to  the  volatilization  of  phosphoric  acid  in  igniting  the 
precipitates,  as  pointed  out  by  Neubauer,'  but  a  part  was  undoubtedly 
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due  to  incomplete  precipitation  of  the  i)liosphoiic  acid  with  the  smaller 
amonnts  of  magnesia  mixtnre. 

Jt  is  believed  tliat  losses  from  the  nseof  only  2.">  cc.  of  magnesia  mix- 
ture in  ordinary  fertilizer  analysis  are  comparatively  insignificant, 
es])ecially  Avhen  i)hosi)hates  rich  in  phosphoric  acid  are  examined  and 
the  precipitate  is  ignited  in  a  Gooch  crucible  for  only  a  short  time. 

Further  exi)eriments  are  reported  which  show  that  in  order  to  get 
uniform  results  when  precigntating  with  2.j  cc,  of  magnesia  mixture  the 
solution  should  be  allowed  to  stand  a  few  hours,  with  frequent  vigorous 
stirring. 

A  method  for  the  quantitative  determination  of  water-soluble 
phosphoric  acid  in  superphosphates,  W.  Kalmann  and  K.  Meis- 
SELS  {Choii.  Zfg.,  is  {1S!J4),  Xo.  JC,  Ecpert.,  p.  180). — The  method  pro- 
])osed  is  based  upon  the  difference  in  the  behavior  of  solutions  of 
])hosphates  toward  methyl  orange  and  phenolpthalein  as  indicators. 
Titiation  with  the  former  indicates  one  third  of  the  acid  present,  and 
with  the  latter  the  remaining  two  thirds.  The  method  is  carried  out 
as  follows:  20  gm.  of  superphosphate  is  dissolved  in  1  liter  of  water; 
to  100  cc.  of  the  filtrate  methyl  orange  is  added,  and  the  solution 
neutralized  with  half  normal  alkali.  The  same  amount  is  titrated 
with  half  normal  alkali,  using  phenolpthalein  as  an  indicator.  The 
amount  of  alkali  required  is  designated  a.  Another  100  cc,  of  the 
filtrate  is  measured  into  a  250  cc,  fiask,  a  large  excess  of  half  normal 
alkali  added,  and  the  flask  filled  to  the  mark,  Aliquots  (100  cc)  of 
this  solution  are  titrated  with  half  normal  standard  acid,  using  i^he- 
nolpthalein  and  methyl  orange  as  before.  The  amount  of  standard 
alkali  required  nuilti])lied  by  2.5  represents  the  amount  required  by 
100  cc,  of  the  original  solution,  and  is  designated  h;  the  mean  of  a 
and  b  multiplied  by  0,0.355  gives  the  amount  of  phosphoric  acid  (P2O5) 
in  100  cc.  of  tlie  original  solution  (equal  to  2  gin,  of  substance). 

On  titration  with  Fehling's  solution,  and  obtaining  clear  fil- 
trates, H.  Kral  [Pharm.  Centrfd  Halle,  30, p.  411;  ahs.  in  Chem.  Centbl., 
is<)i,  JI,  yo.  9.  p.  44s). — The  end  of  the  reaction  is  recognized  by  acidu- 
lating the  filtrate  from  the  titration  and  adding  a  little  very  finely 
powdered  potassium  ferrocyanid.  The  smallest  trace  of  copper  is 
shown  by  a  red  zone.  The  reaction  with  the  powder  is  more  sensitive 
than  with  a  concentrated  solution  of  the  potassium  ferrocyanid. 
Before  filtering  the  author  adds  a  little  silica  guhr  {I'ielselyuhr)  to  the 
filter,  which  prevents  the  slightest  trace  of  cuprous  oxid  from  passing 
the  filter.  The  use  of  silica  guhr  is  also  recommended  in  ])reparing 
cloudy  urine  for  i)()larizati()n  in  sugar  determination. 

The  determination  of  lecithin  in  plants,  B,  von  Bitte  {Ztschr. 
physioJ.  Chem.,  I'J,  No.  4  and  o,  pp.  488-498). — From  his  studies  on  the 
determination  of  lecithin  the  author  concludes  that  oidy  a  part  of  the 
lecithin  is  <liss()lved  out  when  the  material  is  extracted  with  ether  and 
then  twice  with  alcohol,  an  hour  each  time.     To  determine  the  lecithin 
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quantitatively  tlie  extraction  witli  etlier  nmst  be  followed  by  at  least 
30  extractions  with  etliyl  alcohol  or  -0  with  nietliyl  alcohol,  each 
extraction  lastino-  8  to  10  minutes,  but  never  longer  than  15  minutes. 

The  determination  of  fat  in  milk  by  centrifugal  means,  and  a 
comparison  of  the  Babcock  and  Gerber  methods,  J.  Zehenter 
[Pro<ira)ni)i  Obcrrcal.schnir  in  Innnhnivk  far  lSU3-'Ji;  ahs.  in  Cliem. 
Centbl,  1894,  II,  Xo.  .9,  j^-  458;  and  in  Ghem.  Ztg.,  18  {1894),  No.  66, 
Repert.,  p.  198). — A  historical  review  is  giveu  ot  the  development  of 
centrifugal  methods  for  determining;  fat  m  milk,  description  of  various 
centrifuiial  methods,  and  a  comparison  of  the  Babcock  and  Gerber 
methods  with  the  gravimetric  and  Soxhlet's  aerometric  methods.  In 
Gerber\s  "acid  biitj^rometric"  method'  the  milk  is  mixed  with  a  quan- 
tity of  amyl  alcohol  in  a  long-necked  graduated  tube,  an  acid  mixture 
not  described  is  added,  and  the  tube  is  whirled  in  a  warm  centrifuge. 

In  this  comparison  3  out  of  34  tests  with  tlje  Babcock  method  dif- 
fered from  the  graviinetric  results  by  more  than  0.1  per  cent,  6  by  more 
than  0.05  per  cent,  and  the  rest  by  less  than  0.005  per  cent;  hence  73.5 
per  cent  of  the  determinations  was  within  0.05  per  cent.  With  Ger- 
ber's  method  63  per  cent  of  the  results  agreed  within  0.05  per  cent  with 
the  gravimetric  results,  and  the  largest  variation  with  whole  milk  was 
0.11  per  cent. 

The  author  linds  little  to  choose  between  the  two  methods  in  accu- 
racy or  rapidity.  At  present  the  Babcock  machine  for  an  equal  num- 
ber of  tubes  is  said  to  cost  more  thau  the  Gerber,  although  the  single 
determinations  with  the  latter  cost  nearly  twice  as  much  as  with  the 
former,  owing  to  tlie  expensiveness  of  Gerber's  acid  mixture.  It  is 
said,  however,  that  Gerber  proposes  to  substitute  sulphuric  acid  of 
1.82  to  1.825  sp.  gr.  for  his  acid  mixture  and  use  larger  tubes,  which  will 
reduce  the  cost  of  making  the  test. 

The  recognition  of  vegetable  oils  in  butter,  Schonvogel  (67<em. 
Zffj.,  18  (1894),  Xo.  75,' p.  1449). — In  examining  artificial  butter  in  the 
Caucasus,  said  to  be  made  from  a  mixture  of  animal  and  vegetable  fats, 
the  author  has  found  tlie  reactions  with  concentrated  borax  solution 
useful  in  distinguishing  vegetable  oils,  and  caustic  soda  solution  for 
distinguishing  butter  from  pure  margarin. 

The  determination  of  volatile  and  insoluble  fatty  acids  in 
butter  fat,  W.  H.  Beal  {Jour.  Amer.  Chem.  A'oc,  16  {1894),  Xo.  10, 
■pp.  673-676). — For  determining  the  volatile  acids  approximately  2.5 
gm.  of  the  pure  fiit  is  saponified  with  2  cc.  of  a  solution  prepared  by 
dissolving  50  gm.  of  potassium  hydroxid  (free  from  carbonates)  in  100 
cc.  of  water  and  5  cc.  of  strong  (05  i)er  cent)  alcohol,  heating  with  a  reflex 
condenser  on  a  water  or  steam  bath,  and  removing  the  last  traces  of 
alcohol  by  means  of  a  filter  pump. 

"Tlie  soap  thus  obtained  is  flissolved  in  30  cc.  of  warm  water  and  decomposed 
with  20  cc.  of  a  20  per  cent  solution  of  orthophosphorie  acid.     The  volatile  acids  are 


'  Chem.  Ztg.,  16  (1894),  pp.  1839,  1840;  Chem.  Centbl.,  1893,  i,  p.  233,  and  ii,  p!  665. 
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expcllfd  from  tlio  ilnsk  l.y  iiicans  of  a  ciinent  of  steam  [using  a  special  form  of  appa- 
ratus, which  is  illustrated  and  descril)edj.  The  operation  is  usually  complete  when 
r.OO  cc.  have  passed  over,  although  as  an  extra  precaution  50  cc.  more  should  bcs  dis- 
tilh'd  over  and  titrated  separately.  For  titration,  decinormal  soda  solution  and 
phenoli)hthaleiu  are  used." 

In  determining  the  insoluble  acids  tlie  apparatus  is  rinsed  l>iuk  into 
the  distillinii  ilask  with  hot  water,  the  residue  extracted  with  hot  water, 
and  the  .solution  when  cold  passed  through  the  sajne  filter  used  for  the 
distillate.  This  operation  is  repeated  until  the  washings  contain  no 
trace  of  pliosplioric  acid,  when  the  filter  is  exhausted  with  hot,  strong 
alcohol  and  the  extract  added  to  the  insoluble  acids.  The  alcohol  is 
driven  oft"  on  the  w^ater  bath  and  the  fatty  acids  dried  at  100°  C.  in  the 
air  bath  until  they  begin  to  gain  weight.  "The  expulsion  of  the  volatile 
acids  by  means  of  a  current  of  steam  i)roved  to  be  a  decided  improve- 
ment over  direct  boiling  of  the  solution  containing  the  fatty  acids.'' 

Contribution  to  the  examination  of  fats  and  fatty  acids,  W. 
Tii()RNEi'v  {Chcin.  Ztfi.,  IS  {ls[)4).  No.  61,  pp.  IhU,  1155).— A  reference 
table  is  given  showing  the  values  for  the  fatty  acids,  specific  gravity, 
index  of  refraction,  polarization,  melting  point,  point  of  crystalliza- 
tion, saponification  equivalent,  and  iodiu  numbers  of  some  20  difterent 
nnimal  and  vegetable  oils.  An  apparatu's  is  illustrated  for  maintaining 
the  fat  at  the  desired  temperature  while  taking  specific  gravity  with  a 
Westphal  balance. 

Report  of  chemical  division  of 'Kentucky  Station,  1893,  A.  M. 
Pinter  {Kmiiivly  aSY«.  'h'2)f.  l.s9o,  pp.  10-15).— A  trial  of  t^weetser's 
method  for  determining  fat  in  butter;  analyses  of  soils,  hickory- wood 
ashes,  nitrate  of  potash,  pho.sphatic  limestone,  OrientaL  fertilizer  and 
insect  destroyer,  and  malt  sprouts  with  reference  to  fertilizing  ingredi- 
ents; and  a  note  on  the  presence  of  arsenic  in  sprayed  tobacco  (p.  315). 
Sweetser's  nnnhod  (E.  S.  E.,  6,  p.  108)  was  compared  Avith  the  ofticial 
method  on  7  samples  of  butter.  On  an  average  it  gave  results  about  1 
per  cent  higher  than  the  ofticial  method. 

"The  results  obtained  are  not  satisfactory,  though  of  course  the  test  of  the  method 
was  not  ))y  any  means  as  thorough  as  could  be  desired.  They  seem  to  indicate  that 
the  method  would  be  improved  by  drying  the  butter  before  solution  and  decanting 
the  solution  from  the  salt  before  making  up,  a?  suggested  by  Mr.  Sweetser.'" 

Butyric  acid  fermentation,  A.  Bkchamp  ( Ihtl.  Soc.  ('Jam.  Paris,  11  {lS04),No.  12, 
p.  /iSl). — The  author  states  that  the  formula  Tisn.ally  given  for  the  production  of 
butyric  acid  fnmi  lactic  acid  by  fermentation,  e.  (/.,  2C:iH,-50:i=C4H80:  +  2C():  +  4H, 
is  incorrect.  The  fermentation  of  calcium  lactate  is  said  to  give  invariably  some 
alcohol,  more  or  less  acetic  acid,  butyric  acid,  and  usually  propionic,  caproic,  and 
caprylic  acids. 

A  contribution  to  the  know^ledge  of  vegetable  albuminoids,  W.  Palladin 
(Ztsclir.  Biol.,  31,  No.  2, pp.  191-202). — Vitellin  was  prepared  from  the  seeds  of  yellow 
lupine  and  studied.  The  author  classes  it  as  an  albumose  with  some  characteristics 
of  the  globulins,  and  places  it  between  the  globulins  and  the  allmmoses.  Vegetable 
albuminoids  are  said  to  be  accompanied  by  an  unknown  nitrogenous  substance.  The 
author  believes  that  the  number  of  different  albuminoids  in  plants  is  not  as  large  as 
has  been  generally  stated. 
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Pepton  salts  of  egg  albumen,  C.  Pati,  (Ber.  dent.  rhem.  Oes.,  S7,  pp.  18-^7-1851; 
abs.  in  Chem.  Centhl.,  1S94,  II,  \o.  7,  p.  S2'.i). 

Comparative  studies  on  the  decomposition  of  egg  albumen  by  vibriones,  A. 
W.  (iKKioHiEW  (Arcli.  HjKi.,  .'1,  No.  .',  pp.  14,.'- U :.',). 

Picein,  a  glucosid  in  the  leaves  of  Pinus  picea.  Taxrkt  ( Compt.  L'ohJ.,  119  {1894), 
p.  80). 

The  generation  of  chlorin  for  laboratory  purposes.  F.  A.  Goocn  and  D.  A. 
Khkidkk  {Amev.  Jour.  Sci.,  48  (1804),  Jut/.:  aha.  in  Chem.  Xcirs,  70  (1894),  Xo.  1818, 
p.  ir>i]). 

The  generation  of  chlorin  for  laboratory  purposes,  W.  H.  Pexdlkisi'ik;  {(lieni. 
KewK,  70  (1894),  Xo.  1819,  pp.  17 .',  2,",')— Ht'iuarks  u])()ii  tlio  above  paper. 

A  new  hydrogen  sulphid  apparatus,  H.  Breaiu.ky  (Chem.  Xcw.s,7(>  (1894),  Xo. 
1S18,  p.  160,  fuj.  1). 

Convenient  burette  clamp,  C.  (^nxAX  (Jour.  Amer.  Chem.  Son.,  16  (1894),  Xo.  Id, 
p.719,fui.  1). 

A  device  for  the  adjustment  of  a  balance.  F.  T.  (Jrekn  (Jour.  Amer.  Chem.  Soc, 
16  (1894),  No.  10,  p.  699,  figs.  .7). 

A  simple  viscosimeter,  'SI.  Wendhines  (Ztschr.  amn'W  Chem.,  1894,  Xo.  18,  pp. 
545-547,  Ji(i.  1). 

Analysis  of  nitrate  of  .soda,  L.  Gisandeau,  D.  Ckisi'u,  aud  F.  .Jeax  (Jour.  Agr. 
Prat.,  58(1894),  Xo.  55,  pp.  303-307). — The  difference  and  Suhlu.siug-Graiideau  methods 
are  discussed,  with  the  general  (onclusidu  that  the  latter  only  is  in  all  cases  reliable. 

Comparison  of  Kjeldahl-Wilfarth  and  Stock  methods  for  determining  nitro- 
gen, E.  Cavazzaxi  and  A.  t'Kctoxi  (Aun.  Chim.  e  FarmakoL,  20  (1894),  p.  87;  aba. 
in  Anah/sl,  19  (1894),  Oct.,  p.  '2U). — Comparative  analyses  by  the  authors  of  blood, 
milk,  and  nrino  showed  that  Stock's  method  (E.S.  R..4,  p.  86)  was  considerably 
more  rapid  than  the  Kjeldahl,  but  gave  lower  results.  The  difference  was  least 
with  milk,  amounting  with  blood  and  urine  to  8  to  9  per  cent.  They  conclude  that 
Stock's  method  is  only  applicable  where  rapidity  is  more  important  than  extreme 
accnracy. 

Control  of  the  requisites  for  polarization  of  cane  sugar.  S.  Neumann  (Oes- 
ierr.  anf/ar.  Zischr.  Zuckeriiid.  iiud  Landic,  1894,  Xo.  5;  abs.  in  Chem.  Centbl.,  1894, 
II,  Xo.  9,  p.  455). 

The  estimation  of  glucose  in  sugar  juice.  H.  Winter  (  West  Jura  Sugar  Sta. 
Coiitr.  4,  pp.  1-15). 

A  gravimeter  for  sugar  analy.sis,  W.  K.  (tIHD  (Jour.  Amer.  Chem.  Soc.,  16  (1894), 
Xo.  10,  pp.  677,  678,  f  (I.  1). 

Gravimetric  determination  of  reducing  sugars  -with  Fehling's  solution,  C. 
Kil.LiXG  (Ztschr.  ani/eir.  Chew.,  1894,  pp.  451-455;  abs.  Chem.  Centbl.,  1894,  II,  Xo.  9, 
p.  454). 

Notes  on  the  estimation  of  crude  fiber  in  sugarcane,  .1.  L.  Heeso's  (Sugar 
Cane,  J 894,  pp.  530-554). 

Recent  work  on  the  sugars,  B.  B.  Ross  (Jour.  Amer.  Chem.  Soc.,  16  (1894),  Xo.  10, 
pp.  670-675). — Second  pa])er  of  this  resume. 

Notes  on  water  analysis  (cont.),  C.  A.  Seyler  (Chem.  Xews,  70  (1894),  Xo.  1817, 
pp.  140,  141;   Xo.  1818,  pp.  151,  152). 

Critical  study  of  the  methods  of  determining  carbonic  acid  in  drinking  and 
mineral  waters,  vrith  especial  reference  to  distinguishing  betw^een  those  con- 
taining free  or  half-bound  carbonic  acid  from  those  containing  carbonic  acid 
bound  to  monocarbonates,  together  w^ith  contributions  on  the  formation  of 
carbonates  in  water,  C.  Kippenberger  (Forsch.  it.  Lehensmtl.,  1, pp.  263-275,  332- 
342;  ahs.  in  Chem.  Centbl,  1894,  II,  No.  9,  p.  451,  and  No.  10,  p.  495). 

Analysis  of  butter  and  margarin,  C.  Violette  (Bcv.  Internat.  Falsi/.,  8  (1894), 
No.  1,  pp.  8-11,  fig.  /).— A  review  of  methods  and  a  description  of  an  im])roved  method 
for  determining  volatile  acids  proposed  by  the  author. 
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The  microscopic  examination  of  butter  with  polarized  light  and  the  nse  of 
the  Zeiss  refractometer,  (".  F.ksaxo  (Staz.  Sper.  .{(jr.  Hal.,  /.'(J  {1SD4),  Xo.  '!,  pp. 
(l()l-r,l4). 

The  oleorefractometer  in  butter  analysis,  C.  A.  Lonuv  dk  BurvN  (Clicni.  Zt(/., 
IS  {1S94),  A'o.  :■'',  pp.  14(111,1401). 

Method  for  the  determination  of  the  freezing  point  of  fatty  acids,  F.  Woi.i  - 
BAi"i;i!  {.lour.  Ainer.  Cheiii.  Soc,  16  (1894),  Xo.  10,  pp.  i;G-'>-n7o). 

On  the  Valenta  acetic  acid  test,  W.  Chattaway,  T.  H.  Pkarmain,  and  ('.  (i. 
Moor  (Analyst,  1894,  Juhi,x)p.  147-150). 

Turbidity  temperature  of  oils  and  fats  with  glacial  acetic  acids,  !">.  W.  '1\ 
.loNEs  (Analyst,  1S94,  July,  pp.  151-t'>5). 

Determination  of  allialinity  in  cane  sugars,  M.  Ne\'()le  (Ocsterr.  unr/ar.  Ztsclir. 
/iicherhid.  luid  Landw.,  1894,  No.  S;  ahs.  in  Cdiem.  Centbl.,  1894,  II,  No.  9,  p.  4o0). 

The  ash  conte^it  of  cane  juice,  J.  H.  Kramers  (East  Java  Expt.  Sta.  Contr.  49, 
pp.  ic-ior,). 

Investigations  on  cane  wax,  H.  C.  P.  Gkerlkis  (llepr.from  Arch.  Java  Snilrrind., 
189">,  p.  MS). 

The  estimation  of  sugar  in  cane,  H.  Winter  (  West  Java  Snyar  Sta.  Contr.  1, 
pp  lf,-fiO). 

Causes  of  disagreement  in  the  results  of  analyses  effected  by  different  chem- 
ists, Dudley  (liev.  Univ.  Mines  ef  Metallnr.,  20  (1894),  No.  3 ;  ahs.  in  Chem.  Neivs,  70 
(1894),  No.  ISf.'O,  p.  ISO). 

Report  of  chemical  division  of  Kentucky  Station,  1891  (Kcntucly  Sta.  I!pt. 
1891,  pp.  9-40). — Analyses  are  given  of  butter  (p.  337),  sorghum  cane,  phosY)hatic 
limestone,  ash  of  corn  (p.  288),  and  limouite;  and  a  report  on  the  analyses  of  sam- 
])les  of  sugar,  molasses,  coufectious,  and  honey  made  for  the  Division  of  CLeiuistiy 
of  this  Department  and  published  in  part  vi  of  Bulletin  No.  13  of  that  division. 

Report  of  chemist  of  Kentiicky  Station,  1892  (Kenttiely  Sta.  Rpt.  189.1,  pp- 
9-20). — Analyses  are  given  of  butter  (p.  337),  spurrv.  Hungarian  grass  cut  for  hay, 
cheat,  serradella,  sweet  clover  (Alelilotns  alba),  clover  hay,  wheat  bran,  corn-and-coli 
meal,  ground  shelled  oats,  linseed  meal,  "ground  mixed  feed,"  cotton-seed  liuUs, 
sorghum-cane  juices,  marls,  soils,  tobacco  stems,  hickory-wood  ashes,  mud  from 
river  bottom,  refuse  from  salt  works,  burnt  marl,  sawmill  ashes,  bituminous  shale, 
ginseng  roots,  "par  oidium,"  or  "black  sulphur,"  and  as])halt  rock,  and  numtion  is 
made  of  examniations  of  the  viscera  of  cattle  for  poisoning. 

BOTANY. 

Notes  on  maize,  E.  L.  Stuetevant  {Torrcji  BuL,  21  {IS9J),  No.  8, 

pp.  31!)-3io). 

Synopsis. — The  author  gives  a  list  of  botanical  species  and  varieties;  a  report  of 
experiments  on  germination,  hardiness,  and  prolificacy;  a  sketih  of  the  syuon- 
oniy  and  history  of  the  different  species;  early  cultivation  and  distribution  of 
maize,  and  relation  ot  niiiize  to  its  environment. 

Contrary  to  the  prevailiug  system  of  groupino-  all  forms  under  the 
name  Zm  v</f(?/.s',  the  author  divides  them  as  follows:  Zca  tuiiicdia,  ov 
l)od  corns,  from  whioli  are  derived  Zea  cverta,  ])op  corns;  Z.  indnrdla, 
Hint  corns;  Z.  indeniaia^  dent  corns;  Z.  aiin/laccd,  soft  corns;  Z.  saccha- 
r<(t(i,  sweet  corns;  and  Z.  a»ii/hmsacch((rafa,  starchy,  sweet  corns. 
Each  of  these  species  has  3  varieties  or  subspecies:  (1)  kernel  broader 
than  long-,  (U)  kernel  broad  as  long,  and  (."J)  kernel  longer  than  broad. 
It  seems  probable  that  greater  climatic  relations  exist  between  these 
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subgroups  than  in  the  species.  The  short,  broad  ,i;rain  seems  best  suited 
to  a  short  season,  whde  the  others  require  a  h)ng'er  season. 

Tabuhir  inforuuition  is  given  regarding  the  germination  and  comiiar- 
ative  hardiness  and  prolificacy  under  different  conditions  of  spacing 
and  planting.  The  i>roIiticacy  is  influenced  by  the  distance  of  spacing. 
Most  kinds  of  corn  will  germinate  while  in  the  milk  or  before  the  hard- 
ening of  the  grains  has  taken  place.  The  more  tlinty  the  corn  the  earlier 
and  more  certain  its  germination. 

The  various  species  are  describe<l  as  follows: 

"  Zea  eveii<(. — The  kernel  split  laterally  shows  the  chit  and  corneous  matter  envel- 
oping; in  some  cases  a  tine  starchy  line.  The  .small  size  of  the  kernel  and  the 
pro])erty  of  'pop])ing'  makes  identification  certain. 

"  Zt'ft  indurata. — The  split  kernel  exhibits  the  chit,  starchy  matter,  and  a  corueona 
matter  envelopiu<>-.  It  can  not  be  confounded  with  any  other  species  except  the 
l)op,  from  which  it  is  distinguished  by  the  larger  kernel  and  inal)ility  to  'pop.' 

"Zea  iudentata. — The  S])lit  kernel  exposes  the  chit,  corneous  matter  at  the  sides, 
the  starchy  matter  extending  to  the  summit. 

^'Zea  annjiacea. — The  split  kernel  shows  only  the  cliit  and  starchy  matter,  corneous 
matter  being  entirely  absent. 

"Zea  saccliai'aia. — The  kernel  of  this  species  has  a  semitransparent  or  translu- 
cent, horny  ai)pearance,  and  is  more  or  less  crinkled,  wrinkled,  or  shriveled. 

"Zca^  amjileofiaccliaratd. — The  external  appearance  of  the  kernel  is  that  of  a  sweet, 
but  examination  sIio^as  that  the  lower  half  of  the  kernel  is  starchy,  the  upper  half 
horny  and  translucent.  These  varieties  had  all  a  wliite  cob,  the  kt^'uels  deeper  than 
broad,  or  belong  to  subspecies  3. 

"Zea  iunicafa. — In  this  species  each  kernel  is  inclosed  in  a  ])od  or  husk,  and  the 
ear  thus  formed  itself  inclosed  in  a  husk." 

In  addition  to  the  tlescrii)tions  copious  references  to  synonomy  and 
history  are  given.  The  author  thinks  Zea  fioiieata  probably  the  orig- 
inal form  of  maize;  Z.  crerta,  the  po})  corns,  nearest  the  i^rimitive 
form,  and  Z.  amylacea,  the  soft  corns,  the  most  highly  developed. 
Many  instances  are  cited  of  reversion  to  jwdded  forms  among  even  the 
more  common  varieties  of  ccn-n,  tending  to  prove  it  the  primitive  form. 

Numerous  references  are  cited  showing  the  antiquity  and  universal- 
ity of  cultivation  of  corn  by  the  early  inhabitants  of  both  North  and 
South  America.  The  origin  is  placed  either  in  Peru  or  in  Mexico. 
The  data  are  hardly  sufficient  to  settle  this  question,  but  from  the 
large  number  of  varieties  and  the  range  of  species  in  Peru  the  author 
inclines  to  that  as  the  original  habitat.  The  relation  of  maiz*^  to  its 
environment  has  been  but  little  studied.  It  is  stated  that  corn  will 
germinate  at  a  temperature  as  low  as  41*  to  43°  F.  Corn  from  Mexico, 
represented  as  growing  to  the  height  of  a  man  and  maturing  early, 
grew  in  New  York  to  a  height  of  11  ft.,  and  was  just  coming  into 
bloom  when  killed  by  a  frost  in  October.  Moisture  seems  to  develop 
height,  aridity  to  dwarf.  On  the  other  hand,  some  varieties  seem  to 
remain  dwarf  under  all  observed  conditions,  and  both  the  tallest  grow- 
ing and  most  dwarf  forms  are  reported  from  hot,  moist,  tropical  regions. 
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Investigations  concerning  the  metabolism  and  respiration  of 
potatoes  and  other  germinating  plants,  1^^.  Ziegenuein  {Priu(if<liehH\s 
Jahrb.  iciss.  Hot.,  ;/3,  No.  J,  pp.  rjd.'l-aoO;  abs.  in  For.seh.  (reb.atjr.  Phys., 
17  {1894),  No.  1  and  2, pp.  143-1  id). — Analyses  showed  that  by  tlie  exclu- 
sion of  oxygen  the  decompuwition  of  the  albumen  of  tlie  protoplasm 
takes  place  with  as  great  rapidity  as  when  exposed  to  the  ordinary 
atmospheric  conditions.  The  free  nitrogen  in  the  objects  of  experimen- 
tation was  not  exhausted  even  after  subjecting  portions  of  the  plants 
to  an  atmosphere  of  hydrogen  for  L'4  honrs.  The  effect  of  light  condi- 
tions on  the  metabolism  and  respiration  of  i)otato  tubers  was  investi- 
gated at  considerable  length.  The  ordinary  well-known  conditions  of 
sprouts  grown  in  the  light  and  in  darkness  is  mentioned,  and  C.  Kraus 
is  quoted  as  advocating  the  theory  that  the  limited  growtli  in  darkness 
of  the  first  sprouts  is  (Uie  not  to  lack  of  light,  but  to  an  insufficient  water 
supply.  The  author  thinks  it  due  wholly  to  the  absence  of  light.  In  a 
moist  atmosphere  the  dry  matter  content  of  the  germinating  tuber  will 
be  practically  the  same  in  tlie  light  or  dark.  In  a  dry  atmosphere  there 
will  usually  be  more  water  found  in  the  potato  growing  in  the  dark  and 
a  greater  amount  of  starch  in  the  S])routs. 

Potatoes  which  hasc  been  growing  in  the  light  for  a  considerable 
time- in  either  a  dry  or  a  moist  atmosphere  give  oft'  considerably  more 
carbon  dioxid  when  placed  in  the  dark.  It  is  probable  that  lightinduces 
some  conditions  more  favorable  to  increased  respiration  than  darkness. 
In  this  case  the  increase  is  explained  as  caused  by  the  dissociation  of 
the  albuminoid  molecules,  due  to  the  direct  action  of  the  light.  The 
water  and  sugar  content  seem  to  vary  according  as  the  tubers  are  grown 
in  the  light  or  dark.  The  tuber  sprouted  in  a  moist  atmosphere  and 
kept  in  the  dark  contains  more  sugar  than  a  similar  one  in  th«i  light. 
The  diastase  content  does  not  vary  in  the  same  way,  since  there  is  prac- 
tically no  difference  in  the  ferments  present  in  each  case.  In  a  moist 
atmosphere  light  causes  an  increased  respiration  and  consequently 
greater  albuminoid  metabolism.  Tiie  total  sugar  content  goes  to  regen- 
erating the  destroyed  albuminoids,  and  whatever  surplus  remains  is 
stored  up  as  reserve  material. 

In  investigating  the  relation  of  temperature  to  respiration  it  was 
found  that  for  the  normal  respiration  of  the  flower  heads  of  Taraxdcum, 
as  well  as  of  plantlets  of  wheat,  lupines,  and  the  flowers  of  syringa,  the 
optiuuim  temperature  is  about  40°  C.  For  the  sprouts  of  Abies  excelsa 
and  young  plants  of  Vieia  faba  it  Avas  35o^  and  for  potatoes  about  45°. 
The  maximum  for  the  young  plants  of  Avheat,  lupine,  and  bean,  the 
flower  heads  of  Taraxacnm,  awd  sprouts  of  Abies  is  4005  for  .syringa 
flowers  50°,  and  for  the  potato  55°.  On  the  other  hand,  young  wheat 
and  lupine  plants  continue  to  respire  at  as  low  a  temperature  as  — 2°  G. 

If  plants  of  T7t'/«  or  lupine,  having  established  their  respiration  at 
If)  to  20°,  be  warmed  up  to  30°  and  again  reduced  as  before,  no  differ- 
ence will  be  noticed  in  their  total  respiration.     If,  however,  the  temper 


BOTANY.  277 

ature  goes  above  42  to  43.5°,  the  optimum  lor  tlic  lupiue,  tlie  respira- 
tion will  be  somewhat  less  than  before  and  the  vitality  of  the  plants 
also  weakened. 

On  the  formation  of  carbon  dioxid  and  absorption  of  oxygen 
by  detached  leaves,  Berthelot  and  (r,  Andre  {Ami.  (Jliini.  at 
Fliy.s.,  srr.  ;,  :'  (i^'^/),  2)p.  :2!)3-33'.>). — The  authors  have  made  a  study  of 
the  changes  taking  place  in  detached  leaves,  whether  due  to  chemical 
oxidation,  to  biological  causes,  or  the  action  of  bacteria  on  the  leaves. 
These  changes  offer  an  evident  connection  between  the  gaseous 
exchanges  of  the  air  and  the  plant,  which  characterizes  plant  respira- 
tion, and  by  Avhich  the  substance  of  the  leaves  is  returned  to  the  soil 
in  binary  compounds,  as  water  and  carbon  dioxid,  and  the  other  prin- 
ciples constituting  the  soil.  Three  species  of  ])lants  were  selected  for 
the  experiments.  Wheat,  representing  an  annual  plant,  ([uickly  drying 
and  losing  its  vitality;  Scdum  maximuiii.,  as  a  perennial  with  very  thick 
leaves,  of  great  vitality  and  drying  with  difticulty  in  firdinary  air;  and 
the  hazel  nut,  or  filbert  {Coryhis  avellana),  as  a  ligneous  plant  whose 
leaves  oifer  an  entirely  different  structure  from  either  of  the  preceding 
and  which  are  capable  of  ra[)id  drying.  The  elementary  composition 
of  each  was  determined  before  beginning,  and  in  every  set  of  experi- 
ments the  conditions  were  made  identical. 

The  experiments  were  divided  into  2  groups:  (1)  those  made  at  a 
temperature  of  100  to  110°  C,  resulting  in  the  immediate  destruction 
of  the  vitality  of  the  leaves  and  giving  purely  chemical  results,  and 
(2)  those  conducted  at  normal  temperatures  assisted  by  the  action  of 
the  cells  and  their  contents  and  exterior  microorganisms. 

In  the  first  group  are  given  the  series  of  experiments  which  were 
conducted  (1)  in  a  current  of  hydrogen,  the  water  and  CO2  collected; 
(2)  the  same  in  current  of  air;  (3)  leaves  in  water  and  tlie  vessel  con- 
taining them  traversed  with  an  air  current;  and  (4)  wet  loaves  placed 
in  a  vessel  of  oxygen  and  sealed.  In  the  second  group  there  were  2 
series.  The  leaves  of  one  series  were  dried  over  sulphuric  acid  under 
a  bell  jar  and  in  the  other  they  were  kept  in  a  humid,  saturated  atmos- 
phere, and  aided  by  the  action  of  the  organic  materials  of  the  leaves 
and  various  microorganisms. 

The  results  of  the  experiments  in  all  cases,  whether  the  change  was 
rapidly  ujade  at  a  high  temperature  or  much  slower  at  a  aor- 
mal  one,  show  that  there  was  a  constant  increase  in  the  carbon  dioxid 
formed  and  the  oxygen  taken  in.  This  latter  is  shown  in  several  cases 
by  the  increased  quantity  of  water  found  in  the  final  over  the  initial 
analysis  of  the  leaves.  The  volume  of  CO2  formed  sometimes  is  3  to  5 
times  the  volume  of  the  dry  matter  of  the  leaves  or  2  or  3  times  that  of 
the  green  leaf.  It  was  found  that  the  amount  by  weight  of  CO2  formed 
varied  greatly  with  the  experiment  and  the  kind  of  plant  used.  The 
extremes  of  C0>  given  off  were  0.*27  to  41  per  cent  for  the  dry  matter  of 
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the  loaves,  or  O.L'l)  to  23.5  per  cent  of  the  eaiboii  eontaiiied  in  tlie  leaf. 
The  hi.uheraiuoiint  was  «;iveii  off  in  the  scccmkI  .uroiip  of  exi)eriinents. 

Influence  of  town  atmosphere  on  vegetation  (.4 /;.s.  /;/  Gta-d.  Chron.^ 
Id  {l!<!)i),  scr.  .7,  p.  344). — Exi>erimeiits  were  made  on  Hydrtimjea  hor- 
tciisi.s  to  ascertain  the  best  kind  of  niannre  f<n'  this  plant,  and  inciden- 
tally the  effect  of  city  atmosphere  was  very  strikingly  shown.  Plants 
from  the  same  nursery  were  grown  under  as  nearly  the  same  conditions 
of  soil,  mannre,  and  attention  as  possible  at  Berlin,  in  a  park  sur- 
rcmnded  by  large  buildings  and  near  "J,  railroad  termini;  at  Lichter- 
felde,  about  7  miles  southwest  of  Berlin,  in  a  region  where  only  cottages, 
fields,  and  forests  surround;  and  at  Spindlersfeld,  aboiit  7  miles 
southeast  of  Berlin,  where  there  are  some  large  buildings  and  a  few 
factories.  Sixty  plants  were  grown  at  each  station.  At  Lichterfelde 
305  shoots  were  grown,  of  which  287  produced  flowers;  at  Spindlers- 
feld 334  shoots  were  grown,  242  producing  flowers;  at  Berlin  only 
274  shoots  were  grown  and  only  152  produced  flowers.  The  diameter 
of  clusters  at  Spindlersfeld  was  from  24  to  33  cm.,  while  at  Berlin  it 
was  9  to  12  cm. 

Fixation,  of  free  nitrogen  by  algae,  P.  Kohsowitsch  {Bot.  Ztg., 
1894,  p.  !)i ;  (ihs.  Ill  ('hc)ii.  Zt;/.,  IS  {Is!i4),  No.  .'j^^  Report.,  p.  101). — 
The  author  shows  that  there  is  no  assimilation  of  free  introgen  of  the 
air  in  i)ure  cultures  of  2  alga^.  belonging  to  the  genera  Ci/stococcus 
and  Stichdcoccn.s,  when  under  suitable  conditions  for  their  growth. 
The  experiment  of  various  authors  in  which  by  contact  of  bacteria  and 
alga'  in  the  light  the  free  nitrogen  of  the  air  was  fixed,  the  author 
explains  through  the  sup])()sition  that  algic  are  unable  to  flx  free 
nitrogen  but  play  a  secondary  part,  the  bacteria  furnishing  carbon 
dioxid  which  they  form  during  the  processes  of  assimilation  in  the 
light.  In  other  cases,  not  pure  cultures,  through  the  presence  of  sugar 
the  nitrogen  tixaticm  appeared  to  be  greatly  assisted.  It  appears  that 
nitrogen  fixation  would  be  favored  by  the  ])resence  of  alga'  with  jelly- 
like membranes,  as  Nostoe,  and  it  is  not  unlikely  that  the  slime 
membranes  of  bacteria  oft'er  an  especially  good  nourishing  medium 
through  which  iixation  may  take  place. 

List  of  medicinal  plants  of  commercial  value  gathered  in  North  Carolina, 

W.  SiMi'SON  {Amcr.  Jour.  I'harm.,  06  (1S94),  \o.  10,  pp.  4SG-400). 

Hanover  fungus  flora,  ('.  Wku.mkr  (Jnhrcshn-.  uafurhist.  (ies..  1S91-'9.1,  pp.  2-90). — 
List  of  species,  with  critical  notes. 

The  Anonaceae  of  British  India  {Ann.  Itoij.  h'ot.  Card.  CuhntUi,  1S9.1;  ahn.  in 
Bot.  Cnitbl.,  f,9  (IS94),  No.  12,  pp.  371,  372). 

Mauritius  and  other  fiber  plants  (Barbados  Bot.  Sla.  Misc.  Jiiil.  1). — Compiled 
iuforiiiation  re.<jardiu,<;  the  Mauritius  lieiup,  Furcraa  gi(ianUa,  and  sisal  hemp,  Aijave 
rifiida  sisirKni((. 

Catalogue  of  the  indigenous  plants  of  Natal,  .1.  M.  Wood  (Dinhun:  1894,  p.  47). — 
A  proliiuinary  list  of  the  phanerogams  and  vascular  cryptogams  of  Natal,  nicluding 
a  few  from  Zululand.     The  list  contains  82!S  genera  and  2,607  species. 

A  companion  for  the  Queensland  student  of  plant  life,  F.  M.  Bailey  (Ann. 
BpL  Dept.  A(jr.   (Queensland,  1892-93,  p.  luS). — Au  elaborate  glossary   of  botanical 
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terms,  with  :ni   introductory  chapter  on  systeinatic,  structural,  and  physiological 
botany  and  ;ui  aiUleudum  ol"?  of  the  larger  orders  of  plants 

Contribulicns  to  the  flora  of  Queensland,  I'.  M.  Bailky  {Ann.  Bjyt.  Drpt.  Ai/r. 
Queensland,  189^-93,  p.  5S,  ;>/.s.  19). — List  of  tVesh-water  alga-,  with  descriptions  of 
new  species. 

Contributions  to  the  flora  of  Queensland,  F.  M.  Bailky  (Ann.  llpt.  Dipt.  A<jr. 
Qiiecnshuff,  1892- 93, pp.  5')-(]9). — List  of  phanerogams  and  \ascular  cryptogams,  witli 
descriptions  of  new  species. 

Investigations  on  the  Nymphceaceae,  R.  Schumann  {Ber.  dent.  hot.  Ge!i.,  13 
(1894),  Xo.  7,  pp.  17-^-l?S). — Review  of  the  w'ork  of  Raciborski,  which  is  compared 
■with  that  of  the  author. 

Anatomy  of  tlie  vrood  of  Albizzia  molucanna,  A.  Bukgekstkin  {Bcr.dcut.  hot. 
Ges.,  12  (1894),  Xo.  7,  pp.  1:0-172). 

Comparative  anatoniy  of  the  Casuarineee,  vrith  special  reference  to  the 
Gnetaceag  and  Cupuliferae.L.  A.  Boodle  and  W.  C.  Woksdell  (Ann.  J!ot.,8  (1894), 
Xo.  31,  pp.  231-264,  ph.  2). 

The  effect  of  strychnin  solutions  on  the  development  of  plants  in  different 
kinds  of  soils,  R.  Otto  {Ztudir.  Ptian:cnlrank.,  4  {1894),  Xo.  4,  pp.  21(i-:i3). 

The  influence  of  climate,  especially  of  rainfall,  on  the  form  of  the  fruit,  .J.  R. 
Ji-NGEU  {Bot.  Centhl,  59  {1894),  Xo.  3  and  4,  pp.  66-74,  tables  2). 

The  influence  of  light  on  forcing  the  buds  of  red  beech,  L.  .Jost  ^  Iltr.  deut.  hut. 
Gen.,  12  {1894),  Xo.  7,  pp.  188-197). 

Concerning  the  bud  development  of  deciduous  trees,  P.  Aluekt  {Forstl. 
naturw.  Ztschr.,  3  {1894),  Xo.  0,  pp.  346-376  ;  Xo.  10,  pp.  393-419). 

Contribution  to  the  study  of  the  embryology  of  Betulaceee,  S.  Nawaschin 
{Ber.  deut.  but.  Ges.,  12  {1894),  Xu.  7,  pp.  l(;3-in9). 

The  penetration  of  living  tissues  by  roots,  G.  .1.  Piep.ce  {Bot.  Zt/).,  52  {1894), 
Xo.  8  and  9,  pt.  /,  pp.  ir,9-174). 

Effect  of  submersion  on  roots  {Gard.  Chron.,  16  {1894),  scr.S,  p.  255). — The  claim 
that  roots  submerged  for  any  considerable  time  will  die  is  refuted  by  the  practice  of 
submerging  A'ines  for  30  to  60  days  to  destroy  the  phylloxera.  Miintz  says  that  such 
roots  may  obtain  the  requisite  amount  of  oxygen  from  the  nitrogen  protoxid  formed 
from  the  nitrates  of  the  soil  by  bacteria.  It  is  also  shown  that  roots  can  obtain  the 
oxygen  necessary  directly  from  the  nitrates  if  the  bacteria  are  not  present.  Submer- 
sion will  not  cause  suffocation  while  there  is  an  abundance  of  nitrogen  available. 

Investigations  on  fasciation,  A.  Nestlek  {Oesterr.  hot.  Ztschr.,  1894,  p.  343, 
pis.  2). 

Concerning  the  constituents  of  the  membranes  of  fungi,  I,  E.  Wintek.stein 
{Ztschr.  phjisiuL  Client.,  19,  Xo.  6,  pp.  521-562). 

The  action  of  molds  on  albumen,  E.  Maijchal  {Bui.  Soc.  Mier.  Behje,  1893;  abs. 
in  Bui.  Soc.  Bot.  France,  41  {1894),  Xo.  5,  pp.  403,  404). 

Revision  of  the  tubercles  of  plants  and  tuberculoides  of  Leguminosee,  D. 
Clos  {Abs.  in  Bui.  Sue.  Bot.  France,  41  {1894),  Xo.  5,2)p:  406-408). 

Root  tubercles  of  Leguminosae,  M.  C.  C[ooke]  {Gard.  Chron.,  16  {1894),  eer.  3,  pp. 
307,  308). — A  resume,  to  be  continued. 

The  root  tubercles  of  soja  bean,  O.  Kirciiner  {Repr.  from  Jleitrag.  IHol.  Pjlam., 
7  {1894),  Xo.  2,  pp.  213-223,  pi.  1). 

Method  for  examining  seeds  of  cereals,  C.  MCller  {Pharni.  Central  Halle,  35,  p. 
S57;  abs.  i)i  Chem.  Centbl.,  1894,  II,  Xo.  9,  p.  448). — Directions  for  mechanical  separa- 
tion of  the  ])arts  of  the  kernel  for  microscopic  study. 

Root  tubercles  of  alder,  etc.,  M.  C.  Cooke  {Gard.  Chron.,  ID  {1894).  ser.  3,  pp. 
398). 

The  natural  history  of  plants,  their  forms,  growth,  reproduction,  and  distri- 
bution, K.  vox  Marilaun,  translated  by  F.  W.  Oliver.  {London:  Blackie,  1804, 
vol.  1,  pp.  386) . 
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Contribution  to  the  life  history  of  the  wheat  plant.  I,.  M.  Hloomfield  (  Ami. 
h'pt.  Ohio  AauL  Sri.,  J  (1894),  pp.  li-U). 

A  theory  of  the  strobilus  in  archegoniate  plants,  F.  O.  Howr.u  {Anw.  Hot.,  S 
{1S04),  Xo.  HI,  pp.  P.4P.-.V;r,). 

Concerning  the  Galton  curves  as  showing  discontinued  variation.  H.  i>k 
Vkii-.s  (lUi:  chut.  l>of.  (irs.,  12  {1S94).  Xo.  7,  pp.  197-^(>:,  pi.  1). 

On  the  presence  of  centrospehres  in  fungi,  H.  Wagki;  (Ann.  Hot.,  s  (1894),  Xo. 
SI.  pp.  3.'/-l.l4,pl.  1). 

Nuclecli  and  centrosomes,  J.  E.  Hi'mphkey  {Anti.  Hot.,  8  (1894),  X'o.  .31,  pp. 
373-S7I:). 

Concerning  zygmorphic  flowers,  K.  Miaf^.sxKU  (Hot.  Centbl.,  i;/'(/894),  Xo.  1,  pp. 
1-15). 

The  origin  of  pectin  by  the  action  of  lime  on  the  cell  w^all  of  the  cane,  H.  C. 
P.  Geeklics  (Rc}))-.  from. Arch.  Java  Suikerind.,  1893,  pp.  ?). 

Some  experiments,  in  transpiration  and  assimilation,  E.  Stahl  (Bat.  Ztg.,  52 
(1894),  Xo.  0  and  7,  pt.  l,pp.  117-145,  pj.  1). 

Practical  photomicrography,  A.  Princjle  (  London  :  Iliffr  4-  Son,2yp.  160,  Jjfis.29). 

BACTERIOLOGY. 

Our  secret  friends  and  foes,  P,  F.  Fuaxkland  (Lo?)rfo»  /  Societi/ for  Promoting 
Christian  Knowledge;  Xew  York:  E.  i'i- J.  li.  Young  <f-  Co.,  1894;  noticed  in  Chem. 
News,  70  (1894),  No.  1821,  p.  196). — Popular  accounts  of  luicrooi'gaiiisms,  useful  and 
otherwise. 

Beneficial  and  injurious  bacteria.  E.  Volpe  (AJmanacco  giorn  d'Agric.  I j  Italia 
Agricola,  1894). 

Rate  of  fermentation  of  sugars,  W.  (i.  A.  Kouertson  (Edinh.  Med.  Jour.,  1894, 
pp.  803-809). 

Alcohol  and  sugar  production  by  organisms  from  by-products  of  sugar 
manufacture,  F.  A.  Y.  C.  Went  and  H.  C  P.  Geekligs  ( West  Java  Sugar  Station 
Contr.  13,  pp.  21,  pi.  1). 

Action  of  light  on  bacteria,  H.  C.  Fyfe  (tlard.  Chron.,  16  (1894),  ser.  3,  pp.  292, 
293). — Popnlai-  account  of  liyj:;ieiiic  and  botauical  experiments  with  bacteria. 

Anaerobic  fermentation  produced  by  Bacillus  orthobutylicus  and  some  of 
its  variations  under  certain  biological  influences,  L.  Gri.mijekt  (Jour.  Pharm. 
et  Chim.,  1894,  pp.  281-288). 

METEOROLOGY. 

Meteorological  summary  for  the  United  States  for  1893,  C. 
Abbe  and  A.  J.  Henry  {U.  H.  Dept.  A  (jr.,  Weather  Bureau,  Monthly 
Weather  Review,  21  {1893),  No.  IS,  pp.  YI  and  377-3!>0,  eharts  7).— A 
suiimiary  of  meteorological  conditions  m  tlie  United  States  is  given  in 
notes,  table,  and  charts  based  upon  data  furnished  by  1,573  regular  and 
voluntary  observers  of  the  Weather  Bureau: 

"The  relation  between  the  climate  of  any  region,  the  growtli  of  vegetation,  and 
the  quality  of  the  crops  is  commonly  understood  to  depend,  primarily,  upon  the 
actual  temperature,  sunshine,  and  moisture.  The  accumulated  sums  of  these  quan- 
tities day  by  day  after  the  seed  is  sowu  hold  a  close  relation  to  the  resulting  har- 
vest. On  the  other  hand,  the  seeds  that  have  been  raised  for  many  years  in  sncces- 
sion  iu  the  same  region  have,  by  a  process  of  acclimatization,  attained  the  property  of 
yielding  what  may  be  called  a  normal  crop  under  normal  climatic  conditions;  hence 
the  departures  of  the  weather  for  any  year  from  the  normal  climate  may  be  assumed  to 
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produce  corre8pou(liii,n'  departuri's  of  tlif  croj)  for  that  year  from  the  nomal  crop. 
From  this  point  of  view  it  has  become  the  custom  to  publisli  lu  the  successive 
Weather  Reviews  the  departures  of  temjierature  ami  rainfall  for  the  respective 
months  as  well  as  the  accumulated  departures.  In  order  to  present  a  condensed 
summary  of  the  climatic  conditions  during  the  year  1893  tables  have  been  prepared 
showing  all  of  these  accumulated  departures.  [These  tables]  have  been  constructed 
in  tlie  following  manner :  P^or  each  district  the  departure  from  the  normal  for  the 
month  of  Januarj^  is  shown  in  the  first  column,  and  is  expressed  in  degrees  F.  and 
inches  of  rainfall,  respectively ;  the  departures  for  the  month  of  February,  after 
being  added  to  those  of  January,  give  the  accumulated  departure  for  that  month,  as 
shown  in  the  second  column,  and  so  on  until  the  end  of  the  year,  so  that  tije  depar- 
tures given  in  the  column  for  December  represent  the  sum  total  of  the  12  monthly 
departures.  If  we  wish  to  find  the  mean  departure  from  the  beginning  up  to  any 
month  in  the  year,  we  divide  the  accumulated  departure  for  that  month  by  the 
calendar  number  of  the  month.   .  .   . 

"In  general,  it  will  be  seen  that  the  year  has  been  cold,  and,  except  in  the  Middle 
and  South  Atlantic  States,  has  steadily  progressed  from  .January  to  December 
toward  greater  deficits  of  temperature.  [The  table  of  accumulated  departures  of 
precipitation]  shows  that  there  has  been  almost  everywhere  a  deficit  of  precipita- 
tion, and,  except  in  the  North  Pacific  district,  a  steady  movement  from  mouth  to 
month  toward  a  greater  deficit." 

Summary   of    meteorological    records    for    thirty-six    years, 

1858-'93  {Kansas  ^Sta.  Jxpt.  ISUo,  pp.  10-22,  dgms.  2). — Tables  show  (1) 
the  precipitation,  (2)  temperature,  and  (3)  combined  rainfall  and  max- 
innim  and  minimum  temi^eratures  at  the  college  during-  30  years, 
divided  into  10-day  periods.  Diagrams  are  also  given  which  show  the 
annual  precipitation  and  the  mean  annual  temi^erature  aud  rainfall 
curves  for  the  same  period.  The  mean  annual  precipitation  for  the 
whole  period  was  30.17  in.,  the  mean  temperature  52.82°  F. 

"  [From  the  diagrams  it  will  be  seen  that]  the  least  rain  fell  in  1860  and  the  most 
in  1876.  Probably  the  most  noticeable  feature  is  the  wide  variations  from  year  to 
year  in  the  first  part  of  the  curve  and  the  much  less  variations  in  the  last  part.  The 
greatest  variation  from  normal  in  the  last  15  years  was  7.23  in. ;  in  the  preceding  15 
years  this  was  exceeded  7  times,  the  greatest  variation  from  normal  being  16.76 
in  ...   . 

"The  total  rainfall  for  the  first  8  years  was  247.24  in.,  which,  divided  l)y  8, 
gives  a  mean  of  30.91  in.  This  normal  curve  seems  to  be  the  best  test  of  increase  or 
decrease  of  rainfall.  The  normal  curve  was  the  lowest  in  1875,  when  it  reached 
28.17  in.  There  was  a  gradual  increase  to  1884,  when  it  was  30.66  in.  This  is  the 
highest  normal,  if  we  except  the  first  8  years,  wlten  no  satisfactory  normal  could  be 
established.  Since  1884  there  has  been  a  nearly  uniform  decrease  of  normal  until, 
in  1893,  it  was  30.17  in.  ... 

"The  temperature  curve  is  quite  regular,  being  the  lowest  in  the  second  decade 
of  .January,  with  a  mean  of  23. J9^  F.,  and  the  highest  the  second  decade  of  July, 
when  the  mean  reached  78. 70^^.  There  is  a  cold  spell  the  first  decade  of  February, 
made  somewhat  more  prominent  by  warm  periods  the  last  of  January  and  the  middle 
of  Februarj'. 

"In  general,  it  may  be  said  that  the  rainfall  varies  with  the  temperature.  This 
is  shown  in  the  general  outline  of  the  two  curves.  The  irregularities  in  the  rainfall 
curve  seem  to  be  accidental,  such  as  would  be  obtained  from  a  single  year;  when, 
however,  it  is  remembered  that  this  curve  is  the  mean  of  36  years,  it  will  be  seen 
that  these  irregularities  are  quite  certain  to  occur.  Assuming  that  the  rainfall  should 
follow  the  temperature,  3  serious  dry  periods  of  more  or  less  extent  may  be  noted, 
9467— No.  4 3 
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the  first  beginning  with  the  2l8t  of  February  ami  continuing  to  tlie  20th  of  March. 
This  is  the  period  so  trying  to  winter  wheat,  and  much  of  the  winterkilled  wheat 
can  be  traced  to  this  lack  of  rainfall,  rather  than  to  extremes  of  temperature.  The 
nest  threatening  dry  period  is  the  first  decade  of  Jnly.  This  is  a  short  period,  and 
the  previous  wet  period  makes  it  less  noticeable.  This  period  is  accompanied  by 
a  rapidly  rising  temperature  to  almost  the  maximum,  and  frequently  by  hot  winds. 
This  may  result  in  so  much  injury  to  growing  corn  that  the  following  wet  period  can 
not  overcome  it. 

"The  most  SQi'ious  dry  period,  on  account  of  its  duration,  runs  through  August, 
September,  and  the  first  10  days  in  October.  It  is  this  period  that  is  especially  try- 
ing to  corn,  late  potatoes,  and  fall  fruits.  Two  and  one-fourth  inches  of  rainfall 
during  thi»  period  would  bring  the  rainfall  curve  up  to  the  temperature  curve. 

"Probably  1  in.  of  rain  properly  distributed  would  carry  crops  safely  over  this 
period.  This  suggests  the  good  that  might  be  done  with  a  small  amount  of  water 
applied  at  the  right  time. 

"The  wet  period  in  the  middle  of  May  frequently  prevents  the  proper  cultivation 
of  crops,  especially  if  continued  to  the  end  of  June.  The  advantage  that  might 
naturally  be  expected  from  our  wet  years  is  often  lost  by  this  season  becoming  too 
wet  and  cold,  the  cold  being  indicated  by  a  slight  depression  of  the  temperature 
curve.  It  is  not  claimed  that  any  or  all  of  these  periods  are  present  each  year. 
Noted  examples  in  recent  years  of  injury  to  winter  wheat  by  the  spring  drought  are 
1879,  1880,  1881,  1885,  and  1887.  Oreat  injury  to  corn  resulted  from  the  .July  drought 
of  1881,  1887,  1890,  and  1893.  The  tendency  to  form  the  dry  periods  mentioned  is 
clearly  seen  in  1882,  but  a  cool  .July  and  August,  with  a  warm  spring  and  fall,  gave 
the  unusually  large  crops  of  that  year  on  2  in.  less  rainfall  than  normal." 

Meteorology,  C.  H.  Johnson  [Massachusetts  State  8ta.  Ept.  1893, 
iq).  390-39.~>). — The  most  conspicuous  meteorological  plienomeiia  of  1893 
are  briefly  referred  to,  and  moutlily  summaries  of  observations  on  tem- 
perature, humidity,  precipitation,  wind  movement,  etc.,  are  tabulated, 
with  notes  on  casual  phenomena.  The  summary  for  the  year  is  as 
follows:  .Mean  temperature  (degrees  F.),  44.55;  precipitation  (inches), 
total, 43.L*2;  mean  monthly  3.60,  highest  monthly,  5.55  (February)  5  lowest 
monthly,  2.57  (September);  snow  fall,  80.5;  mean  dew  point,  58.17; 
mean  relative  humidity,  79.76;  prevailing  direction  of  wind,  NW. 

Meteorological  summary  for  July,  189'i  {Massachusetts  State.Sia.  BuJ.  54,}).  1). — 
Brief  notes  on  the  weather  au(>  condition  of  crojis  and  a  summary  of  observations 
on  temoerature,  rainfall,  and  wind  movement  are  given. 

Meteorological  summary  for  North  Carolina  for  June,  1894  (North  Carolina 
Sta.  State  Weather  Service  Bui.  .7?,  pi>.  $7-100.  maps  :.'). — Daily  and  monthly  summaries 
of  observation  by  the  State  weather  service  cooperating  with  the  Weather  Bureau 
of  this  Department. 

WATER— SOILS. 

The  action  of  lime  on  the  flocculation  of  different  soils,  K. 

Sachsse  and  A.  Becker  {Landw.  Vers.  Stat,  45  [1894),  Ifo.  1  and  2, 
2)p.  137-146). — In  continuation  of  previous  experiments '  the  author 
tested  the  flocculating  power  of  lime  on  the  following  kinds  of  soil:  (1) 
A  deep  alluvial  loam,  (2)  an  jeolian  loess,  (3)  a  clayey  loess  loam,  (4) 
a  heavy  clay  soil,  and  (5)  and  (6)  meadow  loams.     Only  portions  of 

'  Landw.  Vers.  Stat.,  43  (1891),  No.  1  and  2,  pp.  15-25  (E.  8.  K.,  5,  p.  695). 
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these  soils  of  the  same  hydraulic  value  (uuder  O.Ul  raui.  in  diameter),  as 
determined  Ijy  Schoue's  apparatus,  were  used.  These  were  flocculated 
as  in  previous  exi)erimeuts,  and  in  order  to  hnd  the  cause  of  the  great 
variation  in  flocculation  observed  the  original  soil  and  the  flocculated 
and  the  uonflocculated  i)arts  were  examined  with  reference  to  their 
content  of  sand  and  clay  (insoluble  in  hydrochloric  acid)  and  zeolites 
(soluble  in  hydrochloric  acid).  From  the  results  the  proportion  of 
sand  and  clay,  and  zeolites  flocculated  and  not  flocculated,  and  the 
composition  of  the  zeolites  in  the  original,  flocculated,  and  uonfloccu- 
lated i)ortions  are  calculated. 

No  definite  relation  between  the  water  content  of  the  sand  and  clay 
(insoluble  portion)  of  the  diflereut  soils  and  their  susceptibility  to  floc- 
culation was  traced.  Beyond  this,  no  conclusions  are  deemed  war- 
ranted at  the  present  stage  of  the  investigation. 

Water  and  water  analyses,  C.  W.  McCurdy  (Idaho  Stu.  Bid.  8,  pp.  25). — A  gen- 
eral discussion  on  water  and  water  supply,  accompanied  by  analyses  of  27  samples 
of  water  collected  in  and  around  Moscow,  Idaho,  or  sent  in  from  other  parts  of  the 
State.     A  scale  of  prices  for  water  analyses  is  appended. 

Analyses  of  water  {ilas8achusetfs  State  Sta.  llpt.  1S93,  pp.  332-335). — Analyses  of 
93  samples  of  water  with  reference  to  fitness  for  domestic  use  are  rej^orted  with 
rules  for  interpreting  the  results. 

The  chemical  composition  of  the  atmosphere,  T.  L.  Phipson  (Coiiipt.  Bend., 
119  {1S94),  Xo.  S,  pp.  444-416). 

Concerning  the  rainfall  and  nitrogen  content  of  the  rain  water,  T.  Mahh 
{East  Java  Ejpt.  Sta.  Contr.  47,  j>p.  03-6?). 

Investigations  concerning  the  relation  of  atmospheric  precipitation  to  plants 
and  soils,  E.  Wollxv  {Forsch.  Ceh.  ayr.  I'hys.,  17  (1894),  No.  3  and  4,  pp.  350-372). 

Bacteriological  examination  of  potable  w^ater  (Abs.  in  Chem.  News,  70  (1894), 
No.  1817,  p.  149). 

Microorganisms  in  water,  their  significance,  identification,  and  removal,  P. 
EiiANKLAXD  (London  :  Longmans,  (irecn  .f-  Co.  j  reviewed  in  Analyst,  1894,  Au/j.,  p.  192). 

Electrical  sanitation,  C.  W.  Chaxcellor  (V.  S.  Consular  Rpt.  1894,  Aug.,  pp. 
639-64?). — A  discussion  of  the  purification  of  sewage  waters  hy  means  of  the  decom- 
position of  chlorid  of  magnesia  etfected  1)y  the  electric  current. 

Preliminary  work  on  some  Kentucky  marls,  A.  M.  Peter  (Kentucky  Sta.  lipt. 
1892,  pp.  36-42).— K  reprint  of  Bulletin  39  of  the  station  (E.  S.  R.,  3,  p.  792). 

Analyses  of  soils  (Massachusetts  State  Sta.  Rpt.  1893,  pp.  324,  325). — Chemical 
analyses  of  3  samples. 

.Advantages  and  effects  of  deep  plowing,  L.  Grandeau  (Jour.  Afjr.  I'rat.,  58 
{1894),  No.  4,  pp.  487-490). — A  popular  article,  with  determinations  of  the  water  con- 
tent of  soil. 

Studfes  in  moor  culture,  Koehl  (Forstw.  Centbl.,  16  (1894),  \o.  9  and  10,  pp. 
452-470).— (To  be  continued.) 

Investigations  relating  to  the  modifying  of  the  physical  properties  of  moor 
soils  by  li^ixing  and  covering"  w^ith  sand,  E.  Wollxy  (Forsch.  Geb.  agr.  Phys.,  17 
(1894),  No.  3  and  4,  pp.  229-290). 

The  amount  and  the  role  of  carbonate  of  lime  in  arable  soils,  A.  Bernard  ( liev. 
A(jr.  lie  Maurice,  8  (1894),  No.  7,  pp.  154-160). — (Continued.) 

Agricultural  charts  of  the  Canton  of  Ferte-sous-Jouarre  (Jour.  Ayr.  I'rat.,  58 
{1894),  No.  39,  pp.  462-465,  fig.  1). 
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FERTILIZERS. 

The  assimilation  of  humus  and  organic  substances  by  plants, 
E.  Breal  {Ann.  Afjron.,  20  {1894),  No.  <S',  j^P-  S53-370). — The  preGeuce 
ill  the  soil  of  the  bro^n  or  black  substance  resultiui>"  from  tlie  slow 
decomposition  of  former  vegetation,  known  as  humus,  has  long  bet^ii 
popularly  considered  an  index  of  fertility.  This  humus,  however,  is  a 
substance  of  very  variable  composition,  undergoing  constant  change 
due  to  oxidation  under  tiie  influence  of  numerous  organisms.  Decom- 
position of  humus  is  more  active  the  higher  the  temperature.  This 
accounts  for  the  small  percentage  of  humus  in  soils  of  hot  dry 
regions. '  Boussingault  observed  more  than  40  years  ago  that  peat 
bogs  do  not  occur  in  the  tropics  excej^t  at  an  altitude  of  1,000  meters 
or  more  above  the  sea. 

It  has  been  held  by  many  leading  investigators  of  the  subject  that 
humus  has  little  practical  significance  as  a  direct  food  for  idants, 
although  it  has  been  shown  that  certain  of  its  constituents  may  be 
absorbed  and  assimilated  by  plants,^  and  this  view  seems  to  be 
strengthened  by  the  fact  that  well-developed  plants  have  been  grown 
repeatedly  in  a  soil  free  from  humus  or  in  solutions  containing  only 
mineral  salts. 

In  comparative  tests  by  Deherain  of  chemical  fertilizers  and  organic 
manures  on  a  large  number  of  crops  carried  on  for  several  years  the 
yield  has  invariably  been  higher  on  the  plats  supplied  with  humus- 
forming  manures.  The  results  indicate,  moreover,  that  the  fertility 
declined  as  the  proportion  of  humus  in  the  soil  decreased.^ 

In  support  of  the  view  that  plants  assimilate  organic  matter  directly, 
the  author  cites  the  cases  of  the  assimilation  of  humus  by  the  roots  of 
certain  trees,  such  as  chestnuts,  oaks,  and  beeches,  by  means  of 
mycorrhiza  as  observed  by  Frank  5  the  utilization  by  fungi  of  the 
organic  compounds  elaborated  by  algi^e,  as  in  lichens;  the  insectivorous 
habits  of  certain  plants,  such  as  Drosera  rotundifoJia;  the  symbiosis 
of  leguminous  plants  with  bacteria  of  tlieir  root  tubercles;  and  the 
celebrated  experiments  of  Bohm,  in  which  beau  plants  kept  in  dark- 
ness until  the  starch  had  disappeared  had  the  starch  restored  by  having 
the  stems  and  leaves  placed  in  a  solution  of  sugar. 

The  author  placed  recently  germinated  plantlets  of  lentils,  wheat, 
and  beans  in  (1)  a  solution  of  nitrate  and  phosphate  of  potash,  (2)  a 

'SeeF.  W.  Dafert  and  A.  B.  Cavalcanti's  report  on  the  soils  of  Sao  Paulo,  Brazil. 
(Rftlat.  Inst.  Agron.,  Sao  Paulo,  1893,  ])p.  69-72;  E.  S.  R.,  6,  p.  199) ;  and  E.  W.  Hilgard 
and  M.  E.  .Jaffa  on  the  nitrogen  contents  of  soil  humus  in  arid  and  humid  regions 
(Agl.  Sci.,  8  (1894),  No.  4,  p.  165;  E.  .S.  R.,  6,  p.  197). 

2See  E.  8.  R.,  5,  p.  832. 

^^^ee  H.  Snyder  on  the  composiHon  of  native  and  cultivated  soils,  and  tlie  effect  of 
continuous  cultivation  upon  fertility  (Minn.  Sta.  Bui.  30;  E.  S.  R.,  5,  ji.  «57). 
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dilute  solution  of  liumate  of  liine,  and  (3)  ordinary  water.  The  plant- 
lets  grown  in  the  huniate  solution  developed  much  more  rapidly  than 
those  grown  in  either  of  the  other  solutions.  To  get  still  more  positive 
evidence  of  the  assimilation  of  humus  by  plants  a  tuft  of  Poa  annua 
was  extracted  from  the  soil,  the  roots  cut  off,  and  the  tuft  placed  in 
water  until  new  white  roots  had  developed.  The  tuft  was  then  divided 
into  two  i^arts,  from  one  of  which  the  upper  part  of  tlie  plant  was 
removed.  Each  part  was  placed  in  a  highly  colored  sohition  of  liumate 
of  potash.  After  2  days  the  humus  had  almost  entirely  disappeared 
in  the  solution  in  which  the^ roots  with  tops  attached  had  been  placed, 
while  the  solution  in  which  the  detached  roots  had  been  placed  was 
apparently  unaltered. 

The  experiments  of  Sachs,  in  which  tracings  were  obtained  on 
marble  by  the  action  of  the  roots  of  bean  plants,  were  repeated  with  a 
tuft  of  Poaj  substituting  a  piece  of  filter  paper  covered  with  humic 
acid  for  the  marble  slab.  The  tracings  which  Sachs  obtained  were 
reproduced  on  the  black  layer  of  humus. 

It  IS  a  well-known  fact  that  when  the  soil  in  which  plants  are  grow- 
ing IS  abundantly  supplied  with  jilant  food  the  roots  remain  short  and 
tliick,  while  in  poor  soils  they  spread  out  to  a  great  distance.  A  tuft 
of  Poa,  pro-vided  with  aquatic  roots  produced  as  described  above,  was 
suspended  between  two  flasks,  one  half  of  the  roots  hanging  in  one 
flask  containing  water  to  which  1  gm.  of  phosphate  of  potash  per  liter 
had  been  added,  and  the  other  half  in  the  second  flask  containing 
water  to  which  had  been  added,  in  addition  to  the  above  proportion  of 
phosphate  of  potash,  sufficient  humate  of  potash  to  render  the  solu- 
tion brown.  At  the  end  of  2  creeks  the  roots  in  the  flask  without 
organic  matter  had  attained  twice  the  length  of  those  in  the  other 
flask. 

Experiments  with  humate  of  soda  gave  the  same  results  as  those 
with  humate  of  potash.  Other  experiments  showed  that  the  Poa 
l)lants  assimilated  sugar  with  great  rapidity  when  their  roots  were 
immersed  in  a  solution  of  this  substance. 

These  experiments  seem  to  warrant  the  conclusion  that  plants  are 
able  to  absorb  carbonaceous  organic  substances  through  their  roots, 
and  that  they  derive  great  benefit  from  this  supply  of  plant  food. 

The  doubt  which  has  been  cast  upon  the  ability  of  plants  to  directly 
absorb  and  assimilate  the  organic  matter  of  the  soil  would  appear  to 
be  dispelled  by  the  results  liere  reported. 

Intensive  culture  with  chemical  fertilizers  is  the  cause  of  a  serious 
loss  of  organic  matter  in  the  soil.  Deherain,  who  has  shown  that  the 
fertility  of  a  soil  declines  as  the  humus  content  decreases,  has  called 
attention  to  the  danger  from  this  source.  At  the  same  time  he  has 
proposed  a  remedy,  viz,  the  culture  of  catch  crops  to  prevent  the  oxi- 
dation of  humus  and  loss  by  drainage  and  to  furnish  in  autumn  a  mass 
of  vegetable  matter  to  be  turned  in  as  green  manure. 
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The  action  of  nitrates  on  the  assimilability  of  potash  in  poor 
sandy  soils,  P.  Piohard  {Compt.  Rend.,  11'.)  {1S9-I),  Ko.  10, pp.  471-473). 
Three  series  of  experiments  ou  White  Burley  tobacco  grown  on  fine, 
white,  siliceous  sand  are  reported.  In  these  nitrogen  was  furnished  in 
the  fonn  of  nitrate  of  soda,  nitrate  of  lime,  nitrate  of  magnesia,  and 
l)eanut  cake;  phosphoric  acid  in  the  form  of  superphosphate,  phosphate 
of  soda,  phosphate  of  potash,  phosphate  of  lime,  and  phosphate  of 
magnesia;  and  potash  in  the  form  of  nitrate,  sulphate,  and  phospliate. 

Of  the  5.0  gm.  of  insoluble  potash  which  the  soil  contained  the  tobacco 
which  received  the  nitrate  of  lime,  nitrate  of  soda,  and  nitrate  of  mag- 
nesia assimilated,  respectively,  O.OG,  3.21,  and  0.48  gm.  Practically  the 
same  results  were  obtained  where  peanut  cake  was  applied,  especially 
when  nitrification  was  promoted  by  applications  of  i)liosphate  or  car- 
bonate of  lime.  The  amounts  of  insoluble  potash  assimilated  by  the 
])hints  varied  from  1.02  to  3.04  gm.,  the  highest  amount  being  assimi- 
lated where  carbonate  of  lime  was  applied. 

This  beneficial  action  of  nitrates  in  increasing  the  assimilability  of 
potash  is  undoubtedly  not  peculiar  to  tobacco,  but  would  be  manifested 
in  case  of  other  i)lants,  especially  the  potato,  which  belongs  to  the  same 
family  and  has  similar  fertilizer  requirements. 

It  has  been  observed  that  on  the  siliceous  soils  of  Brittany,  which 
are  poor  in  assimilable  i)otash  and  lime  and  rich  in  organic  nitrogen,  the 
application  of  lime  or  carbonate  of  lime  increased  the  yield  of  fodder 
beets  fourfold  to  sixfold.  Land  plaster,  in  addition  to  the  lime  or  car- 
bonate of  lime,  still  further  increased  the  yield. 

Viticnlturists  find  the  continued  use  of  plaster  in  soils  rich  in  organic 
nitrogen  profitable  on  account  of  its  action  in  promoting  nitrification 
and  the  consequent  assimilation  of  potash,  for  it  is.  probable  that  the 
beneficial  effect  resulting  from  the  use  of  various  calcareous  manures 
is  due  not  only  to  the  nitrates  formed  but  to  their  indirect  action  in 
promoting  the  assimilability  of  potash. 

In  view  of  these  facts  the  amount  of  potash  in  a  soil  soluble  in  aqua 
regia  can  no  longer  be  considered  as  the  extreme  limit  of  assimilability 
of  this  element,  but  it  becomes  necessary  to  determine  the  total  com- 
bined i)otash. 

Fertilizers,  how  to  make  and  how  to  use  them,  A.  A.  Persoxs  {Florida  Sta. 
Bid.  22,  2)}).  .^7).— The  principles  underlj'ing  the  use  of  fertilizers,  the  nature  of  the 
various  fertilizing  materials  in  common  nse,  and  the  fertilizer  reqnireraents  of  difter- 
ent  crops  are  discnssed,  and  formulas  for  compounding  fertilizers  for  diflerent  crops 
as  calciilated  l)y  Sempers '  are  given. 

The  use  of  mixed  fertilizers ,  .J.  B.  Lav^es  {Rural  Xew  Yorker,  1894,  Sept.  S,  p. 
565). — Popular  article. 

Progress  in  the  domain  of  fertilizing,  with  special  reference  to  liming,  O. 
ScniLLENBEiiGEK  {Fiihlhif/'s  Landic.  Ztg.,  43  {1S94),  No.  17,  pp.  533-545;  No.  IS,  pp. 
557-565). 
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Fertilizers  iii  feeding  stufifs,  their  properties  and  uses.  B.  Dyer  {London  :  Crosby, 
Lockivood  <<{■  Son,  1S94,  pp.  12J;   noticed  in  Client.  Xeim,  7"  (1894),  No.  1819,  p.  170). 

The  storage  of  farmyard  manure,  F.  Nash  {Uev.  Ayr.  tie  Maurice.  8  (7894),  No.  7, 
pp.  149-153). — Practical  coiicln.sioiis  from  couipilcd  data. 

The  care  and  management  of  farm  manure  in  South  India,  C.  Hexsox  (Dept. 
of  Land  Ilecordu  and  Ayr.,  Madrax,  liul.  .]1,  pp.  ?297-SOO). — The  unfortunate  neglect 
of  manure  in  this  part  of  India  is  pointed  out  and  improved  methods  of  management 
are  hrietly  described,  the  deep  stall  or  impacted  manure  system  heing  especially 
commended. 

Peat  manure,  L.  Dumas  {Jour.  Ayr.  Prat.  58  {1894),  Xo.  S9,  pp.  4G8-471). 

Analysis  of  rabbit  manure  and  of  the  waste  in  the  manufacture  of  -wood 
excelsior.  A.  Petekmaxx  (Bui.  Min.  Ayr.  Ilelyiquc,  10  (1894),  Xo.  1,  pp.  92-95). 

The  form  of  phosphoric  acid  to  be  applied  to  soils  (Uev.  Ayr.  lie  Maurice, 8 
(1894),  Xo.  7,  pp.  1G1-1G3).—X  brief  popular  article. 

On  the  solubility  of  phosphoric  acid  and  Ehrmanniet  (phosphate  of  lime), 
H.  C.  P.  Geerligs  (  Wefit  .Tara  Suyar  Sta.  Confr.  14,  pp.  11). 

The  decomposition  of  silicates  by  ferrous  and  manganous  oxids,  R.  Sachsse 
and  A.  Becker  (Landiv.  Vers.  Stat.,  45  (1894),  No.  1  and  2,  pp.  147-151). 

Commercial  fertilizers,  M.  A.  Scovell  {Kentucky  Sta.  Rpt.  1891,  pp.  68-86,  99- 
20i).— Reprints  of  Bulletins  34  and  36  of  the  station  (E.  S.  R.,  3,  pp.  227,  791). 

Commercial  fertilizers,  M.  A.  vScovell  (Kentucky  Sta.  Rpt.  1892,  pp.  89-107,  120- 
X?^).— Reprints  of  Bulletins  41  and  43  of  the  station  (E.  S.  R.,  4,  pp.  248,  643). 

Commercial  fertilizers,  A.  M.  Peter  (Lienfucky  Sta,  Rpt.  1893,  pp.  71-87). — A 
reprint  of  Bulletin  46  of  the  station  (E.  S.  R.,  5,  p.  290). 

Fertilizer  inspection  and  analysis  in  Maryland  (Maryland  Sta.  Bui.  27,  pp.  97- 
132). — This  includes  tabulated  analyses  of  181  samples  of  fertilizers  examined  March 
to  July,  1894;  a  list  of  fertilizer  manufacturers,  with  names  of  brands  licensed 
August  6,  1894;  a  schedule  of  trade  values,  with  notes  on  valuation;  and  the  text  of 
the  amended  State  fertilizer  law  approved  by  the  governor  April  6,  1894. 

Inspection  of  fertilizers  in  Massachusetts  (Massachusetts  State  Sta.  Rpt.  1893, 
pp.  264-323). — This  includes  general  remarks  on  the  conduct  of  the  fertilizer  control 
and  on  valuation,  State  laws  relating  to  fertilizers,  a  list  of  licensed  manufacturers 
and  dealers,  and  tabulated  analyses  of  335  samples  of  fertilizer  materials,  including 
compound  fertilizers,  bone,  dissolved  boneblack,  odorless  phosphate,  Florida  phos- 
phate. South  Carolina  floats,  double  superphosphate,  phosphate  of  ammonia,  phos- 
phate of  potash,  sulphate  of  potash,  muriate  of  potash,  carbonate  of  potash,  nitrate 
of  soda,  saltpeter  waste,  castor  pomace,  cotton-seed  meal,  wood  ashes,  cotton-hull 
ashes,  swill  ashes,  logwood  ashes,  sewage,  boiler  soot,  sulphate  of  soda,  mill  sweep- 
ings, peat,  muck,  canal  mud,  and  stable  manure. 

Fertilizer  inspection  and  analysis  in  Massachusetts  (Massachusetts  State  Sta. 
Bui.  54,  pp.  2-8). — A  schedule  of  trade  values  of  fertilizing  ingredients  is  given,  with 
tabulated  analyses  of  77  sami:)les  of  fertilizing  materials,  including  compound  fer- 
tilizers, wood  ashes,  muriate  of  potash,  cotton-seed  meal,  dried  ground  fish,  hair 
waste,  cotton  waste,  refuse'from  calico  works,  marl,  and  seaweed. 

Compiled  analyses  of  fertilizers,  C.  S.  Crocker  (Massachusetts  State  Sta.  Rpt. 
1893,  pp.  337-34.5). — Tables  show  the  averages  of  the  results  of  analyses  made  at 
Amherst,  Massachusetts,  from  1868  to  1893,  of  a  large  number  of  fertilizing  materials. 

Fertilizer  inspection  and  analysis  in  New  York  (New  York  State  Sta.  Bui.  73, 
n.  ser.,  pp.  347-379). — A  schedule  of  trade  values  of  fertilizing  materials,  a  scale  of 
prices  for  fertilizing  ingredients  in  foods,  and  tabulated  analyses  of  186  samples  of 
fertilizers  collected  during  the  spring  of  1894. 
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Experiments  with  different  phosphates  on  corn,  C.  A,  (Ioess 
MA>'N  {Ma-ssaehttsctta  ;St((tc  mi.  lipt.  ls<J3,  pp.  :,>21-.^25).—V\iOi=,\)\\^tw 
slag,  Mona  guauo,  Florida  rock  phosphate,  South  Carolina  floats,  each 
at  the  rate  of  850  lbs.  per  acre,  and  dissolved  bone  at  the  rate  of  HOO 
lbs.  per  acre,  were  applii^d  in  connection  with  a  constant  (quantity  of 
nitrogen  and  potash.  The  fertilizer  applied  to  each  plat  cost  the  same 
amount.  The  largest  yields  of  ears  occurred  where  ground  Mona 
giuino  and  South  Carolina  phosj^hate  were  used,  the  largest  yield  ot 
stover  with  phosphatic  slag. 

Ash  analyses  of  corn  {Kentucl-i/  8ta.  Rpi.  isoi,  pp.l3-lT). — In  con- 
nection with  a  fertilizer  experiment  on  corn  describe<l  in  Bulletin  No. 
17  of  the  station  (E.  S.  E.,  1,  p.  01)  analyses  were  made  of  the  corn 
stover,  corn  cobs,  shelled  corn,  and  whole  crop  of  corn  grown  with 
difterent  fertilizers.    The  result  of  these  analyses  are  tabulated. 

"It  is  interesting  to  note  that,  althongli  the  soil  of  this  fleld  seems  to  he  deficient 
in  potash  and  responds  promptly  to  an  application  of  potash  fertilizers,  yet  the  per 
cent  of  potash  in  tlie  water-free  crop  is  nearly  nniform,  whether  the  fertilizer  used 
contained  potash  or  not.  The  phosphoric  acid,  however,  varies  oousiderahly,  and 
the  crop  seems  to  tind  ahiindauce  of  nitrogen  at  its  disposal,  removing  in  eacli  case 
more  than  Avas  applied  in  the  fertilizer." 

Experiments  in  crossing  for  the  purpose  of  improving  the  cot- 
ton fiber,  r.  H.  Mell  {Alabama  College  ^Sta.  linJ.  ■',(;,  pp.  47,  1i<iK.  9, 
2)ls.  4). 

Synopsis. — A  classitication.  of  varieties  of  cotton,  a  study  of  the  length  and  strength 
of  fiber  as  affected  by  crossing,  a  study  of  the  properties  of  a  well-formed  cotton 
fiber,  tabulated  data  giving  results  of  crossing  varieties,  and  photo-micrographs 
of  the  fiber  and  open  bolls  of  crosses  and  varieties. 

An  illustrated  popular  description  is  given  of  the  cotton  flower  and 
of  the  method  of  pollination,  general  remarks  on  improvement  of  the 
fiber  by  crossing,  and  a  description  of  experiments  in  this  line. 

CJa,ssification  of  rarieties  (pp.  13-15).— The  varieties  studied  were 
arranged  in  7  groups,  according  to  the  length  of  staple,  productiveness, 
form  of  leaves,  length  of  Umbs,  habit  of  fruiting,  size  of  bolls,  and 
character  of  seed.  The  groups  were  as  follows:  (1)  Allen  Long  Staple, 
W.  A.  Cook,  Hunuieutt,  Jones  Long  Staple,  Wonderful;  (2)  Baily,  Okra 
Leaf;  (3)  Cherry  Cluster,  Herlong,  Peerless,  Welborn  Pet;  (4)  J.  C. 
Cook;  (5)  Barnett,  Dixon,  Hawkins  Improved,  Jones  Improved,  Keifh, 
King,  Eameses,  Trnitt;  (fi)  Gold  Dust;  (7)  Peterkin,  Peeler,  Petit 
Gulf,  Storm  Proof,  Southern  Hope,  Zellner. 

Effect  ofcroHfiinfi  on  the  fiber  (pp.  18, 19).— Experiments  in  crossing  a 
number  of  varieties  on  Peerless  and  W.  A.  Cook  are  described,  and 
plates  given  showuig  the  results  of  the  crosses. 
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The  following-  table  gives  the  weight  of  lint  per  boll  and  the  length 
of  fiber  for  the  crosses  and  the  averages  for  the  i)arents  used  in  each 
case : 

Tntiiieiice  of  cros^lnii  rarieiliK  of  collon  on  llic  ji'ieUl  of  Vutt  per  holl  (Did  on  Ihe  Icnyili  of 

liber. 


Variety. 


Barnett  X  Peerless 

Triu'tt  X  Peerless 

Clieriy  Cluster  X  Cook 

Petit  Gulf  X  Peerless , 

King  X  Cook  

Kust  Proof  X  Peerless 

Peterkin  X  Peerless 

Wonderful  X  Peerless 

I'etit  Gulf  X  Cook 

Allen  Long  Staple  X  Peerless  . 

Woiulerf ul  X  Peerless 

Wei  born  Pet  x  Peerless 

Jones  Long  Staple  X  Peerless  - 

Peerless  X  Cook 

Zellner  X  Cook 

Okra  Leaf  X  Peerless 

AVouderful  X  Peerless 

Peeler   \  Peerless 

Hawkins  Improved  X  Peerless 

Truitt  X  Cook 

J.  C.  Cook  X  Peerless 

('herry  Cluster  X  Cook 

Jones  Improved  X  Peerless  ... 

Barnett  X  Cook 

Peeler  X  Cook 


Weight  of  lint  per 
.    "   boll. 

Length  of  fiber. 

Average 

Average 

Cross. 

for 

Cross. 

tor 

parents. 

parents. 

Gravis. 

Orams. 

Inches. 

Inches. 

2.244 

1.744 

1.10 

0.94 

2.580 

2.085 

1.10 

0.89 

1.979 

2.465 

1.30 

1.20 

3. 214 

2.251 

0.90 

0.94 

2.007 

2.135 

1.00 

1.10 

2.396 

2.229 
2. 125 

1.00 
1.10 

2.630 

0.94 

2.575 

2.087 

1.20 

1.11 

2.507 

2.  746 

0.90 

1.25 

2.194 

1.893 

1.30 

1.09 

2.490 

2.  087 

1.20 

1.11 

1.394 

1.320 

0.90 

0.89 

2.500 

2.156 

1.20 

1.06 

L941 

2.246 

1.40 

1.  19 

1.053 

2.289 

1.40 

1.20 

2.  630 

1.801 

1.10 

1.04 

2.660 

2.087 

1.00 

1.11 

2.210 

2.037 

1.20 

1.04 

2.346 

1.424 

1.20 

0.87 

2. 554 

2.580 

1.20 

1.20 

1.793 

1.40 

2.545 

2.465 

1.20 

1.20 

2.490 

2.246 

1.20 

0.89 

2.  090 

2.239 

1.40 

1.25 

2.252 

2.531 

1.40 

1.35 

In  most  cases  the  length  and  strength  of  fiber  of  crossed  plants 
were  greater  than  the  length  and  strength  of  fiber  of  parent  plants. 
Plants  which  were  strong  and  vigorous  from  the  start  and  which  grew 
slowly  from  large  and  well-developed  stalks  gave  fiber  of  the  best  qual- 
ity. The  proportion  of  lint  to  seed  cotton  was  in  most  cases  less  with 
the  crossed  plants  than  with  the  parents.  The  absolute  amount  of  lint 
per  boll  was,  however,  greater  in  the  crosses  than  in  the  parent  plants. 
In  most  cases  the  size  of  seed  was  increased  by  crossing,  a  result  prob 
ably  due  to  the  fact  that  the  female  parents.  Peerless  and  W.  A.  Cook, 
are  varieties  with  large  seed. 

Properties  of  a  well-formed  cotton  fiber  (pp.  19-21). — The  qualities 
desired  in  a  cotton  fiber  are  (1)  complete  maturity  throughout  the  entire 
length,  (2)  uniform  twist  irom  end  to  end,  (3)  uniform  width  in  all  parts, 
(4)  maximum  length,  and  (5)  iiurity  in  color. 

Tabulated  data  are  given  for  each  variety  and  for  each  cross  regard 
ing  the  length  of  branches;  height  of  stalk;  number  of  lobes  per  leaf; 
number  of  bolls  per  limb;  shape  and  measurements  of  boll;  productive- 
ness and  time  of  maturity  of  jilant;  character  of  the  seed;  length, 
diameter,  strength,  and  weight  per  boll  of  fiber;  number  of  seeds  i^er 
boll;  weight  of  seed;  proportion  of  lint  to  seed  cotton;  and  condition  of 
fiber  with  reference  to  twist  and  degree  of  maturity. 
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Influence  of  fertilizers  on  composition  of  cotton,  .T.  T.  Anderson 
(Alabama  Caliche  Sta.  Bill.  :j7,irp.  i^).— ('ottou  stalks  from  small  plats 
differeutly  tVi  tiliz<'d  were  analyzed  early  in  June  when  in  the  early 
flowering  stage,  and  about  3  months  later  when  the  plants  were  full  of 
unopened  bolls.  In  the  last  case  the  immature  seeds  were  not  included 
in  the  analysis.  One  series  of  plats  was  located  on  a  soil  too  poor  for 
the  profitable  cultivation  of  cotton,  the  other  on  a  garden  soil.  The 
following  table  gives  a  summary  of  results  obtained: 

Effect  of  fertilizers  on  composition  of  the  dry  matter  of  cotton  plants. 


In  flowering  stage. 


Field.      Garden. 


:j.  254 
:!.  240 
0.  430 
0.856 


In  boll-bearing 
stage. 


Field. 


Garden. 


Per  cent.    Per  cevf.    Per  cei)f.    Per  cent. 


2. 208 

1. 151 

96.  530 

0. 527 


2.  610 
2.  238 
10.620 
0.  761 


0.853  1 

0.566 

0.741 

0.350 

—0.890 

2,700 

4.005  ; 

1.895  ■ 

2.  280 

3.819  \ 

1.S62 

2. 356 

7.230  i 

1.770  ' 

—3.  220 

Pota.sh  in  crop  -n-hen  pota.sh  was  applied '  2. 356 

Potash  in  crop  when  potash  wa.s  not  applied j  2.  062 

Increase  with  potash [  14.  250 

Pho.sphoric  acid  in  crop  when  phosphoric  acid  was  applied . . '  0.  807 
Phosphoric  acid  in  crop  when  pho.sphoric  acid  was  not 

applied 0.  828 

Increase  with  phosphoric  acid — 2.  530 

Js itrogen  in  crop  when  nitrogen  was  applied 3. 773 

l«irrogen  in  crop  when  nitrogen  was  not  applied 3.618 

Increase  with  nitrogen I  4.  280 

In  both  poor  and  rich  soils  potash  fertilizer  increased  the  percentage 
of  potash  in  the  dry  matter  of  the  plant.  The  nitrogen  content  of  the 
plants  in  the  flowering  stage,  both  in  field  and  garden,  was  increased 
by  nitrogenous  fertilizers.  The  effect  of  a  nitrogenous  fertilizer  on  the 
composition  of  the  older  i^laiit  was  not  so  marked.  The  influence  of 
phosphoric  acid  was  not  clearly  indicated. 

"Where  we  have  high  percentages  of  two  or  more  constitneats  in  the  floweriug 
stage,  aud  a  relatively  low  decrease  of  those  iierceutages  in  passing  to  the  boiling 
stage,  we  have,  generally  speaking,  a  large  yield.  On  the  other  hand,  low,  or  even 
average,  percent.Tges  in  the  early,  and  a  large  decrease  of  the  same  in  the  latter  stage, 
showing  an  insufficient  supply  from  the  soil,  means  a  relatively  low  yield." 

Analyses  of  the  soil  of  field  aud  garden  and  yield  of  seed  cotton  in 
ounces  are  given.  The  yield  was  greatest  when  a  complete  fertilizer 
was  applied. 

Experiments  with  grasses  and  potatoes,  C.  A.  Goessmann  [Mas- 
sachusetts State  Sta.  Rpt.l89o,pp.  193-1'J'J). — An  experiment  with  Ken- 
tucky blue  grass,  meadow  fescue,  timothy,  and  vari(ms  mixtures  of 
grasses,  continued  through  a  number  of  years,  led  to  the  following 
conclusions: 

"(1)  Italian  rye  grass  is  less  liable  to  be  winterkilled  with  us  than  English  rye 
grass. 

"(2)  Meadow  fescue  furnishes  a  valuable  grass,  as  far  as  a  continuation  of  a 
healthy  growth  during  a  series  of  years  is  concerned,  and  excels  in  that  respect  the 
herds  grass. 

"(3)  Grass  mixtures  as  a  rule  yield  larger  crops  than  the  same  varieties  when  cul- 
tivated by  themselves." 
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Ou  3  varieties  of  potatoes  identical  amounts  of  potash,  supplied 
either  in  the  form  of  muriate  or  high-grade  sulphate  of  potash,  were 
applied  in  connection  Mith  a  constant  quantity  of  bone.  With  all  S 
varieties  the  yield  was  greater  when  sulphate  of  potash  was  used. 
Beauty  of  Hebron  yielded  more  than  New  Queen  or  Clark. 

Fertilizer  experiments  on  oats,  C  A.  Goessmann  (Massachu- 
setts State  Sta.  Ept.  18!Jo,  i^p.  1^4-192). — Forty-five  pounds  of  nitrogen 
per  acre  in  the  form  of  nitrate  of  soda,  of  dried  blood,  or  of  sulphate 
01  ammonia  was  applied  in  connection  with  80  lbs.  of  phosphoric  acid 
and  125  lbs.  of  potash  per  acre  to  i^lats  similarly  manured  during  the 
preceding  5  years.  Two  plats  received  only  phosphoric  acid  and  jjotash. 
The  object  of  the  experiment  was  to  ascertain  the  relative  value  of  the 
different  forms  of  nitrogen  and  to  learn  if  the  roots  and  stubble  of  the 
leguminous  crop,  sqja  bean,  wliicli  had  occupied  the  land  in  the  preced- 
ing year,  had  notably  increased  the  amount  of  available  nitrogen  in  the 
soil. 

The  oat  plants  on  the  plats  to  which  dried  blood  was  applied  were 
especially  dark  green  in  color.  The  average  yield  of  grain  on  the 
eighth-acre  plats  receiving  sulphate  of  ammonia  was  02  lbs,,  on  those 
receiving  dried  blood  or  stable  manure  140'r|  lbs.,  and  on  those  receiving- 
nitrate  of  soda  llOi  lbs.  Where  sulphate  of  ammonia  was  used  there 
was  a  heavy  yield  of  straw  without  a  corresponding  increase  in  the 
yield  of  grain. 

"The  total  yield  of  crop  on  the  plats  receiving  no  nitrogen  addition,  as  compared 
with  those  receiving  a  nitrogen  supply,  was:  With  oats  in  1890,  one  fifth  to  one 
sixth  less;  with  rye  in  1891,  one  fifth  to  one  sixth  less;  with  soja  beans  in  1892,  one 
third  to  one  fourth  less;  with  oats  in  1893,  one  seventh  to  one  eighth  less. 

"  From  this  it  will  appear  that  the  introduction  of  a  legiiniinous  crop  into  our 
rotation  has  somewhat  reduced  the  difference  in  yield  between  the  plats  receiving 
no  nitrogen  and  those  receiving  it,  yet  has  not  entirely  obliterated  it." 

The  effect  on  the  yield  of  potatoes  of  digging  a  part  of  the 
tubers  early,  A.  Leydhecker  {Ocsterr.  landic.  Wocheubl. ;  ab.s.  in, 
Braiinschw.  landw.  Ztg.,  62  {189-1),  No.  2S,  pp.  122,  12S).—M:\y  18,  entire 
tubers  were  planted  3.2  in.  deep  at  distances  of  12  by  18  in.  In  one 
part  of  the  field  all  the  tubers  on  1  plat  were  dug  September  23,  at 
which  time  vegetation  had  ceased.  On  another  plat  the  largest  tubers 
were  dug  July  27  and  the  remainder  of  the  crop  September  23.  The 
yields  per  plat,  of  which  the  area  is  not  given,  were  as  follows: 

Effect  of  fractional  harvestinf/  on  yield  of  potatoes. 


Large 
potatoes, 

dug 
July  27. 

Kg. 

Large 
potatoes, 

dug 
Sept.  23. 

Small 
potatoes, 

dug 
Sept.  23. 

Total 
large  and 

small 
potatoes. 

Digging  once 

Kg. 
12.  i 
64.0 

Kg. 
14.8 
14.0 

Kg. 

87.2 

Digging  twice 

24.8 

102.8 

292 


EXPERIMENT    STATION    RECORD. 


Here  diggiiii*'  twice  increased  the  yield  by  15.0  kg.  per  plat.  The 
yield  of  small  potatoes  was  practically  identical,  the  increase  on  the 
plat  dng  twice  occurring  almost  entirely  in  the  large  tubers. 

In  a  second  section  of  the  same  Held  the  potatoes  on  1  plat  were  dug 
September  23.  On  another  plat  3  fractional  harvests  were  gathered— 
July  27,  August  11,  and  September  23.     The  yields  of  tubers  were  as 

follows : 

Effect  of  fractional  harvesting  on  yield  of  potatoes. 


Digging  once. 

Digging  3  times . 


Large        Large 
potatoes,  potatoes, 

(big  dug 

July  27.     Aug.  11. 


Kg. 


Eg. 


22 


Large    i     Small         Total 
potatoe.s, '  potatoes,  |  large  and 

dug  dug  small 

Sept.  23.    Sept.  23.    potatoes. 


Kg. 
10.4 
10.4 


Kg. 
106.4 
102.0 


Here  we  have  a  loss  of  4.4  kg.  as  the  result  of  digging  3  times. 
Of  course  the  employment  of  the  increased  amount  of  labor  required 
in  fractional  harvesting  would  be  Justifiable  only  by  a  considerable 
increase  in  yield  or  by  relatively  high  prices  for  the  tubers  dug  early. 

Effect  of  green  manuring  on  potatoes,  H.  Clausen  {Bent,  landic. 
Presse,  21  {1894),  No.  00,  p.  0.33).— liye  w^as  grown  with  lupines  or  red 
clover  on  plats  of  10  square  meters,  the  red  clover  being  sown  either 
at  the  same  time  as  the  rye  or  after  the  rye  had  attained  some  height. 
The  rye  was  harvested  and  the  leguminous  crops  were  plowed  under 
(time  not  stated),  and  potatoes  grown  on  the  plats  the  following  season. 
The  yields  of  rye  and  potatoes  were  as  follows : 

Effect  of  green  manures  on  gield  of  potatoes. 


Crop  in  1892. 


Yield  per 

acre 
of  rye  in 

1892. 


Yield  per 

aci'e  of 

potatoes  in 

1893. 


Rye  alone 

Eye  and  lupines 

Eye  alone 

^  Do 

Eye  and  late-sown  red  clover  . . 
Ej-e  and  early-sown  red  clover. 


Pounds. 
828 
823 
842 
861 
778 
707 


Pounds. 
17,  375 
19, 825 

16.  261 

17,  775 
19, 825 
25, 839 


It  appears  from  the  table  that  neither  the  lupines  nor  the  late-sown 
clover  reduced  the  yield  of  rye  to  any  considerable  extent.  Although 
the  early-sown  clover  reduced  the  yield  of  rye  more  than  that  sown 
late,  it  was  much  more  effective  than  the  latter  in  increasing  the  crop 
of  potatoes  the  following  year. 

Experiments  in  applying  potash  salts  to  sugar  beets  on  rich 
soils,  A.  Petermann  and  G.  de  Marneffe  {Bui  Min.  Agr.  Belgique, 
10  {ls9i),  No.  1,  pp.  77-91). — Ln  experiments  on  sugar  beets,  carried  out 
during  1883-'80  on  a  sandy  argillaceous  soil  containing  in  the  arable 
layer  0.078  per  cent  of  potash  soluble  in  hydrochloric  acid  and  1.89  per 
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cent  of  potash  soluble  in  hydrofluoric  acid,  it  was  observed  that  muriate 
of  potash,  applied  at  rates  of  50,  75,  and  100  kg.  of  potash  per  hectare 
in  addition  to  a  basal  fertilizer  of  00  kg.  of  nitric  nitrogen  and  120  kg. 
of  phosphoric  acid,  resulted  iu  a  loss  in  every  case.  The  decrease  in 
the  elaboration  of  sugar  was  attributed  to  the  harmful  influeuce  of  the 
chlorids.  This  decrease  was  greater  the  nearer  the  time  of  application 
approached  the  time  of  seeding,  and  in  some  cases  it  was  sufficiently 
great  to  counterbalance  the  advantage  resulting  from  the  slight  increase 
in  total  yield.  The  replacement  of  the  muriate  by  sulphate,  and  espe- 
cially by  pliosphate  of  potash,  increased  the  sugar  con  tent  up  to  and  even 
beyond  that  observed  on  the  plats  without  fertilizer  and  on  those 
fertilized  with  nitrogen  and  phosphoric  acid  only.  Nitrate  of  potash 
vv  as  equally  favorable  to  the  elaboration  of  sugar,  and  it  yielded  beets 
having  as  high  a  content  of  sugar  as  those  grown  on  plats  without 
fertilizer  or  on  those  receiving  fertilizer  without  potash ;  but  the  benefit 
derived  from  the  use  of  this  salt  was  not  sensibly  greater  than  that 
produced  by  the  application  of  nitrate  of  soda  and  superphosphate 
without  potash.  It  appears  that  under  the  soil  conditions,  etc.,  which 
obtained  in  these  experiments  and  which  are  frequently  encountered  iu 
practice,  it  is  not  necessary  to  apply  potash  in  order  to  obtain  the 
maximum  yield,  but  it  is  probable  that  the  elaboration  of  sugar  would 
be  promoted  by  adding  to  a  basal  fertilizer  of  400  to  450  kg.  of  nitrate 
of  soda  and  800  to  900  kg.  of  superphosphate,  50  to  75  kg.  of  potassium 
in  the  form  ot  sulphate  or  preferably  in  the  form  of  phosphate,  iu  the 
last  case  the  quantity  of  superphosphate  being  reduced  iu  i)roportiou 
to  the  amount  of  i)hosphoric  acid  contained  in  the  phosphate  of  potash. 

Fertilizer  experiments  on  barley,  corn,  vetch  and. oats,  Scotch 
tares,  soja  bean,  oats,  and  Canada  peas  and  oats,  C.  A.  Guess- 
MA>-N  {Massachii.sefts  ^tate  Sta.  L'pt.  IS'JS,  pp.  227-.23G).—^hwc.  1889,  5 
l)lats  devoted  to  this  experiment  received  annually  the  same  fertilizer, 
either  10  tons  of  barnyard  manure  per  acre  or  a  ton  of  wood  ashes  or  (300 
lbs.  of  ground  bone  and  200  lbs.  of  muriate  of  potash,  or  COO  lbs.  of 
ground  bone  and  400  lbs.  of  sulphate  of  magnesia.  One  plat  was 
unfertilized. 

All  the  fertilizers  considerably  increased  the  yield  over  the  unfertil- 
ized plat.  Sulphate  of  potash  and  magnesia  gave  in  most  instances 
on  leguminous  plants  better  results  than  muriate  of  potash.  On  grain 
crops  muriate  of  potash  iu  most  cases  gave  better  results  than  the 
sulphate  of  potash  and  magnesia.  Incidentally,  the  advantage  of 
seeding  grain  and  soja  beans  in  drills  was  brought  out. 

Report  of  agriculturist  and  horticulturist  for  1893  [Nevada 
Sta.  Rpt.  1S93,  pp.  11-24). — Experiments  in  applying  gypsum  to  alfalfa, 
culture  experiments  with  potatoes,  tests  of  07  varieties  of  potatoes, 
28  of  wheat,  14  of  oats,  12  of  barley,  7  of  corn  fodder,  18  of  sugar  beets, 
8  of  tobacco,  and  8  of  carrots.  With  potatoes,  planting  Ajnil  1  gaA'e 
better  results  with  most  varieties  than  later  planting.     The  •'  seed" 
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end  of  i)otatoes  gerniiiiatcd  better,  and  Lence  gave  a  larger  yield  than 
the  stem  end.  Five  to  7  in.  was  found  to  he  the  best  depth  for  plant- 
ing potaroes. 

Mammoth  clover,  red  clover,  rye  grass,  alsike  clover,  brome  grass, 
scarlet  clover,  meadow  fescue,  Folsom  grass,  orchard  grass,  crimsou 
trefoil,  Japan  clover,  meadow  oat  grass,  timothy,  white  clover,  sainfoin, 
Kentucky  blue  grass,  and  Bermuda  grass  were  grown.  Brief  notes 
are  given  ou  cauliflowers,  on  a  tool  house  recently  constructed,  on 
treating  wheat  for  smut,  and  on  exhibits  made  during  the  year. 

Relation  between  the  size  of  the  embryo  of  a  grain  of  Tvheat 
and  the  size  and  weight  of  the  entire  grain,  II.  Mkiieel.s  {BkI. 
Min.  A(jr.  Belgique,  10  {1894),  iVo.  J,  |>/).  96-102).— The  author  exam- 
ined a  number  of  grains  of  wheat  from  different  countries.  In  the 
case  of  each  kind  of  wheat  investigated  the  length  and  breadth  of  the 
embryo  increased  w  itli  the  weight  of  the  giain  of  wheat.  Of  2  grains  of 
wheat  of  equal  size,  the  heavier  generally  contained  the  larger  embryo. 
The  size  of  the  embryo  in  general  diminished  less  rapidly  than  the 
weight  of  the  grain. 

Experiments  -with  corn,  M.  A.  Scovell  {Kentucky  »S7«.  7i'jj/.  ISDl,  pp.  .'/7-67). — A 
repriut  of  Bulletin  33  of  the  station  (E.  S.  R.,  2,  p.  724). 

The  evolution  of  Indian  corn,  W.  A.  Kei.lekman  (Aun.  l\pt.  Ohio  Jcad.  ScL,  2 
(1S94),  pp.  33,  3S). 

Experiments  -with  forage  plants,  C.  A.  Goessmann  (Massachusetts  >'<tate  Sta.  lipt. 
1893, pp.  212-219, pis.  4). — Analyses  and  notes  ou  the  growth  of  the  following  plants: 
White  lupine  {Lup'uuts  alhus),  yellow  lupine  {L.  luteiis),  prickley  comfrey  {Sympliy- 
turn  officinale),  flat  pea  (Lalhyrus  sylvestris),  3  varieties  of  soja  bean  {Sojii  ]tis2)i(ia), 
kidney  vetch  {AnthyUis  vttlneraria),  sainfoin  {Onohrychis  saliva),  cowpea  {DoUchos 
sinensis),  nfrradella  (Ornithojnts  sotivns),  spring  vetch  (Vicia  sativa),  Bokhara  clover 
(Melilotus  alba),  horse  bean  (Vicia  faba),  Kaffir  corn,  3  varieties  of  buckwheat 
(Fadopip-um  esculentum),  summer  rape  (Brassica  na2)ns),  and  carrots  (Daucns  carola). 
An  early  variety  of  black  soja  bean  proved  superior  as  a  forage  plant  to  other 
A^arieties.  Serradella  made  a  heavy  growtli,  Kaffir  corn  failed  to  mature,  and  Japan- 
ese buckwheat  gave  a  heavier  growth  than  the  common  and  silver-hull  varieties. 

Forage  plants,  H.  Garman  (Kentucky  Sta.  Ept.  1893,  pp.  16-22). — Descriptive  notes 
on  tall  fescue  (Festuca  elatior),  meadow  fescue  (F.  pratensis),  red  fescue  (F.  rubra), 
orchard  grass  (Dactylis  glomerata),  rescue  grass  (Bromus  schraderi),  English  rye 
grass  (LoUum perenne),  crimson  clover  (Trifoliuni  incarnatum')  mammoth  or  pea- vine 
clover  (T.  medium),  alsike  clover  (T.  hybridum),  alfalfa  (Medicayo  sativa),  black 
medic  (M.  lupulina),  Japan  clover  (Lespedeza  striata),  Bokhara  clover  (Melilotus 
alba),  spurry  (Spergula  arvensis),  Johnson  grass  (Soryhuni  hulapense),  and  kidney 
vetch  (AnthyUis  vulneraria). 

Forage  plants  for  the  South,  S.  M.  Tracy  (  U.  S.  Dept.  Ayr.,  Farmers'  Bui.  18,  pp. 
30). — A  summary  of  this  bnllctiu  was  given  in  E.  S.  R.,  6,  p.  92. 

The  cultivation  of  ginseng^  A.  Cox  (Amer.  Ayr.  (middle  ed.),  54  (1S94),  No.  5, 
pp.l21,122,J\ys.3). 

The  cultivation  and  manufacture  of  ganja  in  Madras,  C.  Benson  (Dept.  Land 
Eecords  and  Ayr.,  Madras,  1894,  Bui.  29,  2>P- 291-294). — Popular  Jiotes  on  the  cultiva- 
tion and  manufacture  of  hemp  (Cannabis  sativa). 

Soil  inoculation  for  leguminous  plants,  C.  Naudin  (Jour.  Ayr.  Prat.,  58  (1894), 
Xo.  39,  pp.  453-455). — A  brief  notice  ou  species  of  plants  which  require  soil  inocula- 
tion, and  on  others  in  which  such  inoculation  appears  to  be  unnecessary. 
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Lentils  in  foreign  countries  [U.  8.  Consular  Rpi.  1894,  Aufj.,  pp.  505-530). — A 
series  of  artich'S  on  the  culture,  uses,  and  statistics  of  lentils  in  Austria,  British 
ludia,  Chile,  Egypt,  France,  Germany,  Italy,  Russia,  and  Great  Britain. 

Fertilizer  experiments  on  meado-ws,  C.  A.  Goessmann  {Massachuseits  Stale  Sta. 
jRpt.  1S93,  pp.  237,  ^'5.9).— Notes  and  tabulated  data  giving  the  yield  of  the  plats  to 
Avhich  either  wood  ashes,  barnyard  mauure,  or  a  mixture  of  ground  bone  and  muriate 
of  potash  were  applied. 

Experiments  -with  oats,  M.  A.  Scovell  and  C.  L.  Curtis  (Kentitckij  Sin.  lipt. 
1891,  pp.  97-99).— A  repriut  of  Bulletin  3.5  of  the  station  (E.  S.  R.,  3,  p.  227). 

Experiments  with  oats,  M.  A.  ^coxKhi.  ( Kentucky  Sla.  Bpt.  1S92,  pp.  119,  l.'0).—A. 
reprint  from  Bulletin  42  of  the  station  (E.  S.  R.,  4,  p.  342). 

Potato  experiments,  M.  A.  Scovell  {Kenluckij  Sta.  Bpl.  1891,  pp.  102-112).— K 
reprint  of  Bulletin  37  of  the  station  (E.  S.  R.,  3,  p.  791). 

Field  experiments  at  the  agricultural  school  of  Carlsbourg,  Belgium,  in  1893, 
Mathias  (7>'((/.  Mln.  A<jr.  Belgiijiie,  10  {1S94),  Xo.  1,  pp.  103-109).— YcxtiVv/.nY  and 
variety  tests  of  potatoes  and  tests  of  forage  jilants! 

Rice  groTwing  and  preparation.for  market,  R.  W.  McCullocii  {Queendand  Dept. 
of  A  (jr.  Bui.  2  (:2(lser.),  pp.  19,  figs.  ?)• — A  popular  article  on  nutritive  value  of  rice; 
statistics,  varieties,  selection  of  seed  and  soil:  directions  for  cultivating,  harvest- 
ing, threshing,  and  hulling;  and  estimated  pi'otits  in  tlie  culture  aud  in  the  manu- 
facture of  rice. 

Varieties  of  rye,  F.  %  on  Lociiow  (FlihUuffs  landw.  Ztg.,  43  (1S94),  Xo.  17,  pp. 
548-552). — An  account  of  the  origin  of  a  new  variety,  aud  tabulated  stateuieuts  of 
yields  made  by  a  number  of  varieties. 

Sugar  beet  cultivation,  J.  Muth  (  T.  S.  Connular  Bpt.  1894,  Aug.,  pp.  617-1121).— 
A  popular  statement  of  the  conditious  required  by  the  sugar  beet  as  regards  soil, 
climate,  and  exposure. 

Sugar  cane,  J.  P.  d'Albuqueuque  and  J.  R.  Bovell  {Bept.  Expt.  FieUh,  Dodds 
Beformatory,  Barbados,  1892). — The  experiments  conducted  were  tests  of  fertilizers 
on  sugar  cane,  variety  tests,  distance  experimeots,  and  experiments  to  determine  the 
best  part  ot  the  stalk  for  planting.  Insect  and  fungus  enemies  of  sugar  cane  wefe 
also  investigated. 

The  chemical  composition  of  sugar  cane,  H.  Wixtek  ( Jf'csi  Java  Sugar  Sta. 
Contr.  1,  pp.  26-39). 

Fertilizer  experiments  with  sugar  cane  in  Demerara,  .Jenmax  and  Hakhisdn 
(Abs.  in  Sugar  Cane,  1894,  JW-  oOS-'i.'O). 

Concerning  the  manuring  of  sugar  cane,  H.  C.  P.  Geeuligs  {Bepr.  from  Arch. 
Java  Suikerhid.,  1893,  pp.  31). 

Field  experiments  w^ith  sugar  cane,  H.  Wintek  (  West  Java  Sugar  Sta.  i'ontr.  1, 
pp.  20-25). 

Soil  investigations  for  sugar  cane  {East  Java  Expt.  Sta.  Contr.  49,  pp.  41). 

Chlorin  in  soils  suitable  for  sugar  cane,  T.  L.  Phipson  {Sugar  Cane,  1894,  pp. 
526,  527). 

Degeneration  of  cane  through  the  exclusive  planting  of  tops,  F.  A.  F.  C.  Went 
{West  Java  Sugar  Sta.  Contr.  11,  pp.  1-14). 

What  part  of  the  cane  shall  be  planted  ?  ,7.  G.  Kramehs  {East  Java  Expt.  Sta. 
Contr.  47,  pp.  60-62). 

What  part  of  the  cane  shall  be  used  in  planting  ?  J.  D.  Kobus  ( Kant  Java  Expt. 
Sta.  Contr.  6,  n.  ser.,  pp.  18-21). 

Results  obtained  in  1892-'93  by  planting  various  sorts  of  cane,  J.  D.  KoBra 
{East  Java  Expt.  Sta.  Contr.  6,  n.  ser.,  pp.  17). 

Sugar  cane  seedlings  for  1893,  J.  H.  Wakkek  {East  Java  Expt.  Sta.  Contr.  5,  n. 
ser.,  pp.  13). 

Concerning  the  reversion  of  saccharose  in  harvested  cane,  F.  A.  F.  V.  Went 
aud  H.  C.  P.  (.;eei!1.k;s  (  West  Java  Sugar  Sta.  Contr.  11,  pp.  14-18). 
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Wheat-growing  in  Queensland,  E.  M.  Siielton  {Ann.  7.'^;^  Dept.  Agr.  Queensland, 
lS9S-'93,  pp.  40,  4;i-GJ). 

Experiments  with  varieties  of  wheat.  Ill  and  IV,  J.  Despuez  (Jour.  Aijr.  Prat., 
58  (1894),  No.  37,  pp.  398-401;  Xo.  38,  pp.  432-435).— '^otea  and  tabulated  data  regard- 
ing varieties  grown  in  France. 

Rieti  wheat ;  results  of  crops  of  this  variety  grown  in  France  in  1894,  .1 .  (tENIN 
{Join:  Agr.  I'rat.,  58  {1894),  No.  37,  pp.  378,  379). 

Systems  of  drying  grain  or  hay  artificially  {Ahs.  in  Braunsclnv.  lundir.  Ztg.,  6.2 
(1894),  No.  SJ,  pp.  137-140). — A  historical  resumd. 

Experiments  with  wheat,  M.  A.  Bcovell  and  C.  L.  Curtis  {Kentnckg  Stci.  Rpt. 
1891,  pp.  87-97).— A  reprint  of  Bulletin  35  of  the  station  (E.  S.  R.,  3,  p.  227). 

Wheat  experiments  in  1892,  M.  A.  Scovell  {KentiieJcg  Sta.  Bpi.  1892,  pp. 
108-119).— K  reprint  from  Bulletin  42  of  the  station  (E.  S.  R.,  4,  p.  342). 

Field  experiments  with  fertilizers  on  corn,  potatoes,  and  tobacco,  M.  A. 
Scovell  {Kentucky  Sta.  lipt.  1893,  pp.  59-70).— A  reprint  of  Bulletin  4o  of  the  sta- 
tion (E.  S.R.,4,p.716). 

Report  of  the  agriculturist,  W.  W.  Cooke  {Colorado  Sta.  lipt.  1893,  pp.  34-38).— 
Brief  statements  concerning  the  work  of  the  agricultural  section  of  the  station,  with 
recommendations. 

Report  on  farm  work,  C.  A.  Goessmann  {Masmchusetts  State  Sta.  lipt.  1893,  jw- 
220,  226,  239,  240).— ^otes  on  rye,  winter  rape,  corn,  and  artichokes,  and  a  statement 
of  the  crops  produced  on  the  station  farm  in  1893. 

Report  of  the  Arkansas  Valley  Substation,  F.  A.  Huntley  {Colorado  Sta. 
Bpt.  1893,  pp.  61-71). — The  crops  grown  were  wheat,  oats,  barlej-,  rye,  flax,  sorghum, 
Kaffir  corn,  millet,  soja beans,  field  peas,  corn,  alfalfa,  Bromns  inermisi  redtop  grass, 
Kentucky  blue  grass,  timothy,  white  clover,  esparcet,  potatoes,  sugar  beets,  cucum- 
bers, and  turnips.  Most  crops  were  greatly  injured  by  a  hailstorm  occurriug  July  8. 
Rye  sown  at  the  rate  of  4  pecks  per  acre  gave  a  yield  of  12  bu. ;  sown  at  the  rate  of 
8  pecks  the  yield  was  19  bu.  Other  subjects  mentioned  are  the  cost  of  growing 
alfalfa,  transplanting  of  forest  trees,  the  percentage  of  fat  in  the  milk  of  3  Jersey 
cows,  and  improvements  made  during  the  year. 

Report  of  the  Divide  Substation,  J.  H.  McClelland  {Colorado  Sta.  Bpt.  1893, 
pp.  58-60). — Brief  notes  on  varieties  of  wheat,  deep  and  shallow  plowing  for  oats, 
amount  of  seed  for  oats,  and  variety  tests  of  potatoes.  Other  crops  grown  were 
flax,  bi;ckwheat,  sweet  corn,  winter  i\ye,  field  peas,  alfalfa,  English  rye  grass, 
orchard  grass,  canary  grass,  alsike  clover,  esparcet,  red  clover,  white  clover,  timothy, 
yellow  oat  grass,  tall  meadow  fescue  grass,  Italian  rye  grass,  awnless  brome  grass, 
turuii)S,  currants,  and  gooseberries. 

Report  of  San  Luis  Valley  Substation,  F.  Beach  {Colorado  Sta.  Bpt.  1893, 
pp.  72-78). — General  statements  concerning  the  work  of  the  farm,  a  test  of  fertilizers 
on  potatoes,  a  variety  test  of  potatoes  and  of  wheat,  and  an  experiment  to  determine 
the  best  amount  of  oats  to  sow.  Other  crops  grown  were  millet,  sugar  beets,  beets, 
turnips,  onions,  lettuce,  radishes,  tomatoes,  peas,  and  cabbages. 


HORTICULTURE. 

Field  experiments  \vith  different  mixtures  of  commercial  fer- 
tilizers on  several  garden  crops,  C.  A.  Goessmann  {J\I(i,s.s((chusctts 
State  Sta.  Rpt.  1SI13,  pp.  ;^00-;J  11). —iiix  plats  of  land,  88  by  62  ft.,  were 
fertilized  in  1891,  1892,  and  1893  Avitli  sulphate  of  aimnonia,  nitrate  of 
soda,  dried  blood,  muriate  of  potash,  sulphate  of  potash,  and  dissolved 
boneblack  in  different  coiubinations.  The  proportions  of  each  combi- 
nation per  acre  were  available  ])liosplioric  acid  50.4,  nitrogen  00,  and 
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Ijotassiuin  oxid  120  lbs.  On  each  of  these  plats  were  grown  beets, 
cabbage,  celery,  lettuce,  spinach,  tomatoes,  and  potatoes,  the  position 
of  each  vegetable  in  the  plats  being  changed  from  year  to  year  to 
introduce  so  far  as  practicable  a  system  of  rotation  of  crops,  but  the 
order  of  arrangement  was  the  same  on  all  the  plats. 

Tables  are  given  showing  the  results  for  the  several  plats  in  the 
different  years. 

In  1893  plat  5,  fertilized  with  47  lbs.  of  nitrate  of  soda,  30  of  sulphate 
of  potash,  and  40  of  dissolved  boneblack,  gave  the  greatest  yield  of 
spinach,  beets,  celery,  tomatoes,  and  lettuce.  The  result  was  the  same 
in  the  2  preceding  years,  except  that  then  cabbages  and  potatoes  also 
gave  the  best  results  on  plat  5. 

Special  fertilization  with  reference  to  some  prominent  indus- 
trial crops,  fruits,  and  vegetables,  C.  A.  Goessmann  {Masaachui^etts 
State  Sta.  Kpt.  1S93,  pp.  211-261). — To  continue  during  the  winter  the 
field  experiments  mentioned  above,  12  boxes  of  earth  were  placed  in 
the  vegetation  house  of  the  station  and  each  fertilized  with  a  different 
combination  of  the  following  substances:  Muriate  of  potash,  sulphate 
of  potash,  carbonate  of  potash  and  magnesia,  phospliate  of  potash, 
dissolved  boneblack,  odorless  phosphate,  double  superphosphate,  nitrate 
of  soda,  sulphate  of  ammonia,  phosphate  of  ammonia,  and  dried  blood. 
The  relative  ratio  of  essential  fertilizing  constituents  applied  was  4 
parts  potassium  oxid,  1  part  phosphoric  acid,  and  1  part  nitrogen. 
Each  box  was  ])lanted  with  seeds  of  lettuce,  spinach,  beets,  and  toma- 
toes. 

From  the  tables  given  the  lettuce  appears  to  have  made  the  best 
growth  where  the  fertilizer  contained  carbonate  of  potash  and  mag- 
nesia, and  the  poorest  where  the  nitrogen  was  furnished  by  ammonia 
salts.  The  beets  gave  much  the  same  results.  The  spinach  apparently 
showed  a  more  vigorous  growth  when  nitrate  of  soda  was  present.  The 
experiment  with  tomatoes  was  less  conclusive.  All  of  the  fertilized 
plants  grew  better  than  check  plants  grown  on  soil  manured  only  with 
vegetable  compost. 

For  garden  vegetables  and  fruit  trees  a  mixture  containing  24  per 
cent  potassium  oxid,  12  per  cent  phospLoric  acid,  and  12  ]>er  cent  nitro- 
gen is  suggested.  A  table  is  appended  showing  the  relative  propor- 
tions of  these  constituents  in  many  fruits  and  garden  crops. 

Climate  and  its  effects  on  the  quality  of  apples,  L.  H.  Pammel 
{Trans.  Iowa  Hort.  Soe.,  27  {lS92)j  pp.  132-13S). — A  preliminary  paper 
on  the  subject,  giving  the  origin  and  cultivated  range  of  the  apple,  and 
notes  on  trhe  varieties  Oldenburg,  Fameuse,  Wealthy,  and  Ben  Davis. 
In  spite  of  the  fact  that  as  a  rule  fruits  improve  in  quality  toward  the 
equator,  the  data  so  far  collected  seem  to  indicate  that  most  varieties 
of  apples  reach  their  perfection  in  a  cooler  climate. 

Zinc  in  American  dried  apples,  F.  Filsinger  and  R.  Hefel- 
MANN  {Chem.  Zt/j.,  IS  {1S94),  iV^o.  05,  pp.  1239,  1210;  JS'o.  69,  pp.  1319^ 
9467— No.  4 4 
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1320). — The  first  paper  is  a  discussion  of  the  alleged  discovery  by  R. 
Hefehnaiin  of  ziuc  iu  dried  apples  imported  to  Germany  from  the 
United  States.  It  is  believed  that  the  minute  quantity  claimed  to 
have  been  found  would  not  be  injurious  to  the  human  system.  The 
accuracy  of  the  chemical  analysis  is  questioned,  more  care  is  advocated, 
and  a  new  method  of  analysis  is  suggested  and  technically  described. 

In  the  second  article  R.  Hefelmann  replies  to  the  criticism  by  F.  Fil- 
singer,  denying  inaccuracy  and  careless  methods.  The  method  of 
analysis  is  detailed,  and  belief  is  reaffirmed  in  the  danger  of  poisoning 
from  the  zinc  in  imported  dried  apples. 

Cranberry  culture,  E.  Hersey  {Agriculture  of  Massachu.setts,  1893, 
pp.  365-370). — The  writer  believes  that  cranberries  can  be  grown  on 
many  bogs  now  in  a  wild  state.  The  water  should  be  drawn  off  by 
ditches  to  from  0  to  V2  in.  below  the  surface,  and  a  ditch  should  be  dug 
across  the  upper  end  of  the  bog  to  further  limit  the  water  supply.  A 
reservoir  above  the  bog  is  recommended,  the  water  from  which  can  be 
let  upon  the  bog  during  the  winter  and  kept  in  by  a  dam  across  its 
lower  end.  If  the  bog  is  covered  with  grass  the  sod  should  be  removed 
and  all  trees  and  bushes  should  be  cleared  away.  From  4  to  0  in.  of 
coarse  clean  sand  or  fine  gravel  is  to  be  spread  over  the  surface  and  the 
vines  pressed  into  it,  being  placed  10  in.  apart  in  10-incli  rows.  For 
the  first  2  years  the  bog  should  be  weeded,  after  which  the  vines  will 
usually  keep  out  all  weeds  and  grass.  The  water  should  be  let  upon 
the  bog  at  the  beginning  of  cold  weather  and  kept  there  until  May, 
when  it  should  be  gradually  drained  off.  In  Massachusetts  the  fruit  is 
usually  ripe  enough  for  picking  by  the  middle  of  September. 

Strawberries,  M.  H.  Beckwith  {Ddau-are  Sta.  Bui.  24,  pp.  10). — 
Descriptive  notes  and  tabulated  data  for  93  varieties  of  strawberries. 
In  order  to  ascertain  the  best  varieties  for  market  use,  the  culture  was 
of  the  kind  ordinarily  em])loyed  by  growers  in  that  section,  and  no 
especial  fertilizing  was  given  to  the  soil.  Twelve  plants  of  each  variety 
were  planted  2  ft.  apart  in  S.J-ft.  rows,  and  the  runners  allowed  to 
mat  for  a  year  previous  to  the  test.  The  following  varieties  are  con- 
sidered best  for  marketing:  Bubach,  Brandy  wine,  Greenville,  Harmon, 
Haverlaud,  Michel  Early,  Mrs.  Cleveland,  Muskingum,  Pearl,  and 
Phillips. 

The  bulbous  chervil,  J.  Gerome  {Rev.  Hort.,  66  (1894),  No.  14,  pp.  331-334, 
Jigs.  2). — A  popular  urtide  on  ChcvrophijUum  bulbosum,  treating  of  its  botanical  rela- 
tionships and  food  value,  and  giving  full  directions  for  its  culture,  recommending 
its  wider  cultivation. 

Chicory,  A.  Rociik  {Jour.  Af/r.  Prat.,  -58  {1894),  Xo.  41,  pp.  534-543).— K  popular 
article  on  the  culture  of  chicory. 

A  few  salad  plants,  G.  Alluahd  (/I'er.  Hort.,  66  {1894),  No.  17,  pp.  403,  404, 
figs.  4). — A  popular  article  describing  and  tiguring  the  more  favorite  salad  plants,  such 
as  cress,  chicory,  etc.,  with  notes  on  tbeir  cultivation  and  preparation  for  food. 

Truffles  of  Tunis  and  Tripoli,  A.  Chatin  {('ompt.  Bend.,  119  {1894),  No.  11,  pp. 
485-487). — Notes  on  reports  from  the  French  consuls  iu  those  countries.     Terfezia 
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clavertji  and  HeUanthemum  sesnUiporus  are  found  in  Tunis,  and   Terfcsia  houdieri  m 
Tripoli. 

Experiments  with  vegetables,  C.  L.  Curtis  (Kenlucky  Sta.  Upt.  1S92,  pp.  20-34).— 
A  rei)iint  I'roni  liulletin  38  of  the  station  (E.  S.  R.  3,  p.  791). 

Vegetables,  C.  L.  Cuktis  {Kentucky  Sta.  Upt.  ISDl,  pp.  4S-'>7).—\  reprint  from 
Bulletin  32  of  the  station  (E.  S.  R.,  2,  p.  641). 

Field  and  garden  crops  of  the  Northwestern  Provinces  and  Ondh,  III, 
J.  F.  Di'THiE  (Dept.  Land  Becords  and  Afjr.,  Boorkee,  India,  1803,  pp.  i,.'k  pis.  36).— 
The  third  and  last  part  of  a  rather  elaborate  illustrated  work  upon  the  native  and 
introduced  econoniic  i)lant.s  grown  in  India.  In  most  cases  botanical  descriptions 
and  notes  on  culture  and  uses  arc  given.  This  part  treats  chiefly  of  the  garden 
plants,  many  of  which  are  not  cultivated  elsewhere. 

A  new  hotbed  frame,  S.  Mottet  {Bev.  Hort.,  66  {1804),  No.  15,  pp.  358,  359,  fuj. 
1). — Illustrated  description  of  a  new  form  of  hotbed  for  early  forcing,  the  new 
feature  consisting  of  glass  frames  hinged  at  the  middle,  and  both  opening. 

Cement  benches  for  subirrigation  in  greenhouses,  L.  R.  Taft  (Amer.  Agr. 
{middle  ed.),  1804,  Oct.  13,  p.  lSO,fi(j.  1). 

The  automatic  sprinkling  of  gardens,  G.  D.  Huet  {Bev.  Hort.,  66  {1S04),  No. 
14,  pp.  235-339,  fig.  3). — Concerning  a  system  of  irrigation  by  means  of  \}'\\)q»  and 
hose,  with  nozzles  at  intervals  for  spraying  the  plants. 

Top  grafting  the  apple,  C.  G.  Paitex  (  Trans.  loiva  Hort.  Sue,  28  (1803),  pp.  203- 
200). — An  article  based  on  the  answers  to  a  circular  letter  sent  to  60  fruit  growers  in 
Iowa  and  adjacent  .States.  The  general  consensus  appears  to  be  that  top  grafting  is 
rather  preferable  to  root  grafting,  but  on  account  of  the  influence  often  proiluced 
hy  the  stock  on  the  graft  careful  Judgment  must  be  used  in  selecting  the  stocks. 

Peach  culture  in  Belgium,  N.  Smith  {U.  S.  Consular  Bpt.  1804,  Aug.,  pp.  636- 
639.) — A  popular  account  of  the  methods  of  training  and  protecting  peach  trees  from 
frost. 

Worn-out  peach  trees  {(iarden,  46  {1894),  No.  1193,  pp.  301,  302). — A  popular 
article  on  the  subject,  advising  the  replacing  of  superannuated  trees  with  thrifty 
younger  ones  and  manuring  the  ground. 

The  thinning  out  of  fruit,  G.  Bell.vir  {Bev.  Hort.,  66  {1894),  No.  17,  pp.  399-401, 
fig.  1). — Thinniu.n  is  advised  to  improve  the  size  and  flavor  of  the  fruits  remaining  on 
the  tree.  Arguments  in  its  favor  are  cited  and  an  implement  for  thinning  grapes  is 
figured. 

Orchard  sites  and  varieties  of  tree  fruits  in  Iowa,  R.  P.  Speeu  {Trans.  Iowa 
Hort.  Soc,  28  {1893),  pp.  1'!0-134). — A  discussion  of  the  texture  and  composition  of 
some  Iowa  soils  and  their  respective  adaptability  for  fruit.  Plenty  of  air  and  water 
drainage  is  advised  for  orchards,  and  several  hardy  varieties  of  fruits  are  named. 
The  physiology  of  fruit  trees  is  also  treated. 

Fruit  growing,  E.  W.  Wood  {Agriculture  of  Massachusetts,  1893,  pp.  161-172). — A 
paper  treating  of  the  present  status  of  fruit  raising  in  New  England,  and  urging  the 
extension  of  the  industry.  The  culture,  enemies,  and  marketing  of  apples,  pears, 
peaches,  plums,  cherries,  quinces,  strawberries,  currants,  raspberries,  blackberries, 
and  grapes  are  discussed,  and  the  varieties  best  adapted  for  Massachusetts  are 
mentioned. 

Cold  storage  of  fruit  {Jour.  [British]  Bd.  Agr.,  1  {1894),  No.  1,  pp.  5,  6). — Abstract 
of  a  report  of  the  Department  of  Agriculture  and  Forests  of  New  South  Wales.  It 
was  found  that  solid-fleshed  fruits  at  a  temperature  of  41  to  43^^  F.  would  keep  for  2 
months,  and  that  softer  fruits  would  keep  2  weeks  or  more.  Careful  grading  and 
packing  of  the  fruits  is  necessary. 

Barberries,  II,  F.  L.  Sargent  {Pop.  Sci.  Monthly,  45  {1S94),  No.  6.  pp.  784-795, 
fifjs.  20). 

The  cultivated  raspberries  of  the  United  States,  A.  A.  Crozier  {Michigan  Sta. 
Bui.  Ill,  pp.  74). — An  annotated  catalogue  giving  the  botanical  origin,  history,  and 
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qualities  oftho  varieties  known  to  he  yrown  in  America.  Four  Imudred  and  thirty- 
three  names  are  ,i;iveu.  of  wliidi  S,">  are  synonyms.  The  i'ollowiui;'  varieties  are 
recoinnicnded  lor  JMu'lii,i;an  and  adjactiit  rejiions:  lihiekeajjs — (trejjg,  Nemaha. 
I'ahiur,  Ohio.  Ililhorn,  Kansas,  and  Conrath;  i>nrple  eajjs — Shatter  and  Columhia; 
red  — (.'iithliert.  Lonchiu,  Turner,  Thwack,  Marlhoro,  and  Hansell. 

Experiments  with  strawberries,  V.  I..  Cthtis  {Keniucky  iSia.  llpt.  l^'J.\pp.  34, 
55).— A  reprint  from  Bulletin  iJS  of  the  station  (E.  S.  K.,  3,  p.  791). 

Strawberries,  C.  L.  Curtis  (Keiitiiclcy  Sta.  lipt.  1S91,  pp.  41-47). — A  rejiriut  from 
Ilullet  in  ;i2  of  the  station  (E.  S.  K.,  2,  p.  641). 

Strawberries  in  Angiist  and  September  {Gurden.  4ii  {1SD4),  No.  llO.i.  p.304). — 
Notes  on  ohtainiui;'  a  seeond  late  troi>  from  jdants  Avhich  had  been  fruited  earlj^  by 
forcing.     The  plants  were  grown  in  rich,  warm  soil,  and  plentifully  watered. 

Old  and  new  grape  hybrids,  G.  Foiix  {Prog.  Agr.  et  Fit.,  11  (1394),  Xo.  38,  pp.  313- 
317). 

Grape-root  grafts,  Dai'Hel  (Prog.  Agr.  et  Vit.,  11  (1S94),  Xo.  38,  pp.  317-323).— 
An  account  of  the  experiments  with  American  varieties  of  grapes  as  stocks  repellant 
to  the  phylloxera.  The  Clinton,  Taylor,  and  TIerbemont  are  recommended  as  good 
stocks  to  graft  upon. 

Premature  falling  of  grapes,  (t.  H.  Powkll  {(larden  (ind  Forest,  7  {lS94),p.  397). — 
The  premature  falling  of  grapes  from  the  cluster  is  reported,  which  is  thought  to  be 
due  to  faulty  nutrition,  although  there  is  a  ])ossibility  that  it  may  be  due  to  a  specitic 
disease  as  yet  undiscovered. 

The  perfume  of  Magnolia  glauca,  G.  Bkllair  (/>Vr.  Hort.,  66(1894),  Xo.  lo,pp.  347, 
34,'<.Jig.  1). — A  comparison  of  the  odor  of  the  bloom  of  Magnolia  glauca  with  that 
from  other  flowers,  and  a  plea  for  the  more  general  cultivation  of  the  magnolias. 

Training  the  stems  of  rose  bushes,  C.  Gkosoemaxge  (Rev.  Uort.,  06  (1894),  Xo. 
16,  pp.  370-374). — Directions  for  training  and  i)runingro8e  bushes  for  the  best  jn'oduc- 
tion  of  blossoms,  with  notes  on  the  general  culture  on  a  large  scale. 

Adventitioiis  buds  of  Kniphorfia  (Gard.  Chroii.,  16  (1894),  ser.  3,  p.  437,  fig.  1). — 
Notes  on  buds  from  the  tlower  stalk. 

Horticultural  ■'sports,"  C.  T.  Dki'KY  (Xat.  ScL,  5  (1894),  Xo.  32,  pp.  265-J68).'— 
rrges  that  odd  and  striking  varieties  are  the  result  of  sjjorts,  and  cites  the  example 
of  nectarines,  which  suddenly  originated  on  an  old  peach  tree  tiiat  had  for  many 
years  borne  peaches.     The  tendency  to  reversion  is  great,  especially  at  iirst. 

Physalis  francheti  (Gnrd.  Chron.,  16(1894),  ser.  3, p.  434, pi.  1). — General  and  tech- 
nical description  of  a  new  .lapanese  species  of  Bladder  cherry,  which  is  tigured. 

Improved  chestnut  culture  (Unral  Xcw  Yorker.  33  (1894).  Xo.  J334,  pp.  661,  66?). — 
Notes  on  the  employment  of  worked-out,  waste,  and  stony  laud  for  chestnut  groves. 
The  variety  Paragon  is  recommended. 

Birds  injuring  apples.,  F.  W.  Cakd  (Garden  and  Forest,  7  (1894), p.  414).  —  Hrief  men- 
tion of  birds  attacking  the  fruit. 

How^  to  exhibit  at  agricultural  fairs,  L.R.Taft  (Amer.  Agr.  (middh  ed.),  (1894), 
Sept.  1,  p.  J1. — Applies  to  fruit  exhibits. 

FORESTRY. 

The  effect  of  thinning  forests  on  tree  growth,  C.  Claudot  {Bid. 
Milt.  Ai/r.  France,  /o  (,^^''^);  -Vo.  3,  pp.oou-olo). — The  third  of  a  series 
of  papers  on  investigations  of  the  snbjeet.  Three  trai-ts  oi  land  were 
el'.osen  in  1882  for  experimeutatiou,  in  one  of  Avhioh  tlie  smaller  trees  and 
nndei  brush  were  eut  away,  in  another  the  larjjer  trees  and  underbrush 
were  removed,  ami  the  third  was  left  as  a  cheek.  In  all  3  the  dead 
or  dvin<i-  timber  was  removed.     The  trees  were  mosth  oak,  with  a  scat- 
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tering-  of  beech,  and  yoke  elm.  In  pursuauce  of  the  investigations, 
accuiiate  censuses  were  taivcn  in  18<Si*,  18S0,  ami  189.),  and  tables  are 
jiiven  showing-  the  statistics  and  results. 

At  the  present  stage  of  the  investigations  the  trees  in  the  tract 
where  the  larger  trees  were  left  appear  to  be  growing  most  vigorously, 
and  both  of  the  tracts  experimented  upon  show  a  greater  growth  than 
the  check  tract.  The  beeches  show  a  rate  of  growth  nearly  doui)le  that 
of  tlie  other  species. 

The  turpentine  tree,  J.  H.  Maiden  (.Iry/.  Gaz.  X.  H.  IT.,  j  (iS'^i), 
No.  /,2^P-  4:63-407^ pi.  1). — Botanical  and  economic  notes  on  Synearpia 
laiirifolia,  au  Australian  tree,  the  timber  of  which  makes  very  durable 
])osts  and  piles.  The  lasting  quality  is  believed  to  be  due  to  a  brown 
oleo-resin  contained  in  the  wood,  ami  which  may  prove  of  commercial 
importance.  The  timber  is  very  hard  to  burn,  and  so  recommended  for 
building.  The  trees  grow  from  120  to  180  ft.  high  and  20  to  30  ft.  in 
circumference  on  good  soil,  of  which  its  presence  is  an  indication.  Its 
thick  foliage  nuikes  it  desirable  for  i)arks. 

Notes  on  "West  American  Coniferae,  J.  G.  Lemmox  (Erjitliea. ..'  (ISf)4),  Xo.  10,  pp. 
157-162). 

Concerning  the  cultivation  of  pines  in  central  Europe,  ^.  Si.amcek  (Forstiv. 
Ceuthl.,  20  (1S94),  pp.  355-3GS). 

Hybridity  in  -willo-ws,  F.  Bixkwitu  (I'rov.  Jiochester  Acad.  ScL,  :J  (1894),  Xo.  3, 
pp.  254-256). 

The  thinning  of  forests,  I  and  II  {Card.  Chron.,  16  (1S94),  ser.  .?.  2)p.  364-366, 
401,402). 

Prairie  woodla.ids,  E.  J.  Hill  (Garden  and  Forest,  7  (1S94),  Xo.  347,  pp  412, 
413). — A  (liscussinii  of  tlie  character  of  the  shrubby  and  woody  growths  fouudiumoist 
localities  in  prairie  regions. 

Trees  of  Nebraska,  C.E.  Bessey  (Ann.  Upt.  Xebr.  Bd.Affr.,  1S94,  pp.  9S-127;  abs. 
in  Garden  and  Forest,  7  (1S94),  p.  3S9). 

Biological  investigations  of  the  -wooded  valleys  of  Sweden,  A.  Y.  Grevillius 
{Boi.  ZUj.,  52  (1894),  Xo.  8  and  0,  pt.  1,  pp.  147-108). 

SEEDS— WEEDS. 

Saving  and  care  of  seed,  L.  K.  Taft  (Amer.  Agr.  ()niddle  ed.),  1894,  Oct.  6,  p.  159). 

The  -weight  of  a  grain  of  wheat,  J.  U.  Lloyd  (Amer.  Jour.  Pharm.,  06  (1894), 
No.  10, pp.  473-479). 

Defective  germination  in  -wheat,  E.  Schribaux  (Prog.  Agr.  et  I'it.,  11  (1894), 
Xo.  40,  pp.  377,378;  Jonr.  Agr.  Prat.,  58  (1894),  Xo.  4,  pp.  493,  494). 

The  influence  cf  fungicides  upon  the  germination  of  seeds,  L.  H.  Pammel 
and  F.  C.  Stewakt  (.Igl.  ^'ci.,  8  (1894),  Xo.  5,  pp.  215-231). — A  r«'sumo  of  the 
results  secured  by  other  investigators,  and  tabulated  information  of'experimeute  by 
the  authors  with  corn  and  oats. 

Concerning  the  dissoluticn  of  the  secondary  cell  membranes  of  seeds  during 
germination,  T.  Elfkrt  (Jlibliotheca  Botanica,  1894,  Xo.  30,  pp.  20). 

The  Russian  thistle,  W.  .M.  Hays  (.Minnesota  Sta.  Bid.  33,  pp.  10,  figs.  3).— The 
author  gives  a  popular  description  of  the  Eussian  thistle  (SalsoU  lali  tragus),  and 
suggests  various  methods  by  -which  it  may  be  eradicated.  The  necessity  of  adequate 
weed  laws  and  their  enforcement  is  pointed  out. 

Methods  of  destroying  weeds,  Wittmack  (Braunschw.  tandw.  Zty.,  62  (1894), 
No.  36,  pp.  153,154). 
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DISEASES  OF  PLANTS. 

Preventing  leaf  blight  of  plum  and  cherry  nursery  stock  {Xeic 
York  State  iSta.  Bui.  72,  n.  ser.^px).  .841-346,  Jigs.  5).— This  is  a  continu- 
ation of  the  work  reported  by  D.  G.  Fairchikl  in  Bulletin  3  of  the 
Division  of  Vegetable  Pathology  of  this  Department;  in  .lournal  of 
Mycology,  7,  pp.  24:0-204;  and  in  the  Annual  IJeport  of  the  station  for 
1892,  pp.  042-673  (E.  S.  E.,  4,  pp.  500,  9.54;  0,  p.  00).  Dnring  1893  the 
experiments  were  continued  on  the  treatment  of  plums  and  cherries 
which  bad  been  treated  previously  with  Bordeaux  mixture.  The  further 
treatment  of  those  trees  which  had  been  treated  with  other  fungicides 
was  abandoned,  as  it  was  shown  that  their  foliage  was  more  or  less 
injured  by  the  fungicides. 

The  cherry  stock  consisted  of  Windsor,  Yellow  Spanish,  and  Mont- 
morency on  Mahaleb  and  Mazzard.  They  were  practically  free  from 
the  disease  during  1893,  and  consequently  no  appreciable  advantage 
was  shown  in  the  treated  over  the  untreated  trees. 

Of  the  plums  3  varieties,  Early  Prolific,  Purple  Egg,  and  Italian 
Prune  on  Myrobolan  and  Marianna,  were  treated.  Two  treatments 
were  given,  one  June  13  and  the  other  July  14.  The  leaf  blight  was 
abundant  among  the  plums.  The  sprayed  trees,  however,  held  their 
leaves  about  a  mouth  later  and  made  a  much  better  growth  than  did 
the  uusj)rayed  trees.  The  benefit  of  the  treatment  was  seen  not  only 
in  the  more  perfect  foliage  of  the  sprayed  trees,  but  in  their  increased 
growth,  as  shown  by  the  increased  weight  of  top  and  roots,  as  well  as 
the  larger  diameter  of  trunk. 

The  strength  of  Bordeaux  mixture  used  in  this  work  was  1  lb.  of 
copper  iSulphate  to  11  gal.  of  water,  with  the  necessary  amount  of  lime. 
Detailed  directions  are  given  as  to  the  methods  of  preparation  and 
application  of  the  fungicide. 

The  author's  summary  is  as  follows: 

"(1)  In  1892  cherry  nursery  stock  was  successfully  treated  for  the  prevention  of 
leaf  blight.  The  same  trees  treated  again  in  1893  showed  no  benefit  from  the  treat- 
ment, because  both  treated  and  untreated  trees  werejiractically  free  from  the  disease. 

"(2)  In  1892  plum  nursery  stock  was  successfully  treated  with  Bordeaux  mixture 
for  leaf  blight.  The  same  trees  were  again  successfully  treated  with  the  same  mix- 
ture in  1893.  The  good  effects  of  the  treatment  were  shown  in  the  increased  growth 
of  both  tops  and  roots,  and  in  the  healthier  foliage.  The  foliage  remained  attached 
to  the  braches  aV)Out  a  month  later  than  did  the  unsprayed  foliage." 

Some   fungus  diseases  of  plants  and  their  treatment,  H.  H. 

Laimson  {New  Hampsldre  Sta.  Bid.  ]9,  pp.  13,  fiij.  1). — The  author 
popularly  describes  some  of  the  more  common  diseases  of  fruit  trees, 
such  as  scab  and  cracking  of  apples  and  pears,  blight  of  pears,  and 
black  knot  and  rot  of  plums  and  cherries.  Formulas  are  given  for  fun- 
gicides and  directions  for  their  application.  A  summary  of  experi- 
ments in  spraying  is  given,  in  which  it  is  shown  that  in  1892  a  Fameuse 
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apple  tree  given  5  sprayings  of  Bordeaux  mixture  gave  89  j)er  cent  of 
lirst-class  and  11  per  cent  of  scabbed  fruit,  as  compared  with  77  per 
ceut  of  first-class  and  23  per  cent  of  scabbed  from  check  not  sprayed. 
A  Flemish  Beauty  pear  tree  was  given  6  sprayings,  and  98  per  cent  of 
the  fruit  was  practically  free  from  scab  as  compared  with  17  per  cent 
from  the  check  tree.  In  1893  experiments  were  conducted  on  Sheldon 
pear  trees,  to  which  1  applications  were  given,  and  the  fruit  when  gath- 
ered gave  88  per  cent  practically  free  from  scab  as  compared  with  38  per 
cent  from  the  check.  A  Flemish  Beauty  pear  tree  was  sprayed  with 
4  applications  of  Bordeaux  mixture  and  gave  96  per  cent  of  first-class 
fruit  as  compared  with  from  10  to  15  per  cent  for  the  unsprayed  trees. 
Another  Flemish  Beauty  tree  given  4  applications  of  Bordeaux  mixture 
of  a  much  more  dilute  solution  gave  63  per  cent  free  from  scab.  A  tree 
of  Louise  Bonne  was  sprayed  with  ammoniacal  copper  carbonate  and 
gave  97  per  cent  of  first  quality  fruit.  All  these  experiments  tended 
to  show  the  advantage  to  be  derived  from  the  application  of  fungicides. 

The  pectic  disease  of  grapes,  C.  Sauvageau  and  J.  Perraud 
(/I'er.  Tnternat.  Tit.  et  (EnoL,  1(1894),  No.  7,  ^p.5ii-^.56)).— During  the  past 
year  there  appeared  in  the  vineyards  of  Beaujolais  an  apparently  new 
and  very  destructive  disease,  to  which  the  authors  give  the  name 
^'■maladie  pectiqiie.'^  Its  first  appearance  was  noticed  May  15,  and  it 
was  soon  afterwards  rei)orted  from  10  or  more  adjacent  communes. 
By  some  it  is  thought  to  be  the  same  as  rougeot,  and  while  it  does 
resemble  that  disease  in  its  early  stages,  it  soon  becomes  sufficiently 
distinct  to  be  distiriguished  from  it.  The  authors  claim  that  nearly 
everything  resulting  in  a  reddish  discoloration  of  the  leaf,  whether  of 
a  physiological  nature  or  due  to  other  causes,  has  been  wrongly  called 
rongeot.  The  pectic  disease  is  of  physiological  origin,  and  while  resem- 
bling rougeot  at  first,  soon  loses  the  marks  of  resemblance,  and  may  be 
easily  recognized.  Eougeot  attacks  the  leaves  indiscriminately,  while 
this  disease  is  confined  to  the  lower  leaves.  These  leaves  show  scat- 
tered over  tlieirsurfaces  small  discolored  areas  which  gradually  become 
wine  red  and  spread  irregularly,  involving  more  or  less  of  the  leaf. 
The  spots  begin  to  form  between  the  veins  and  by  coalescence  soon  a 
somber  red  color  covers  a  large  part  of  the  leaf.  So  far  there  is  little 
difference  in  appearance  on  the  leaves  of  the  two  diseases,  but  in  the 
pectic  disease  the  red  border  of  the  blade  of  the  leaf  takes  on  the  color 
of  a  dead  leaf,  becomes  wrinkled,  and  dries  up.  About  this  time  the 
blade  of  the  leaf  falls  from  the  petiole  before  it  is  entirely  dead.  The 
red  color  is  to  be  found  only  in  vines  bearing  red  fruits  ;  on  the  white- 
fruited  vines  the  color  assumed  by  the  leaves  is  a  yellowish  one. 

Ordinarily  only  about  the  4  lower  leaves  of  the  shoots  are  attacked, 
sometimes  only  3  and  sometimes  5  or  6,  but  verj'  rarely  more  than  this 
last  number.  The  middle  and  upper  ones  remain  sound,  and  the  veg- 
etation is  checked  but  not  wholly  stopped.  The  flowers  and  newly 
forming  fruit  are  likewise  subject  to  the  disease,  turning  brown  and 
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nilliiiji  IVom  their  pedicles  Avhen  attacked,  and  as  in  tlie  case  of  the 
leaves,  only  the  lower  flowers  and  grapes  are  affected. 

The  disease  is  found  on  vineyards  on  light  soils  or  in  granite,  slaty, 
or  pebbly  ones,  in  fact  in  any  soil  sensible  to  climatic  changes.  Those 
vineyards  suffered  most  which  were  most  affected  by  the  extreme 
drought  of  l.Si»;{,  which  ended  in  April,  1894,  by  continual  rains,  caus- 
ing a  remarkable  fall  in  the  temperature  of  the  air  and  soil,  and  result- 
ing in  a  marked  change  in  the  vegetative  condition  of  the  vines. 
Kecently  vineyards  on  compact  soil  have  been  noticed  that  were  con- 
siderably affected.  The  authors  think  the  disease  due  to  these  meteoro- 
logical conditions,  and  French  stock  seems  most  subject  to  its  attacks. 

The  point  of  attack  on  the  leaves  seems  to  be  at  the  union 
of  the  petiole  and  leaf  blade.  If  sections  be  made  through  a 
petiole  at  the  point  of  attack  and  examined  there  will  be  seen  isolated 
cells,  fragments  of  vessels,  and  crystals  and  raphides  of  oxalate  of  lime 
in  abundance.  Some  of  the  cell  walls  are  as  thin  as  ordinary  paren- 
chyma; others  are  irregularly  thickened,  white,  and  glistening  like  col- 
lenchyma.  They  preserve  their  form,  but  their  protoplasmic  contents 
are  changed  and  large  vacuoles  are  abundant.  The  middle  lamella,  by 
which  the  cells  should  be  united,  is  completely  wanting,  and  a  slight 
jar  will  cause  the  leaf  blade  to  fall.  It  may  be  that  in  place  of  the  cel- 
lulose of  the  middle  lamella  a  pectate  of  lime  is  forined,  and  for  this 
reason  the  name  pectic  disease  is  given.  Practically  the  same  condi- 
tions are  to  be  found  in  the  veins  and  other  parts  of  the  diseased  leaves 
as  just  described  for  the  petiole. 

The  same  phenomena  may  be  observed  in  the  case  of  the  fruit  as  in 
the  leaves,  and  no  parasite  of  any  kind  is  ever  associated  with  the 
disease.  The  disease  is  attributed  to  abnormal  conditions  under  which 
the  plants  grew,  and  whatever  tended  to  restore  the  nornml  luitrition 
of  the  vines  checked  the  disease. 

The  perithecia  of  white  rot  of  grapes,  1'.  A'iala  and  L.  IIavaz 
{Compt.  Rend,  119  (l-'^O^),  No.  S,  pp.  143,  411).— The  i^ycukUixl  form  of 
this  fungus,  known  as  Coniotlnjriinn  diplodleUa,  has  been  known  since 
1885,  but  the  irniting  form  was  not  known  until  it  was  discovered  by 
the  authors  in  ISIK}.  By  confining  infested  stems,  peduncles,  and 
branches  and  their  attached  organs  in  sterilized  sand  and  controlling 
the  atmosphere  and  moisture  the  perithecia  can  be  obtained.  They 
are  spherical,  140  to  150/<  in  diameter;  their  envelope  is  multicellular, 
very  black,  with  a  large  crateriform  opening.  The  paraphyses  are  fili- 
form, regular,  white,  rarely  branching  above,  and  usually  longer  than 
the  asci.  The  asci  are  ,")();.<  long  by  8.5/^  in  diameter,  with  a  thin  pearly 
membrane.  They  are  borne  on  a  weak  stalk  one  sixth  their  height. 
The  spores  are  3.75  by  15/^,  8  to  each  ascus,  fusiform,  slightly  curved, 
hyaline,  or  slightly  tinted  with  yellow  when  ripe.  The  spores  show  a 
number  of  partitions,  often  varying  in  the  same  ascus.  They  are 
double  or  may  be  four-celled  walls,  the  middle  always  being  the 
thickest. 
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Based  ou  the  variable  partitions  of  the  spores,  their  paraphyses  and 
the  contents  of  perithecia,  the  authors  consider  this  a  new  genus,  to 
whicli  they  give  the  name  Charrinia  dipJodieUa. 

On  the  perithecia  of  Uncinula  spiralis,  P.  Viala  ( Compt.  Rend., 
119  [11^9 j),  No.  7,  pp.  411-413). — The  autlior  announced  in  18S7  the  prob- 
able identity  of  O'idium  #*«'fce>'/ of  Europe  and  Uncinula  spiralis,  -cuui 
the  finding  of  the  iierithecia  in  1892  and  their  abundance  in  1893  has 
made  it  impossible  to  fully  establish  their  identity.  The  abundant 
formation  of  perithecia  was  due,  in  his  estimation,  to  the  excessive  heat 
followed  by  a  very  sudden  fall  in  temperature.  Several  other  mildews, 
as  ^pha'rotheca  pannosa,  >S'.  epilohii,  Erysiphe  horridiila,  U.  communis, 
and  Uncinula,  adunca,  which  hitherto  had  not  fruited  in  France,  or  only 
very  sparingly,  produced  an  abundance  of  perithecia  during  the  last 
year. 

Attention  is  called  to  2  parasites  of  the  mildew.  They  are  Gmcin- 
noholus  cesatii  on  the  conidiophores  and  an  undetermined  bacterial 
disease  of  the  perithecia.  The  bacteria  are  characterized  as  numerous, 
small,  rod-shaped,  colorless,  twice  as  long  as  their  diameter,  slightly 
swollen  at  their  extremities,  and  often  containing  a  spore  at  or  near 
each  end. 

Banana  disease  in  Trinidad,  J.  H.  Hart  {Bot.  Dept.  Trinidad, 
Circular  yofe  W). — During  the  past  few  years  the  cultivation  of  bananas 
and  plantains  has  suffered  a  severe  check,  due  to  one  or  more  fungus 
diseases.  Specimens  were  submitted  to  G.  Massee,  of  Kew,  who  deter- 
mined the  fungus  as  Marasmius  semiusUis.  Whether  any  other  fungus 
is  concerned  in  the  diseases  can  not  be  definitely  stated  at  this  time. 
Burning  of  all  decayed  material  is  the  oidy  remedy  suggested. 

Experiments  in  checking  potato  disease  [Jour.  [British]  Bd. 
Afjr.,  1  {1<'^94),  Xo.  1,  pp.  11-16). — Experiments  were  conducted  by  the 
agricultural  dej)artment  of  the  Irish  Land  Commission  during  the 
summer  and  autumn  of  1893  for  the  purpose  of  testing  the  value  of 
the  application  of  ]3ordeaux  mixture  as  a  preventive  of  disease.  The 
experiments  were  arranged  with  the  view  of  obtaining  information  on 
the  following  points,  viz:  (1)  Should  the  i^otato  plant  be  sprayed  from 
above  only,  below  only,  or  from  both  above  and  below  ?  and  (2)  is  it 
sufficient  to  thoroughly  spray  the  i^lant  once  only,  provided  that  tlie 
dressing  be  applied  when  the  foliage  is  fully  developed  and  immedi- 
ately belore  the  earliest  period  at  which  the  disease  may  be  expected 
in  the  locality?  It  was  further  decided  to  test  the  efficacy  of  a  2  per 
cent  solution  as  compared  with  a  Ih  per  (;ent  solution.  The  experiments 
were  all  conducted  upon  the  Champion  variety,  that  being  the  one 
most  commonly  grown  in  Ireland.  The  first  application  of  the  fungi- 
cide was  given  the  plants  the  latter  part  of  June,  the  second  a  month 
later.  The  amount  of  dressing  varied  from  100  to  160  gal.  per  acre. 
At  the  end  of  September  tl:e  plats  were  harvested,  and  while  the 
untreated  vines  were  all  dead,  1  hose  which  had  received  si)rayiug  with 
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Bordeaux  mixture  were  still  green  aud  succulent.  Seyenty-two  plats 
in  all  were  treated,  36  receiving  a  2  per  cent  solution,  the  rest  a  U  per 
cent  solution.  The  experiments  were  divided  into  0  sets  of  8  plats 
eaeli. 

A  comparison  of  tlie  results  obtained  on  those  plats  similarly  treated 
with  respect  to  the  method  and  frequency  of  application,  but  which 
varied  with  the  per  cent  of  coi)per  sulphate  contained  in  the  mixture, 
indicates  that  the  best  results  were  obtained  with  the  2  per  cent  solu- 
tion in  21  cases,  and  with  the  li  per  cent  mixture  in  15  cases.  The 
idats  which  gave  the  highest  yield  in  each  of  the  9  sets  in  G  instances 
had  been  sprayed  with  a  2  per  cent  solution  and  in  3  instances  with  a 
li  per  cent  solution.  Comparing  the  results  obtained  in  each  set  of  the 
experiments  by  the  different  systems  of  application,  and  irrespective 
of  the  amount  of  copper  used,  it  appeared  that  in  2  sets  the  plats  giv- 
ing the  highest  yield  were  sprayed  once  only  from  above  and  below,  1 
from  above  only,  and  0  from  below  only,  the  last  7  sets  having  received 
2  ai)plications.  A  comparison  of  the  average  returns  per  acre  shows 
that  the  plats  which  were  sprayed  twice  at  intervals  of  about  4  weeks 
from  above  and  below  gave  the  best  results.  It  would  appear,  tnere 
fore,  that  in  the  case  of  this  variety  of  potatoes  it  is  desirable  to  use  a 
mixture  containing  2  per  cent  copper  sulphate  and  to  apply  the  mix- 
ture at  least  twice.  For  those  varieties  which  have  a  more  tender 
foliage  than  the  Champion  a  li  per  cent  solution  will  probably  be  more 
suitable.  The  average  increase  of  sound  potatoes  on  all  the  treated  as 
compared  with  the  untreated  plats  was  at  the  rate  of  104  bu.  per  acre. 
In  tlie  case  of  0  out  of  72  of  the  sprayed  plats  losses  were  experienced 
varying  from  30  cts.  to  17.50  per  acre. 

A  further  series  of  experiments  were  carried  on  at  the  Botanic  Gardens 
ot  Glasnevin  with  a  special  view  of  ascertaining  (1)  whether  any  portion 
of  the  copper  contained  in  the  solution  finds  its  way  into  the  tissue  of 
the  foliage,  and  if  so  in  what  form,  and  (2)  if  the  plant  is  rendered 
practically  disease  proof  by  the  absorption  of  copper  by  the  tissues  of 
leaves,  although  all  traces  of  the  mixture  may  have  been  removed  by 
the  rain.  The  data  obtained  in  these  last  experiments  seem  so  unre- 
liable that  conclusive  results  cau  not  be  obtained,  and  the  experiments 
are  to  be  repeated. 

Concerning  the  stimulus  produced  by  treating  potato  plants 
with  copper,  B.  Frank  and  F.  Kklcier  {Ber.  dent.  hot.  Ges.,  12 
(1894),  Ko.  1,  pp.  8-11;  abs.  in  Forsch.  Geb.  agr.  Phys.,  17  {1894),  JSfo.  3 
and  4, pp. 348,349).— The  authors  refer  to  Rumm's'  experiments  with  Bor- 
deaux mixture  on  grape  leaves,  showing  that  the  copper  solution  had 
a  positively  l)encticial  etiect  upon  the  plant.  In  the  case  of  the  grape 
tlie  demonstration  is  admitted,  and  the  authors  have  undertaken  to 
show  the  ettect  of  copper  on  the  potato.     The  Phytopkthora  was  com- 


» Ber.  deut.  bot.  Ges.,  10,  No.  2,  pp.  79-93  j  E.  S.  R.,  4,  p.  968. 


DISEASES    OF    PLANTS.  307 

pletely  controlled  ])y  the  application  of  a  2  per  cent  solution  of 
Bordeaux  mixture.  The  influence  upon  tlie  plant  is  shown  by  the 
following-  points:  (1)  The  structure  of  the  leaf  shows  a  slight  increase 
in  thickness  and  in  strength ;  (2)  the  chlorophyll  content  was  increased ; 
(3)  the  transpiration  was  constantly  greater  than  in  the  unsprayed 
plants;  (4)  the  assimilation  by  the  leaves  was  very  much  greater;  (5) 
the  duration  of  the  leaves  was  greater  in  the  case  of  the  sprayed  ones; 
and  (6)  the  tuber  production  and  the  starch  formation  in  the  tuber 
were  considerably  increased. 

The  authors  found  that  some  kinds  of  potatoes  are,  through  unfavor- 
able conditions,  sometimes  injured  by  ai)plications  of  Bordeaux  mix- 
ture. 

The  question  having  been  raised  as  to  whether  it  was  the  lime  or 
copper  that  was  beneficial  to  the  plant,  the  authors  assert  very 
positively  that  it  is  the  copper,  the  lime  having  little  or  no  intiuence 
upon  the  plant. 

Sugar  cane  disease  in  Trinidad,  '1.  II.  Hart  {Bot.  Dept.  Trinidad^ 
Circiihtr  Xote  11).— Dwrmg  1803  experiments  were  carried  on  to  inves- 
tigate the  supposed  necessity  of  the  intervention  of  insects  in  spread- 
ing cane  diseases.  A  healthy  growing  cane  i)lant  w^as  infected  with  the 
microconidia  of  Trichosphccria  sacehari  by  inserting  some  of  the  spores 
in  broken  places  in  the  midrib  of  the  leaf.  The  cane  continued  to  grow 
apparently  unaffected  until  it  reached  a  heigh^f  about  0  ft.,  when  it 
assumed  an  unhealthy  appearance,  and  finally  dried  away,  proving 
that  the  fungus  is  capable  of  destroying  the  cane  without  the  aid  of 
any  insect  agency.  Specimens  of  the  diseased  cane  were  sent  to  Kew 
for  examination,  and  the  report  made  is  as  follows: 

"The  following  phases  in  the  life  cycle  of  Tricliospliaria  saccharl  are  present  in  the 
cane: 

"Conidial  tonditiou. — (1)  Melanconimn  stage,  (2)  macroconidial  stage,  (3)  CoUeto- 
trichum  stage. 

^'Ascigerous  condition. — In  small  quantity  and  accompanying  it,  perithecia  formed 
of  purple  polygonal  tissue  and  iuclosiuglarge  brown  1-septate  spores  not  produced  in 
asci-  or  stylospores.  These  structures  have  also  been  observed  united  with  the 
ascigerous  form  on  canes  sent  from  Barbados,  and  complete  the  usual  setiuence  of 
phases  in  the  life  cycle  of  species  allied  to  Trichosphuria  sacehari." 

Experiments  with  fungicides,  L.  H.  Pammel  (Iowa  Bui.  24,  pp. 

,985-990). 

Synopsis. — The  author  reports  on  Ihe  use  of  fungicides  for  the  prevention  of  oat  and 
wheat  rust,  the  treatment  of  spot  disease  of  currants,  and  experiments  in  treat- 
ing oats  with  dift'ereut  chemicals  and  hot  water. 

Spraying  to  prevent  oat  and  lolieat  rust  (pp.  985-987). — Experiments 
were  conducted  during  the  past  season  with  Bordeaux  mixture  and 
animouiacal  copper  carbonate  for  the  j)revention  of  the  rust  of  wheat 
and  oats.  It  was  intended  that  applications  should  be  made  every  10 
days,  but  owing  to  rains  the  average  time  between  applications  was 
less  than  10  days. 
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Tlie  treatiiHiit  with  wheat  began  May  13  and  with  oats  about  a  week 
hiter.  Five  apiiHcations  of  Bordeaux  mixture  were  made  to  wlieat,  the 
last  June  10;  :iiid  on  June  12  rust  was  noticed  on  the  sprayed  wheat- 
One  other  application  Avas  given  after  this.  Six  applications  of  Bor- 
deaux mixture  were  made  on  the  oats,  beginning  when  the  plants  were 
2  or  3  in.  tall.  Applications  of  anmioiiiacal  copper  carbonate  were 
made  at  the  same  dates,  and  tliese  did  not  injure  the  leaves  in  any 
respect.  The  application  of  the  fungicides  was  discontinued  owing  to 
tlie  prevalence  of  the  rust,  there  being  no  appreciable  difference 
between  sprayed  and  checked  plants. 

The  author  concludes  that  other  means  than  spraying  with  fungicides 
must  be  found  for  the  prevention  of  rust,  and  experiments  are  being- 
conducted  along  other  lines. 

A  ihird  season''s  e.rpcrintcnt  in  treatiuf/  spot  disease  of  currants  (pj). 
987,  988). — The  author  has  i)reviously  reported  on  the  value  of  Bordeaux 
mixture  for  the  prevention  of  spot  disease  of  currants  (E.  S.  K.,  4,  p.  109), 
and  last  year  experiments  were  conducted  with  ammoniacal  carbo- 
nate of  copper  to  which  molasses  was  added.  Seven  applications  were 
made  to  both  white  and  black  currants,  the  treatment  varying  some- 
what, due  to  the  condition  of  the  weather.  The  currants  retained  then- 
leaves  until  the  end  of  the  season,  showing  but  few  affected  leaves,  and 
in  the  spring  the  treated  plants  looked  nuich  better  than  the  checks 
These  and  the  previous  experiments  with  Bordeaux  mixture  show  the 
l^racticability  of  their  use  in  the  prevention  of  currant  leaf  diseases. 

Experiments  intrentnujoHts  irith  different  eJiernicals  and  hot  water  (pp. 
988-9!IO). —  Ivxperiments  were  conducted  by  the  author,  assisted  by  F. 
C.  Stewart,  in  treating  oats  before  ijlanting  with  ammoniacal  copper 
carbonate,  corrosive  sublimate,  iron  sulphate,  Bordeaux  mixture,  and 
hot  water.  Separate  lots  of  seed  were  treat'Cd  for  2  hours,  and  others 
for  24  hours,  with  all  the  fungicides  except  Bordeaux  mixture.  Oats 
were  soaked  in  the  Bordeaux  mixture  for  2  hours  only.  The  hot-water 
treatment  was  continued  for  12  minutes   at  a  temperature  of  52  to 

540  C. 

The  seed  was  planted  April  18,  and  tabular  information  is  given  show- 
ing relative  height  of  the  plants  May  5  and  July  11.  The  treatment 
shows  that  hot  water,  iron  sulphate,  and  Bordeaux  mixture  hastened 
germii.ation,  the  first  2  about  equally.  The  greatest  number  of  seeds 
germinating  were  those  treated  with  Bordeaux  mixture,  which  exceeded 
the  check.  In  regard  to  height  of  plants  on  May  5,  the  iron  sulphate 
ranks  first,  followed  by  Bordeaux  nnxture.  As  far  as  total  growth  is 
concerned,  the  hot  water  ranks  first,  followed  by  Bordeaux  mixture  and 
iron  sulphate,  the  check  being  poorer  than  the  Bordeaux  mixture.  In 
the  caseof  amnu)niacal  copper  carbonate  and  corrosive  sublimate,  when 
the  seed  was  soaked  for  24  hours,  the  plants  were  thinner  and  made  a 
larger  growth  when  once  started. 

The  author  concludes  that  Bordeaux  mixture  and  iron  sulphate  are 


DISEASES    OF    PLANTS.  309 

not  injurious  to  the  plants;  that  corrosive  sublimate  and  amnioniacal 
copper  carbonate  act  injuriously,  injuring  the  germination;  and  that 
hot  water  favors  and  hastens  develoi)nient. 

Experiments  v^ith  the  hot-^vater  method  for  the  prevention  of 
smut  in  spring  grains,  J.  L.  Jensen  (  Tidsskr.  Lundolion^  IS  {isiH)^  pp. 
o8o-o9s). — The  exi)eri]nents  were  undertaken  at  the  request  of  the 
Koyal  Agricultural  Society  of  Denmark,  and  were  conducted  under 
ordinary  farm  conditions.  Plats  were  grown  on  11  farms  in  different 
parts  of  Denmark,  the  size  of  the  plats  ranging  from  85  to  170  sq.  ft. 
Smutty  barley  and  oats  were  distributed  to  the  different  farmers,  the 
seed  furnished  having  received  the  following  treatment:  One  lot  each 
of  barley  and  oats  untreated;  one  lot  of  barley  soaked  in  cold  water 
for  4 hours,  allowed  to  stand  for  G  hours,  and  then  dipped  about  30  times 
during  5  nunutes  in  water  of  123°  F.  (50.0°  C);  one  lot  of  oats  dipped 
during  5  minutes  about  30  times  in  water  of  129°  F.  (53.9°  C.)  (method 
A);  one  lot  of  oats  treated*as  the  preceding  lot  after  5  minutes'  soak- 
ing in  cold  water  and  subsequent  standing  for  some  hours  (method  B). 
Five  plats  were  thus  sown  to  barley  or  oats  at  each  farm  taking  part 
in  the  experiments. 

Influence  0)1  ihe  appearance  of  the  .smut. — The  treated  barley  seed  gave 
in  all  3  smutty  heads,  against  00  heads  in  case  of  the  untreated  seed. 
In  the  oats  2,70()  smutty  heads  were  found  in  all  in  the  untreated  seed, 
471  in  that  treated  by  method  A,  and  2  in  that  treated  by  method  B. 
The  treatment  given  in  method  A  reduced  the  smut  about  four  fifths. 
In  earlier  experiments  conducted  in  a  similar  manner  this  treatment 
produced  practically  smut-free  oats.  In  ISOl  the  following  results  were 
obtained  on  3  different  farms,  4  plats  having  been  grown  of  each  kind 
of  seed  at  each  place: 

NiDtihcr  of  sinuUji  heruh  of  oats  from  Ireated  (uid  iiiitrcated  seed. 

Lo..ality.  Untreated.    ^^^^ 


Nasgaard . 
Lyiigby... 
Dalum... .« 


The  explanation  of  the  difference  in  results  obtained  during  1893  and 
l)revious  years  is  that  the  smut  appearing  m  all  earlier  experiments 
was  the  open-oat  smut,  while  that  occurring  in  the  experiments  of  1893 
was  hidden  smut.' 

The  author  was  in  1893  able  to  prove  that  the  hidden  form  of  oat 
sm  ut  IS  a  distinct  species.  Two  varieties  of  oats  were  used  for  the  exper- 
iment, Danish  White  oats  and  Jutland  Gray  oats.  Sixty  grams  were 
treated  according  to  the  hot- water  method,  i.  e.,  softened  for  4  hours, 
left  standing  moist  for  8  hours,  and  then  submerged  in  water  of  131°  F. 


'Kaus.  Sta.  Bui   No.  15;  abs.  lu  E.  S.  R.,  vol.  ir,  p.  638. 
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(55°  C.)  for  5  luiiintes.  Half  the  quantity  of  each  variety  was  sowed 
after  this  treatment,  the  other  half  was  in  both  cases  thorou<;hly 
iufe(;te(l  with  spores  from  a  head  of  oats  with  smut  perfectly  hidden  by 
the  outer  glumes.  The  4  portions  were  sown  on  plats  of  about  18  sq.  ft. 
The  results  obtained  were  as  follows: 

Smut  in  infected  and  iioti-iiifeded  oats. 


Variety. 


Headed 
straws. 

Straws 

with 
smutty 
heads. 

812 

683 
332 
285 

74 
7 

Gray  oats,  treated 

Gray  oats,  treated  and  then  iiitected.. 

AVli'itc  oats,  treated 

White  oats,  treated  aud  then  infected 


Only  hidden  smut  appeared  in  the  infected  heads. 

Infiurneeo)ithcyieldofh(()-Jei/a)id  oafs. — The  yields  of  barley  from 
the  11  substations  were  pronounced  the  same  for  both  kinds  of  seed  in 
6  cases,  and  largest  for  the  treated  seed  in  5  cases.  The  oats  showed 
similar  yields  in  4  cases  and  larger  yields  in  7  cases.  Where  a  large 
number  of  i)lat  experiments  has  been  conducted  the  treated  seed  has, 
however,  in  the  author's  experience,  always  given  the  largest  yields. 
The  barley  and  oats  grown  were  threshed  and  weighed  separately  at  4 
substations,  and  the  increase  in  yield  amounted  to  14.4  per  cent  in  case 
of  barley  and  10  per  cent  in  case  of  oats.  In  the  exi^eriment  made  by 
tlie  author  the  increase  amounted  to  3.5  per  cent  (bailey),  26.8  per 
cent  (oats,  method  A),  and  25.7  per  cent  (oats,  method  B),  respectively; 
and  the  straw  at  the  same  time  increased  in  yield  1.7  per  cent,  2.3  j)er 
cent,  and  10.2  i)er  cent,  respectively. 

It  was  found  that  with  the  treated  seed  9  (method  B)  and  10  (method 
A)  per  cent  more  headed  oat  straws  were  formed.  "  The  reason  is 
doubtless  not  that  the  treated  seed  has  a  higher  power  of  germination, 
for  a  large  number  of  comparative  experiments  have  shown  that  the 
power  of  germination  remains  the  same  after  the  hot- water  treatment, 
but  that  the  germinative  energy  is  increased,  and  the  chances  that  all 
seeds  capable  of  germination  will  germinate  in  the  right  time  and  come 
through  the  soil  are  greater  for  the  treated  seed." 

From  2  to  4  per  ciMit  more  plants  will,  as  a  rule,  be  obtained  in  case 
of  treated  seed,  with  5  to  7  per  cent  more  straw.  The  kernels  from  the 
treated  seed  weighed  on  an  average  2.3  per  cent  more  than  those  grown 
from  untreated  seed.  In  more  than  70  different  experiments  with  barley 
and  oats  no  exception  to  this  rule  has  been  found. 

The  inciease  in  yield  obtained  from  the  hot-water  method  is  usually 
somewhat  higher  for  oats  than  for  barley.  In  the  author's  experience 
the  increase  for  the  latter  lies  between  G  and  10  per  cent,  while  for  oats 
it  amounts  to  8  to  12  per  cent,  and  often  more.— F.  w.  woll. 
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Botrytis  disease,  with  critical  notes  on  some  species,  C.  Wehmj;;!:  (Ztschr. 

FjtatKeiikranlc,  4  {1S04),  pp.  204-Jl(),fi(j.  1). 

Recent  investigations  on  Botrytis  cinerea  (  Weinbau  u.  IVcbihandel.,  1S04,  No.  25, 
pp.  306,307). 

Notes  on  Erysipheae,  A.  D.  Sklby  (Ann.  Rpi.  Ohio  Acad.  Sci.,  J  {1S94),  pp.  30,  37). 

Morphology  and  anatomy  of  sprouts  and  leaves  deformed  by  Exoasceae, 
W.G.  Smith  {Forsil.  naiiirw.  Ztschr.,  3  (1394),  No.  10,  pp.  420-427). 

Pestalozzina  soraueriana,  a  new  disease  of  meadow  foxtail,  P.  Sohauer 
{Ztschr.  Pjianzenl-ranlc.  4  (1S94),  No.  4,  pp.  213-215). — Report  of  attack  upon  Alopecu- 
rus  pratensis  \)y  this,  fungus,  with  descriptions  of  thefuugus  aud  its  effect  upon  its 
host. 

Recent  investigations  on  grain  rusts,  J.  Eriksson  aud  E.  IIenning  {Ztschr. 
Pjianzenkrank.,  4  (1S94).  No.  4,  pp.  197-203). — The  life  history  is  given  of  Puccinia 
ghtmanim,  parasitic  ou  graius  aud  grass. 

Sclerotinia  heteroica,  M.  Woronin  (Ber.  dent.  hot.  Ges.,  12  (1394),  No.  7,  pp.  137, 
188). — Short  note  ou  occuireuce,  host,  and  aftinities  of  the  above. 

Three  new  species  of  Sphaeriaceae,  L.  Genau  de  Lamahi.ieue  {Pev.  </en.  Bot., 
6  {1894),  pp.  321-323,  figs.  3). — Figures  and  descriptions  are  given  of  Massarinula 
quercina  on  Quei-cus  peduncttlafa,  Pleospora  htchi'  on  Sarothamntts  sco2)arins,  aud  Sep- 
toria  hupleiiriim  on  Bupleurum  longifoUum. 

A  parasitic  disease  of  arrowroot  and  other  plants,  J.  H.  Wakker  {East  Java 
Expt.  Sta.  Contr.  2,  )i.  ser.,  pp.  G). 

On  cane  diseases,  P.  Boxame  {Per.  Agr.  lie  Maurice,  S  {1894),  No.  8,  pp  178-187). 

The  diseases  of  canes,  C.  A.  Barber  {SuppJ.  Leeward  Islands  Gaz.,  1894,  Jan.  25, 
pp.  114-122,  pi.  1). — Compiled  information  ou  the  more  comuion  diseases  of  sugar 
cane. 

Concerning  the  diseases  and  enemies  of  sugar  cane,  W.  Kruoer  ( West  Java 
Sugar  Sta.  Contr.  1,  pp.  .',0-179,  ph.  11). 

Red  smut  of  cane,  F.  A.  F.  C.  Went  {Pepr.  from  Arch.  Java  Suikerind.,  1893,  pp. 
18,  pis.  2). 

Cane  disease  due  to  Hypocrea  sacchari,  F.  A.  F.  C.  Went  {Pepfr.  from  Arch. 
Java  Suikerind.,  1893,  pp.  48,  pi.  1). 

Sugar  cane  disease  or  black  rot  due  to  Phielaviopsis  ethaceticus,  F.  A.  F.  C. 
Went  {Pepr.  from  Arch.  Java  Suikerind.,  1893,  pp.  8,  pi.  1). 

Black  rot  of  sugar  cane  in  East  Java,  J.  H.  Wakker  {East  Java  Expt.  Sta. 
Contr.  7,  n.  ser.,  pp.  (J,  pi.  1). 

Report  on  fungus  diseases  of  sugar  cane  {P>ot.  Sta.  Barbados  Misc.  Bui.  4). — 
Compiled  information  on  various  cane  diseases. 

Chrysanthemum  leaf  spot,  B.  D.  Halsted  {Amer.  Florist,  10  {1894),  No.  333,  p. 
263,  fig.  1). — Brief  note  on  a  Septoria  species  unidentified. 

A  bacterial  disease  of  grapes  in  Var,  Prillieux  and  Delacroix  {Bui.  Soc.  Bot. 
France,  41  {1894),  No.  5,  pp.  384,  385). — This  disease  is  probably  identical  with  "inal- 
nero"  of  Italy. 

A  disease  of  hops  probably  due  to  a  nematode,  J.  Percivai,  {Ahs.  in  Nat.  Sci., 
5  {1894),  No.  31,  pp.  170, 171). — Report  of  a  nematode  disease  of  hops  in  Kent,  proba- 
bly due  to  Tylenchus  devastatrix  in  the  roots. 

Diseases  of  mushrooms  caused  by  parasitic  fungi,  J.  Costanitn  and  L. 
Matruciiot  (Per.  gen.  Bot.,  G  {1894),  No.  07,  pp.  289-300, pi.  i).— Report  of  a  study 
of  MyeeHophthora  liitea  and  Monilia  fimicola. 

Phoma  sanguinolenta  on  parsnip,  E.  Rostrup  {Ztschr.  Pfianzenkrank.,  4  {1894), 
No.  4,  pp.  195,  19G,  pi.  1). 

A  pear  fruit  decay,  anthracnose,  B.  D.  Halsted  {Amer.  Gard..  15  {1894).  p.  387). 

An  experiment  on  plum  rot,  H.  Garman  {Kentucky  Sta.  Rpt.  1893,  pp.  130,131, 
fig.  1). — A  reprint  from  Bulletin  47  of  the  station  (E.  S.  R.,  5,  p.  876). 


312  EXPERIMENT   STATION   EECOKl). 

Leaf  diseases  of  pine  in  the  Saxony  forests,  F.  Nobbe  (  Thm-and.  Forst.  Jahrhnch, 
43  (1SU4),  pp.  39-55). — A  description  is  given  of  a  disease  of  the  pine  leaf  caused  by 
Hypoderma  maerosporum . 

A  disease  of  pinks,  L.  :\Iaxgin  {Kev.  Uori.,  66  {hS94),  So.  17,  jjp-  410-412).— 
Piuks  attaciicd  l>y  llvicrosporium  echinulatmn.  Copper  sulphate  and  otlier  sprays  are 
advised. 

Concerning  a  remarkable  appearance  of  fungi  on  shade  trees,  causing  their 
destruction,  C.  Weiimku  {.fahr.fber.  naiurlnst.  Ces.,  1S91-93,  pp.  37-61,  pi.  1). 

Progress  in  the  study  of  the  fungus  of  wheat  scab,  A.  D.  Selby  {Ann.  Upt. 
Ohio  Acad.  .Set.,  .?  (1894),  JW-  33,  34). 

Some  fungus  diseases  of  wheat  and  rye,  Fkaxk  {.Mitt.  deui.  landic.  Gea.,  1894, 
No.  6,  pp.  DO,  91). — Descriptions  and  notes  are  given  of  Liptosphwria  herpotrichoides 
and  ()})hi(il>i>lns  hcrpotrichus. 

ASeptoria  disease  of  cultivated  veronicas,  P.  Hennincs  {Ztscin:  I'tfanzcnkmnk., 
4  {1S94),  No.  4,  pp.  203,  304). 

Experiments  in  combating  sugar  cane  diseases,  F.  A.  F.  C  Went  {Ilepr.  from 
Arch.  -Java  Suikerind.,  IS'JS,  p.  S). 

Remedies  for  cane  diseases,  C.  A.  Bakbeh  {Suppl.  Leeward  IsJa\id^  (ia:.,  1S04, 
Ih'Ik  34, pp.  137-131). — Popular  information  on  the  best  means  for  coml)ating  fungus 
and  insect  attacks. 

The  copper  content  of  soil  and  cane  and  its  relation  to  disease  {East  .Java 
Ejpt.  Sta.  Contr.  40,  pp.  42-50). 

Treatment  of  chlorosis  by  applying  sulphate  of  iron  in  autumn,  P.  Degkuli.y 
{I'rog.  Agr.  et  Fit.,  11  {1S94),  No.  39,  pp.  33.5-338). 


ENTOMOLOGY. 

Reports  of  observations  and  experiments  in  the  practical  -work 
of  the  Division  of  Entomology  {U.  S.  Dept.  Agr..,  Division  of  Eiito- 
moUxjti  Bui.  3.i\  pp.  ;'j!J). — This  bulletin  comprises  the  reijorts  of  the  held 
agents  for  1893. 

Report  on  injurionn  insects  in  yehrasla  and  adjoining  di.stricts,  L.  Bru- 
ner  (pp.  9-21). — The  maiu  portion  of  this  report  is  iu  regard  to  locusts, 
which  iu  1892  and  1893  caused  serious  damages  to  crops  in  several  locali 
ties,  l)ut  are  now  apparently  checked.  The  vicinity  of  Grand  Junc- 
tion, Coh)rado,  suHered  most,  and  the  remedial  methods  employed  are 
detailed.  ISTotes  are  also  given  on  the  2ivmj  ^ovm.  {Leucania  unipuneta), 
the  wheat  head  army  worm  (L.  albilinea),  the  fall  webworm,  the  eight- 
spotted  forester,  the  stalk  borer  {Gortyna  nitela)^  Tanijmecus  confertns, 
juniper  bark  borer  {PliUcosemis  dentatus)^  Lyda  sp.,  cucumber- plant 
louse  {Aphis  ci(cnmeri.s),  pine  scale  insects,  and  the  chinch  bug  infec- 
tion. Especial  note  is  made  of  the  beetle  Tanymecus  confertns  as  a 
sugar  beet  enemy. 

.  Report  on  some  of  the  injurious  insects  of  California,  D.  W.  Coquillett 
(pp.  22-32).— This  is  chietly  in  regard  to  several  kinds  of  leaf  eating 
caterpillars  which  attack  various  fruit  and  nut  trees  in  the  State.  The 
walnut  spanworms  [Boarmia  pluniogeraria  and  Prochcerodes  nuhHata) 
are  given  especial  mention,  and  smearing  the  trunks  of  the  trees  with 
some  sticky  substance  to  i>revent  the  ascending  of  the  Mingless  females 
of  the  former  species,  and  spraying  with  Paris  green  to  kill  the  cater- 
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pillars  of  the  latter  are  advised.  The  orange-leaf  roller  ( Tortrix  citrana) 
brassy  cutworm  [Tcvniocampa  rufula),  corn -ear  worm  {ReUothis  anni- 
f/era),  aud  tent  caterpillars  {(JUsiocdmpa  thoraci€<(,  C.  californica,  and 
C.  constrict  a)  are  also  treated.  Experiments  were  made  with  arseniu- 
reted  and  snlpliareted  hydrogen  to  learn  tbeir  value  as  insecticides,  but 
they  proved  more  expensive  aud  less  efficacious  than  hydrocyanic  acid 
gas. 

Report  on  entomological  icork  in  Oregon  and  California;  notes  on  Aus- 
tralian importations^  A.  Koebele  (pp.  33-30), — Some  notes  are  given  on 
the  hop  louse  [Phonxlon  humnli)  and  on  several  species  of  Coccinellida; 
that  preyui)on  it.  The  \M\y\)\v<]. Rhizohius  ventraliSy  recently  imported 
from  Australia,  is  being  naturalized  and  is  destroying  Lecaninm  olece 
aud  L.  hesperiduni.  Syneta  alhida,  Carporapsa  pomonella,  and  a  Tortri- 
cid  larva  were  found  injuring  fruit  in  Oregon, 

Xotrsonthe  insects  of  Missouri  for  1893^  M.U.Murtfeldt  (pp,  37—45), — 
This  treats  of  the  army  worm  [Leucania  nnipuncta),  several  locusts, 
leaf  hoi)pers  [Ormenis  pruinosa)^  osage  orange  pyralid  {Loxostege 
maclura'),  horn  fly,  fruit-bark  beetle  {Scolytus  rugulosus),  the  pear-tree 
clear- wing  borer  {^l^geria  pyri)  attacking  apple  trees,  the  peach  or  plum 
bark  louse  {Lecaninm  persicw),  the  linden-leaf  roller  {Pantographa 
linata),  and  the  trial  of  combined  insecticides  and  fungicides.  There 
was  an  outbreak  of  the  Lccanium  persica^^  of  which  description  and  life 
history  are  given,  and  kerosene  emulsion  and  like  insecticides  advised 
as  remedies,     Pantographa  linata  is  also  noted  rather  fully. 

Insects  of  the  season  in  Iowa  in  1893,  H.  Osborn  (pp.  46-52). — Several 
species  usually  inconspicuous  were  seriously  abundant.  Notes  are 
given  on  the  horse  botfly,  horn  fly  {Hainatohia  serrata),  clover-hay 
worms  {Pyralis  costalis  and  P.  fari)ialis),  clover-seed  caterpillar 
{Grapholitha  intcrstinctana),  sod  web  worm  {Crambus  exsiccatus),  wheat- 
head  army  worm  {Lencania  a?6/Zmefl),  leaf  folder  {Teras  minnta),  leaf 
skeletonizer  [Pempelia  hammondi),  Nomophila  noctuella,  and  clover- 
seed  midge  {Cecidomyia  leguniinicola).  Experiments  were  made  upon 
eggs  of  the  horse  botfly,  and  it  is  concluded  that  they  hatch  only  by 
the  assistance  of  the  horse's  tongue,  and  that  the  period  for  hatching 
is  from  12  to  40  da^^s  after  their  deposition.  Scraping  off  the  eggs  or 
their  destruction  by  means  of  washes  is  advised. 

Report  on  insects  injnrions  to  forest  trees,  A.  <S'.  Paclcard  (pp,  53-59). — 
There  appeared  to  be  a  remarkable  dearth  of  insects  attacking  forest 
foliage,  but  notes  are  given  on  the  spruce  worm  {Tortrix  fumiferana), 
larch  worm  {Xematns  erichsonii),  tir  leaf-sheaf  worm  {Blastobasis  chal- 
cofrontella),  fourteen -flapped  geometrid  and  several  lepidoptera  bred 
from  larva^,  on  forest  trees.  Many  forests  in  Maine  that  suffered  in 
1878-'87  from  the  spruce  worm  aud  larch  worm  are  rapidly  recovering 
and  putting  out  new  growth, 

A  very  complete  index  accompanies  the  rej>ort. 
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The  codling  moth  and  apple  rot,  C  W.  Mathews  {Kentucky  ^Sta. 
Rpt.  7SV .;,  pp.  51-59). — A  discussion  of  the  occurrence  together  of 
insect  and  fungus  injuries  to  apples.  As  the  moths  seemed  to  choose 
the  most  perfect  apples  on  which  to  deposit  their  eggs,  those  trees  that 
had  been  sprayed  Avith  Bordeaux  mixture  against  the  rot  suffered  most. 
The  most  damage  was  done  by  a  second  summer  brood  of  the  moths. 
As  a  leinedy,  spraying  with  Paris  green  about  July  1  is  advised. 

Corn  insects,  fl.  Osborn  {loiva  ^ta.  Bui.  24,  pp.  991-1005,  Jigs.  13). — 
A  ])oi)u]ar  bulletin,  more  or  less  compiled,  on  the  chief  insects  that  affect 
maize  while  it  is  growing  and  after  it  is  harvested.  For  the  insects  that 
work  under  ground  in  general  is  recommended  early  fall  i)lowing  of  the 
land  which  it  is  intended  to  plant  the  next  year  in  corn.  The  insects 
that  work  above  ground  must  be  combated  according  to  the  local  condi- 
tions and  the  damaging  species.  Bisulphid  of  carbon  is  advised  against 
insects  affecting  stored  grain. 

Description,  life  history,  and  treatment  are  given  for  the  following 
species:  Corn-root  louse  {Aphis  maidi-radicis),  corn-root  worm  {Dia- 
brotica  lonyiconris),  corn  billbugs  {tSpJioiopJiorus  ochrcus,  IS.  parvulus, 
and  *S'.  .sciiJptilis),  wireworm  {Melaiiofus  communis),  sodworm  {Crcunhns 
intcnninelJus),  cutworms  {Hadena  devastatri.r,  and  Agrotis  suhgotluca), 
stalk  borer  {Gorti/na  nitela),  chinch  bug,  corn  leaf  plant  louse  {Aphis 
maidis),  corn  worm  {Heliothis  armigera),  and  Augoumois  grain  moth 
{GeJecliia  cerealeJln). 

Report  on  the  extermination  of  the  Gypsy  moth  {Agriculture  of 
MassachuHetts,  ls9o,  pp.  262-302,  pis.  (I,  map  1). — A  report  on  the  work 
of  the  (lypsy  Moth  Commission  during  the  year  1893,  with  a  resume  of 
the  work  done  since  1880  and  a  plan  of  the  work  for  1894.  The  moth 
has  been  exterminated  in  all  but  18  townships,  as  against  30  in  which 
it  Avas  abundant  in  1891.  The  means  of  dealing  with  the  moth  that 
has  proved  most  effective  is  placing  bands  of  burlap  about  the  infested 
trees  and  those  near  by,  under  which  the  caterpillars  crawl  for  conceal- 
ment. The  trees  are  examined  every  few  days  and  the  eggs,  caterpillars, 
and  pupai  are  destroyed.  The  insecticide  that  proved  to  be  the  most 
satisfactory  is  a  patent  substance  called  gypsiue,  which  did  not  injure 
the  foliage,  even  Avhen  used  in  so  large  a  proportion  as  25  lbs.  to  150 
gal.  of  water,  and  was  very  destructive  to  the  caterpillars. 

In  1893  there  were  inspected  4,108,494  trees,  of  which  44,716  were 
found  to  be  infested  by  the  pest.  Buildings,  wooden  fences,  and  stone 
walls  wei-e  also  inspected  and  clearcjd.  It  is  estimated  that  1,173,351 
caterpillars,  77.029  pup;e,  h^CMr)  moths,  and  over  50,000  Qgg  clusters 
were  destroyed  during  the  year.  The  number  of  men  employed  in  the 
work  varied  throughout  the  year,  the  largest  number  being  over  150 
during  part  of  July.  Many  caterpillars  in  uudergrowth  on  the  borders 
of  woodlands  were  destroyed  by  burning  the  tracts  with  crude  oil.  An 
insect  lime  was  also  used  in  banding  trees  to  prevent  caterpillars  from 
climbing  them,  but  it  did  not  prove  as  effective  as  the  year  before. 
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Mauy  male  uiotlis  were  uttracted  and  captured  by  plaeiug-  in  the  fields 
traps  containing'  artificially  reared  female  motLs. 

A  map  is  given  showing  the  tract  now  infested  by  the  moth.  It  is 
believed  that  by  continued  action  the  practical  extermination  of  the 
moth  will  be  Anally  accomi)lished. 

Important  insecticides,  C.L.  Maklatt  {U.  8.  Dept.  Af/r.,  Farmers^ 
Bui.  1!)^ pp.  ;J(J). — Directions  for  the  preparation  and  intelligent  applica- 
tion of  remedies  for  insect  injuries.  For  the  i)urpose  of  classifying  the 
insecticides,  insects  are  divided  into  several  groups,  based  upon  their 
feeding  habits,  and  thus  differing  more  or  less  in  remedial  treatment. 
These  are  (1)  external  feeders,  comprising  {a)  biting  insects,  and  (/>) 
sucking  insects;  (2)  internal  feeders;  (3)  subterranean  insects;  (4) 
insects  affecting  stored  products;  (5)  household  iiests;  and  (0)  animal 
parasites.  Of  these  the  external  biters  are  to  be  combated  by  poison- 
ing their  food,  which  is  best  done  by  the  application  of  the  arsenicals, 
Paris  green,  London  purple,  and  arsenate  of  lead,  usually  by  spraying, 
but  sometimes  by  dustnig  on  the  dry  powder.  The  external  suckers 
must  be  treated  by  the  contact  method,  and  either  sprayed  with  the 
kerosene  emulsions  or  resin  washes,  or  fumigated  with  hydrocyanic 
acid  gas.  For  subterranean  insects  are  recommended  kerosene  emul- 
sion, resin  wash,  potash  fertilizers,  bisulphid  of  carl)on,  and  submer- 
sion by  flooding  the  infected  tract  with  water,  as  in  the  case  of  the 
phylloxera  in  France.  Bisulphid  of  carbon  is  advised  for  grain  infested 
by  insects.  Formulas  and  detailed  instructions  are  given  in  each 
instance.  The  centred  of  insects  by  cultural  methods  and  clean  farm- 
ing IS  briedy  treated,  and  some  statistics  given  of  the  profits  accruing 
from  the  use  of  remedial  measures. 

The  presence  of  arsenic  in  sprayed  tobacco,  A.  M.  Peter  {Ken- 
tncky  Sta.  Iipt.  1893,  pp.  11,  I'j). — To  ascertain  if  tobacco  plants  which 
had  been  sprayed  with  Paris  green  retained  any  of  the  poison  when 
marketed,  3  samples  of  leaf  tobacco  were  analyzed,  and  appreciable 
quantities  of  both  copper  and  arsenic  were  found.  Owing  to  the  great 
importance  of  the  matter,  the  investigations  are  to  be  continued. 

Silkworms  and  how  to  rear  them,  K.  W.  McCulloch  {Ann.  L'pt.  Ihpt.  Agr. 
Qutcnulanil,  1S02-93,  pp.  G'l-S.'),  ph.  19). — Pojtular  directions  on  the  above  subject. 

Injurious  insects,  C.  P.  Gillette  {Colorado  Sta.  Tipi.  isn3,pp.  51-55.) — Short  notes 
on  the  ravages,  life  history,  and  treatment  of  the  recl-lejjged  locust  {MelanopJun  feinur- 
ruhrum),  two-lined  locust  {M.  limttatun),  differential  locust  (.1/.  differential  is),  cod- 
ling niotL,  leaf  rollers  {Cacaxia  argyrospila  and  C.  semiferana),  garden  webworm 
{Loxusteye  cereralis?),  army  worm  {Leiicania  nnipuncta),  corn  Avorm  {HeUothis  armi- 
(jera),  cutworms,  woolly  aphis  (Schizoneura  lanigera),  onion  thrijis  {Thrips  striaius?), 
and  potato-scab  worm;  and  brief  mention  of  the  two-striped  flea  beetle  {Syxicna 
Uvniaia),  black  flea  beetle  {Phi/lloireta  pusiUa),  bee  moth  {Galleria  mellonella),  wax 
or  pollen  moths  {Plodia  inierpunctella  and  Ephestia  sp.),  eight-spotted  forester 
{Ahipia  octo-maculata),  buffalo  tree-hopper  {Ceresa  huhalus),  red  sjiider,  and  several 
species  of  plant  lice. 

Some  common  pests  of  the  farm  and  garden,  H.  Gakmax  {Kentucky  Sta.  Rpt. 
1892,  pp.  43-SS).—A  reprint  of  Bulletin  40  of  the  station  (E.  S.  K.,  3,  p.  792). 
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The  orthoptera  of  Kentucky,  II.  (i.vuMAX  {Kcntudni  Sta.  Upt.  1S93,  pp.  23-30).— 
All  aiiiiotatcMl  catalogue  of  the  Orthoptera  of  the  State,  with  some  remarks  on  their 
(listril>iitir)u.     Seventy  species  are  enumerated. 

Some  injurious  grape  insects  {Canadian  Hort.,  17  {1SD4),  Xo.  10.  pp.  360,  361, 
jUj.l). — Notes  on  insect  attacks  of  graiievines,  with  especial  mention,  of  the  leaf- 
hopper  (  Ti/phlocyha  ritis)  and  the  grape-berry  moth  {Eudemis  hoirana). 

Insects  affecting  grapes,  H.  Osboiin  {Trans.  Iowa  Hort.  Sac,  SS  {1893),  pp.  262- 
264). — A  po])ular  article,  giving  descriptions,  life  histories,  and  remedies  for  the 
grapevine  Ilea  beetle  {llaltica  chahjhea),  grapevine  leaf  hopper  {Tjiphlociiha  ritis), 
pliylloxera  {I'lujlloxcra  vastatrix),  eight-spotted  forester  {Ali/pia  octo-macitlata)  and 
grajje-berry  motii  or  gra])e-sced  caterpillar  {IhidemiH  hotrava). 

The  Diptera  injurious  to  cereals  observed  at  the  entomological  station  of 
Paris,  1894,  V.  Makciial  {Compt.  Jhmd.,  119  {1S94),  Xo.  11,  pp.  406-490).— ^oten  on 
Cccidonniia  dfstructor,  (\  tritici,  (hcinis  pusilJa,  Chlorops  sj).,  Camarota  flavitarsis,  and 
Elccliiptrroxcornuta. 

On  the  life  history  of  Cecidomyia  pini,  R.  Cholodkowsky  {Forstl.  natnrw. 
Ztschr.,  3  {1S04),  Xo.  0,  p.  380). 

Biology  of  Tomicus  proximus,  G.  Hicnschel  {Forsfl.  natnrw.  Ztschr.,  3  {1894),  Xo. 
9,  pp.  380, 381). — Notes  on  this  beetle,  especially  in  reference  to  forestry. 

A  species  of  moth  destructive  to  red  cedar,  Js..  S.  Olliff  {Agl.  Gaz.  X.  S.  IT'., 
5  {1S04),  Xo.  7,  pp.  513-',15,  pJ.  1). — Descriptive  and  life  history  notes  on  a  new 
species  of  moth,  Fpicrocis  terebrans,  the  larv;e  of  which  bore  in  the  twigs  of  red 
cedar  and  seriously  injure  the  growth  of  the  trees. 

■  Fruit  and  forest  tree  insects,  H.  Osbokx  {Trans.  Iowa  Hort.  Soc,  ,27  {1892), 
pp.  9i'j-l27,  fiffs.  33). — A  popular  descriptive  paper  giving  notes  on  about  60  of  the 
more  prominent  injurious  insects  of  the  State,  with  ligures  of  many,  and  remedies 
against  ravages.  The  following  species  seem  to  be  considered  worthy  of  rather 
more  attention  than  the  others:  Ash.  ^awiiy  {2lonop>hadnns  I)ardns),  strawberry  slug 
{Monoxle[iiai(jnota),  fall  webworm  {Hyphantrki  cunca),  white-marked  tussock  moth 
{Ortjyia  Icueostigma),  leaf  crumpler  {Phycis  indiginclla),  codling  moth  {Carpocapsa 
pomoneUa),  apple  maggot  {Tryjyeta  jyonionella),  seventeen-year  locust  {Cicada  septen- 
dccim),  cherry  aphis  {Myzus  cerasi),  and  woolly  aphis  {Schizonenra  lanigera).  An 
artificial  key,  based  on  the  habits  and  occurrence,  as  well  as  appearance,  is  given^ 
including  many  of  the  insects  noted.  General  directions  for  spraying  and  using 
insecticides  are  added. 

The  pestsj  of  shade  and  ornamental  trees,  II.  Gasman  {Kentucky  Sta.  Bpt.  1893, 
pp.  88-1:0,  figs.  14).— X  reprint  of  Bulletin  47  of  the  station  (E.  S.  R.,  5,  p.  884) 

The  dahlia-stalk  borer,  E.  J.  Hill  {Garden  and  Forest,  7 {1894), p.  388).— The.  author 
gives  a  lirief  account  of  the  attack  of  Gortyna  nitela  on  dahlias,  and  reports  the  same 
insect  as  attacking  tomatoes. 

Trapping  wasps,  A.  DrnoLs  {Bev.  Hort.,  66  {1894),  Xo.  16,  i)p.  385,  386,  fig.  1).— 
Description  of  a  device  for  iirotcctiug  ripening  fruit  by  destroying  the  wasps  of  such 
species  as  have  underground  nests,  a  trap  being  placed  over  the  entrance,  into  which 
the  in.seets  enter.    They  are  afterwards  smothered  by  the  fumes  of  burning  sulphur 

Studies  on  bark  beetles,  A.  Pauly  {Forstl.  naturw.  Ztschr.,  3  {1894),  Xo.  9,  pp. 
376-319). — Notes  on  the  life  histories  and  ravages  of  several  species. 

The  currant-bud  mite  ( Card.  Chron.,  16{1894),  ser.  3,  p.  f5,?).— Summary  of  a  paper 
by  R.  Newstead  on  the  life  history,  occurrence,  and  remedies  to  be  employed  against 
this  insect. 

Notes  on  Cheimatobia  brunnata  (.four.  Agr.  Prat.,  58  {1894),  Xo.  32,  pp.  193-198 
figs.  4). 

Injurious  insects  and  fungi  {Jonr.  iririlish']  Bd.  Agr.,  1  {1894),  Xo.  1,  pp.  43-61, 
figs.  2). — Notes  on  the  life  history  and  treatment  of  several  injurious  insects,  and  on 
a  few  fungus  diseases  that  caused  damage  in  the  United  Kingdom  in  1892  and  1893. 
A  potato  disease,  the  bean  aphis,  mangel  Hy,  pear  and  apple  scab,  diamond  bark 
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moth,  nut  mite,  daddy  lonff  l<\!is,  larcli  disease,  turnip  and  calibage  aphis,  wire- 
worms,  turnip  fly,  surface  caterpilhirs,  a  new  potato  disease,  and  tlie  autler  moth 
are  mentioned. 

Means  for  the  destruction  of  insects  injurious,  to  cane,  and  especially  the 
white  louse.  F.  A.  F.  C.  Went  (  IVcsf  Java  Siujav  Sta.  (ontr.  11,  pp.  IS-JO). — Eecom- 
inends  a  pyretbrum  extract  made  with  a  mixture  of  alcohol  and  annnonia  water. 

Concerning  the  parasites  of  the  insect  enemies  of  sugar  cane,  J.  D.  Kobus 
(East  Java  Expt.  Sta.  Coiitr.  8,  n.  ser.,pj}.  9,  figs.  5). — Notes  on  the  bacterial,  fungus,  and 
insect  enemies  of  sugarcane  insects,  with  something  of  the  life  histories.  The  wings 
of  some  of  the  Hymenoptera  are  figured. 

The  destruction  of  grubs  by  Botrytis  teuella,  J.  H.  Wakker  {East  Java  Expt. 
Sta.  Contr.  10,  ii.  ser.,  pp.  7). — A  review  of  the  European  experiments.  They  have  not 
been  so  successftil  in  .lava. 

Remedies  for  cutworms  [Dent,  lanclw.  Presse,  21  (1S94),  Ko.  58,  p.  570,fuis.  S). — 
Note  on  Agrotis  segetum.  Lights  in  the  field  are  advised  to  attract  and  destroy  the 
adult  moths. 

Bordeaux  mixture  for  apple  pests,  H.  Garmax  (Eentucky  Sta.  Rpt.  1303,  pp. 
S2-54,Jhis.  ;.').— Reprint  from  IJullctin  44  of  the  station  (E.  S.  R.,  4,  p.  659). 

Analyses  of  insecticides  (Massachusetts  State  St((.  lijit.  1893,  j).  324). — Analyses 
of  2  patented  articles,  /.  c,  Oriental  fertilizer  and  bug-destroyer,  and  Nou-poisonous 
bug-destroyer,  are  reported. 


FOODS— ANIMAL    PRODUCTION. 

Digestion  experiments  with  sheep,  J.  B.  Lindsey  {Mnssachnsetts 
i^fare  tSt((.  R])i.  J8!Jo,  jjp.  140-178,  pi.  1). — Dioestiou  exi)erinieiits  are 
reported  on  2  sami>les  of  hay  of  mixed  grasses,  Buffalo  gluten  feed, 
old  aud  new-process  linseed  meal,  dried  brewers'  grains,  corncobs, 
bran  of  spring  and  winter  wheat,  and  wheat  middlings,  4  sheep  being 
used.  The  trial  with  each  feeding  stuff  lasted  14  days,  the  excreta 
being  collected  for  analysis  the  last  7  days.  Hay  of  mixed  grasses 
was  fed  with  each  of  the  commercial  feeding  stuffs.  The  complete  data 
for  the  experiments  are  tabulated,  including  analyses  of  the  feeding- 
stuffs  used. 

A  summary  of  the  results  is  given  below: 

Coefficients  of  digextiljilitg  ivitli  sleep. 


Drj'      I    Crude 
matter.  I  celhilo.se. 


Hay  of  mixed  gra.sses  (a) 

Sheep  2 

Sheep  3 

Sheep  4 

Average 

Hay  of  mixed  grasses  (b) 
' Sheep  1 

Sheep  2 

Slieep :; 

Sheep  4 

Average  

Buflalo  gluten  feed: 

Sheep  2 

Sheep  4 

Average  

Kew-process  linseed  meal 

Sheep  2 

Sheep  3 

Average 


I'er-  cent. 
60.67 
62.00 
61.  43 
61.37 

bo.  84 
55.  10 
55.  56 
55.  86 


7.J.  53 
80.44 


79  8G 
82.  60 
81.23 


Per  cent. 
62.  08 
65.  86 
04.73 
64.46 

.57.  30 
55.  90 
57.38 
57.98 
.57.  14 

39.  92 

'  46.  28 

43.10 

49.24 
73.21 
61.  23 


Crude 

Crude 

fat. 

protein. 

Per  cent. 

Per  cent. 

57.  04 

63.  31 

47.15 

63.  39 

50.09 

63.76 

51.43 

63.49 

45.  65 

.58.  05 

47.  22 

58.13 

47.47 

56.08 

47.26 

57.04 

46.90 

57.32 

82. 25 

85^97 

80.58 

83.94 

81.41 

84.95 

90.50 

86.32 

91.52 

88.16 

91.01 

87.24 

Nitrogen- 
free 
extract. 


Per  cent. 
63.46 
63.37 
63. 14 
63.32 

58.16 
56.80 
58.24 
58.19 
57. 85 

78.44 
84.37 
81.40 

86.31 
84.71 
85.51 
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Coefficients  of  digcsribililn  n-ith  sheep — ContimiPd. 


OldproccsH  liiiaeod  meal 

.Slu-ep2 

Sheep  a 

Sliei<p4 

Average 

Corncobs  ; 

Slieepl 

Slieep2 

Averajie 

Dried  brewers'  grains : 

Sheep  1 

Sheep  2 

Average 

Spring-wheat  bran : 

Sheep2 

Sheep  3 

Average 

Winter-wheat  bran : 

Slieej)  4 

Wheat  middlings:  ^ 

Slieep  1 

Sheep  4 

Average 


Dry 
matter. 


Per  cent. 
75.48 
82.25 

78.24 
78.  60 

00.  43 
58.  51 
59.47 

61.03 
61.08 
61.65 

62.26 
62.  80 
62.  53 


79.48 
85.63 
82.55 


Crude 
cellulose. 


Crude 
fat. 


Crude 
protein. 


Per  cent. 
37.80 
71.47 
61.79 
57.02 

64.50 
66. 16 
65.33 

55.11 
50.  04 
52.  57 

22.18 
25.00" 
23.59 


32.  57 
40.06 
36.31 


Per  cent. 
92.01 
85.30 
88.45 
88.59 

56.00 
44.22 
50. 11 

92.79 
89.43 
91.11 

75.67 
75.53 
75.60 


87.99 
81.71 
84.85 


Per  cent. 
86.38 
93.  36 
86.64 

88.79 

21.88 
12.87 
17.  38 

77.71 
80.82 
79.26 

77.68 
81.59 
79.63 


81.83 
87.  75 
84.  79 


Nitrogen- 
free 
extract. 

Per  cent. 
78.33 
78.  73 

75. 58 
77.55 

60.37 
59.71 
60.  04 

58.70 
58.96 
57.83 

69.55 
71.22 
70.38 

70.43 

84.43 
91.  08 

87.75 


'  Misprinted  0.  25  in  original. 


2  Very  tine  and  qnito  liglit  colored. 


"The  lUifi'alo  gluten  feed  proves  to  be  quite  digestible.  The  fat  has  approxi- 
mately the  same  degree  of  digestibility  as  iu  corn  meal,  while  the  protein  apjiears 
even  more  digestible.  The  cellulose  and  extract  matter,  however,  fall  somewhat 
below  those  of  the  corn  meal,  as  would  be  expected.  .  .  . 

"Corncobs  appear  fully  as  digestible  as  a  good  quality  of  English  hay,  with  the 
exception  of  the  proteiu,  of  which  they  contain  but  a  small  amount.  .  .  . 

"Winter-wheat  bran  generally  co.sts  about  $2  per  ton  m.ore  in  the  retail  markets 
than  the  spring  bran,  and  it  was  our  object  to  see  if  analysis  and  digestibility 
warranted  this  extra  price.  So  far  as  composition  is  concerned,  the  2  brans  .are 
practically  alike.  We  regret  tliat  at  present  positive  conclusions  can  not  be  drawn 
from  the  digestion  experiments.  In  case  of  the  winter- wheat  bran,  through  an 
unfortunate  circumstance,  onlj'  the  results  obtained  with  1  sheej)  can  be  presented. 
From  the  results  offered  it  will  he  noticed  th;.it  the  protein  and  extract  matter  have 
almo.st  identical  coeflicients,  but  the  fat  appears  rather  more  digestible  in  the  spring 
bran  and  the  cellulose  more  digestible  in  the  winter  bran.  .  .  . 

"The  liner  grade  of  wheat  middlings  coincides  very  closely  in  digestibility  with 
Buflalo  gluten  feed.  The  chief  difference  between  the  2  feeds  is  that  the  Buffalo 
gluten  feed  contains  about  4  per  cent  more  protein  than  the  wheat  middlings." 

Fourth  feeding  experiment  with  steers,  J.  B.  Lindsey  (J/o.sm- 
chuscitfi  iStatc  ^Sfa.  Ept.  1893,  pp.  57-76). 

Synopsis.— An  experiment  with  2  yearling  steers  to  compare  different  course  fodders 
and  soiling  r.s.  pasturage  in  summer,  and  to  ascertain  the  cost  of  be(>f  production. 
Ilay  was  found  too  expensive  (at  $15)  for  this  purpose.  Corn-and-soja-bean 
silage  was  satisfactory.  The  gains  were  much  larger  on  soiling  than  on  pas- 
turage. The  gains  during  the  whole  feeding  did  not  repay  the  total  cost  of  the 
food,  but  allowing  for  value  of  manure  they  a  little  more  than  covered  the  net 
cost. 

Previous  experiments  in  steer  feeding  at  this  station  have  been 
reported  in  UnHetins  40  and  44  of  the  station  and  Annual  Ee])orts  for 
1891  and  181>2  (E.  S.  K.,  3,  p.  162;  4,  pp.  67,  478;  and  5,  p.  198). 
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The  present  experiment  was  with  2  grade  Shorthorn  yearling  steers 
weighing  about  GOO  lbs.  each,  and  lasted  from  December  1,  1801,  to 
February  28,  1803.  It  was  divided  into  .">  parts — the  first  winter  and 
spring,  the  summer  feeding,  and  the  second  winter  feeding.  The  steers 
were  quite  thin  when  received,  and  cost  3.^  cts.  per  pound  live  weight. 

First  u-lnter  and  .spring  feeding  (pp.  58-64). — In  this  period  (Decem- 
ber 1,  1801,  to  June  12,  1802)  there  was  fed  3  lbs.  of  wheat  bran  with 
either  3  lbs.  of  Chicago  maize  feed  or  3  lbs.  of  Buffalo  gluten  feed,  and 
hay  with  turnips,  mangel-wurzels,  or  sugar  beets,  or  corn  silage,  corn 
stover,  or  rye  fodder  (green).  The  nutritive  ratio  rauiied  from  1  :  5.4 
to  1:3.0.  The  data  as  to  gain  in  weight,  food  consumed,  and  total 
and  net  cost  of  the  food  are  tabulated.  In  calculating  the  net  cost  it 
is  assumed  that  02  per  cent  of  the  fertilizing  ingredients  in  the  food  is 
recovered  in  the  manure.  During  the  period  steer  1  gained  207  lbs. 
and  steer  2  271  lbs.,  or  a  daily  average  of  1.52  lbs.  for  No.  1  and  1.30 
lbs.  for  ISIo.  2,  which  was  not  sufficient  in  either  case  to  repay  the  total 
cost  of  the  food,  although  nearly  sufficient  to  cover  its  net  cost. 

"The  larger  the  ainouiit  of  hay  fed  the  higher  the  cost  of  the  daily  ration.  [Hay 
rated  at  $15  per  ton.]  In  this  experiment,  however,  a  moderate  amoiuit  of  liny  in 
combination  -with  roots  and  grains  has  produced  beef  at  a  fairly  low  price.  Ration 
3,  consisting  of  silage  and  grain,  has  also  given  very  favorable  results.  In  the  latter 
case  the  total  cost  of  feed  per  pound  of  live  weight  gained  was  6.35  cts.  and  the  net 
cost  3.38  cts." 

Autumn  and  seeond  winter  feeding  (pp.  05-70). — The  time  covered  by 
this  period  was  from  September  5,  1802,  to  February  28,  1803.  At  the 
beginning  of  the  period  the  steers  weighed  1,000  and  1,100  lbs.,  respec- 
tively. A  grain  ration  of  3  to  4  lbs.  each  of  wheat  bran  and  Buffalo 
gluten  feed  was  fed.  The  coarse  fodder  consisted  of  green  fodder  corn 
and  serradella,  corn  stover,  and  corn-aud-soja-beau  silage.  The  nutri- 
tive ratio  ranged  from  1 : 5.8  to  ]  :  8.7.  The  data  are  tabulated  as  for  the 
previous  period,  including  analyses  of  the  feeding  stuffs  used  with  refer- 
ence to  both  food  and  fertilizing  ingredients.  Steer  1  made  an  average 
daily  gain  of  1.6  lbs.  and  steer  2  1.78  lbs.  It  will  be  noticed  that  these 
gains  are  considerably  better  than  during  the  first  winter  feeding.  The 
total  cost  of  food  per  pound  of  gain  ranged  from  7.37  to  0.6  cts.,  and  the 
net  cost  from  3.25  to  3.93  cts. 

"It  again  appears  that  the  gain  in  live  weight  about  covers  the  net  cost  of  the 
food  consumed.  .  .  .  While  the  growth  was  ranch  slower  when  the  animals  were  fed 
corn  stover,  yet,  because  of  its  comparative  cheapness  and  manurial  value,  the  net 
cost  of  beef  produced  was  fairly  low. 

"Ration  4,  consisting  of  grain  and  corn-and-sqja-bean  silage,  also  gave  very  favor- 
able results,  producing  beef  at  a  net  cost  of  3.25  cts.  per  pound." 

Summer  soiling  vs.  j)asturage  (pp.  73-76). — The  interval  between  the 
2  periods  mentioned  above  was  devoted  to  soiling  in  the  barn,  the 
steers  being  turned  into  the  barnyard  during  the  day.  A  mixture  of 
e(iual  parts  of  wheat  bran  and  Buffalo  gluten  feed  was  fed.     The  coarse 
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I'odder  consisted  of  hay,  green  corn  fodder,  green  rye,  green  peas  and 
oats,  green  vetch  and  oats,  green  serradella,  cabbages,  sugar  beets,  and 
a  small  anionnt  of  otlicr  green  (•ro])s. 

Jn  suinniaiizing  the  results  the  period  from  May  1  to  September  30 
is  included,  since  soiling  ('ro])s  weie  fed  at  the  end  of  the  first  season 
and  the  beginning  of  the  second  season.  The  results  are  compared  Arith 
the  average  results  secured  with  steers  on  pasturage  in  ISOO  and  1891. 
The  summary  foUows: 

Comparison  of  soiling  and  punt iiriKjt'  for  slecrs. 


SoilillfT: 

Steer  No.  1 . 
Steer  No.  2. 
rasturage : 

lt<90 

1891 


I  J 

^'T^i7SS^*IGain  in  livel    Duration 
at  begin-    ,     ^^.igijt.     1  of  period. 


ning 


Pounds. 
818 

827 

867 

828 


Pounda. 
232 
188 

104 

107 


Days. 
153 
153 

144 
190 


Average        Cost  of  food  per 
gain  in  pound  of  gain 

weight  per  j ] 

dav  Total.  Net 


Pounds.  ! 
1.52  : 
1.23  i 
i 
0.72  i 
0.57  j 


Cent!:. 
8.39 

10.  :'.5 

1  8.  24 

2  6.  36 


Cents. 
4.08 
5.03 


'  Pasturage  at  40  cts.  per  week. 


•  Pasturage  at  2.'>  ets.  per  week. 


"The  different  steers  gaiued  from  2  to  3  timt's  as  niu<li  in  live  weii^ht  per  day 
when  fe<l  at  home  as  when  pastured. 

"The  price  ])aid  lor  the  ])astnre  will,  in  a  measure,  f^overn  the  jirofit  anil  loss  of 
the  operation.  ... 

"In  case  of  soiling,  the  net  cost  of  feed  required  to  produce  1  lb.  of  live  weight, 
4  to  5  cts.,  proved  to  he  about  one  half  the  total  cost.  In  other  words,  the  chief 
gain  seems  to  have  been  in  the  value  of  the  manure  jiroduced." 

The  advantages  and  disadvantages  of  soiling  and  pasturage  are 
discussed. 

The  cost  of  beef  production  (pp.  70-73). — The  2  steers  used  in  the 
above  ex])eriments  were  bought  i^ovember  19,  1891,  at  3i  cts.  per 
pound,  and  sold  February  28,  1893,  at  4^  cts.  per  pound  live  weight. 
During  the  entire  experiment  steer  1  gained  0G7  lbs.  and  steer  2  620 
lbs.,  making  an  average  daily  gain  of  1.43  lbs.  tor  Xo.  1  and  1.32  lbs. 
for  No.  2. 

The  dry  matter  eaten  per  pound  of  gain  in  live  weight  was  10.04  lbs. 
for  steer  1  and  10.99  lbs.  for  steer  2.  The  total  cost  of  food  per  ]>ound 
of  gain  was  8.55  and  8.9  cts.,  respectively,  and  the  net  cost  4.22  and 
4.4  cts.,  respectively.  ' 

"Excluding  the  cost  of  labor,  the  coarse  fodder  articles  and  grains  have  been  sold 
at  market  rates,  and  have  been  a  trifle  more  than  paid  for  in  the  value  of  the  beef 
and  of  the  manure  produced.    ... 

"Taking  an  average  of  the  2  steers,  the  total  cost  of  jjroducing  1  lb.  of  live  weight 
was  8.  7  cts.  and  the  net  cost  4^  cts. 

"The  av«-rage  daily  gain  for  the  entire  experiment  (4G7  days)  was  1.37  lbs.,  and 
tlie  dry  matter  reiiuired  to  jiroduce  1  11).  of  gain  was  10.82  lbs." 
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Steer  and  heifer  beef,  -T.  Wilsox  and  (\  V.  Curtis  {Iowa  Sta. 
Bul.:31^pp.  013-V6S). 

Synopsis. — A  comparison  of  feediug  steers  and  spayed  and  iinspayed  heifers  for  Ijeef, 
nsing  5  animals  of  each  kind.  Seven  of  the  heifers  calved  dnring  the  trial, 
■which  interfered  with  the  comparison.  The  steers  made  the  larger  gain,  and 
bronght  1  ct.  i)er  pound  live  weight  more  than  the  heifers.  The  heifers 
gave  a  larger  percentage  of  ])rime  cuts  (rihs  and  loins)  than  the  steers,  so  that 
on  the  hasis  of  the  meat  and  by-]irodncts  obtained,  and  the  piice  paid  for  the 
steers,  the  heifers  were  worth  from  0.57  to  0.62  ct.  per  ponnd  more  than  was  paid 
for  them.  Fifteen  shotes  kept  with  the  steers  and  heifers  added  materially  to 
the  profit  from  the  feeding. 

To  compare  steers  and  lieiters  for  beef  production,  5  steers  and  10 
heifers,  all  yearlin*^'  f^rade  Shorthorns  and  as  nearly  alike  in  breeding 
and  development  as  possible,  were  purchased  in  the  fall  of  1892.  Five 
of  the  heifers  were  spayed  and  .">  left  unspayed.  The  experiment  com- 
menced January  4,  1893,  and  lasted  until  December  1.  At  the  begin- 
ning the  steers  weighed  4,093  lbs.,  the  spayed  heifers  3,994  lbs.,  and  the 
unspayed  heifers  3,592  lbs.  All  3  lots  were  fed  and  treated  in  the  same 
manner.  During  the  winter  and  spring  they  were  fed  hay,  corn  stover, 
beets,  ear  corn,  corn-and-cob  meal,  and  linseed  meal ;  during  the  sum- 
mer they  received  soiling  cro^^s  and  the  same  grain ;  and  in  the  fall 
clover  hay,  corn  fodder,  and  beets  were  fed  with  bran,  corn-and-cob 
meal,  and  linseed  meal.  The  nutritive  ratio  of  the  rations  varied  from 
1 : 9.1  to  1 :  11.4.  ''The  heifers  were  all  thought  to  be  clear  of  calf  when 
bought,"  but  4  of  the  unspayed  and  3  of  the  spayed  heifers  calved 
during  the  spring  and  summer.  This  of  course  placed  the  heifers  at  a 
disadvantage  as  far  as  gain  was  concerned;  They  were  dried  up  as 
soon  as  possible,  and  soon  made  satisfactory  gains.  A  case  of  lumpy 
jaw  developed  in  1  of  the  steers,  but  was  successfully  treated. 

At  the  conclusion  of  the  experiment  the  animals  were  shipped  to 
Chicago  and  slaughtered  by  Swift  &  Co.  Full  data  are  tabulated 
as  to  the  food  eaten,  gains  in  weight,  shrinkage,  and  results  at  slaugh- 
tering, including  the -weight  of  parts  and  of  diiferent  cuts  of  meat. 

•'The  .5  steers  made  an  average  gain  of  806  lbs.  each,  equal  to  2.14  lbs.  per  day;  1 
open  heifer,  clear  of  calf,  gained  775  lbs.,  eijual  to  2.35  lbs.  per  day  ;  4  open  heifers 
that  had  calves  made  an  average  gain  of  628  lbs.  each,  equal  to  1.90  lbs.  per  day ;  2 
spayed  heifers,  clear  of  calf,  ma<le  an  average  gain  of  736  lbs.  each,  equal  to  2.2311)8. 
per  day;  3  spayed  heifers  that  had  calves  averaged  645  lbs.  each,  equal  to  1.95  lbs. 
per  day." 

The  steers  were  sold  at  5.75  cts.  and  the  heifers  at  4.75  cts.  per  pound, 
live  weight.  Allowing  3.5  cts.  per  pound  for  the  steers  and  2  cts.  for 
the  heifers  at  the  beginning  of  the  trial,  there  was  a  profit  of  864.39  on 
the  steers,  $0,51  on  the  unspayed  heifers,  and  $13.70  on  the  spayed 
heifers.  "The  heifers  killed  nearly  as  well  as  the  steers,"  the  average 
proportion  of  beef  in  the  carcass  being  03.2  per  cent  for  the  steers, 
62.4  for  the  unspayed  heifers,  and  62.8  for  the  spayed  heifers. 

"From  the  weight  of  different  parts  of  the  carcass  it  is  apparent  that  the  heifera 
give  a  higher  percentage  of  prime  cuts  (ribs  and  loins)  and  a  corre.spondiugly  lower 
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percentage  in  the  cbea]>er  cnts  than  the  steers.  The  difference  amounts  to  1  per  cent 
more  loin  -weight  antl  0.8  ])er  cent  more  rib  in  the  spayed  heifers  than  in  the  steers. 
Tlie  ojion  lieilcrs  are  also  better  in  these  parts  than  the  steers,  although  the  advan- 
tage is  not  quite  so  marked." 

Crediting  each  lot  with  the  actual  value  of  the  different  cuts  and  the 
by-products,  and  not  includiiii;-  the  expense  of  killing  and  handling,  it 
is  calculated  that  at  tlie  prices  which  the  butcher  paid  he  made  8-0.45 
on  the  steers,  $5S.1U  on  the  unspayed  heifers,  and  $04,84  on  the  spayed. 

"In  other  words,  the  returns  made  by  the  heifers  woukl  have  justified  a  purchase 
price  of  $5.37  per  cwt.  for  the  spayed  heifers  and  $.5.32  for  the  open  heifers,  instead 
of  $1.7.5  for  each,  and  still  have  left  the  same  margin  of  profit  as  in  the  steers.  It  is 
clear,  then,  that  the  difiterence  in  value  of  the  steers  and  heifers  was  only  about  40 
cts.  per  cwt.  live  weight,  instead  of  $1  per  cwt.  made  by  the  buyers.  This  is  esti- 
mated on  the  basis  of  the  prices  put  upon  the  meat  products  as  shown  in  the  record 
of  the  block  test,  viz,  a  difference  of  li  cts.  per  pound  on  the  rib,  loin,  and  plate 
cuts,  and  i  ct.  on  the  rounds  and  flanks,  in  favor  of  the  steers." 

The  opinions  of  butchers  in  this  country  and  in  England  on  the  dif- 
ference in  value  of  steer  and  heifer  beef,  and  the  reasons  for  this  differ- 
ence are  collated. 

"The  rib  and  loin  cuts  of  the  steers  were  valued  1^  cts.  a  pound  above  those  of 
the  heifers  by  Chicago  meat  dealers,  while  English  authorities  estimated  the  value 
of  heifer  ril)  and  loin  cuts  2  cts.  per  pound  above  those  of  steers  fattened  in  the 
same  manner." 

Fifteen  shotes  allowed  to  run  in  the  yard  and  stable  with  the  steers 
and  heifers  ate  282  lbs.  of  ear  corn  and  gained  4,005  lbs.  They  brought 
4.5  cts.  per  pound,  giving  a  profit  above  the  cost  of  the  corn  of  $118.15. 

"The  profit  from  the  hogs  is  equal  to  $7.87  for  each  of  the  cattle,  and  without  it 
\\i'  would  have  fed  at  little  profit,  as  far  as  the  heifers  are  concerned." 

Experiments  with  calves,  J.  B.  Lindsey  {Massachusetts  State  Sta. 
Rpt.  .7.S.V.V,  pp.  l:>r,-lir>). 

SynopHin.— Seven  calves  were  fed  until  8  to  11  weeks  old  on  skim  milk  alone  or 
with  a  little  grain.  They  made  an  average  gain  of  1.49  lbs.  per  day.  There 
was  obtained  per  quart  for  skim  milk  0.64  ct.  with  veal  at  4  cts.,  and  0.76  ct. 
•with  veal  at  4A  cts.  a  pound.  These  amounts  are  compared  with  the  returns  for 
skim  milk  fed  to  jugs. 

To  ascertain  the  amount  that  can  be  realized  from  feeding  skim  milk 
to  young  calves,  7  calves  2  or  3  days  old  at  the  beginning  of  the  trial 
were  used.  At  first  the  calves  were  fed  a  mixture  of  whole  milk  and 
skim  milk,  but  after  a  week  or  10  days  this  was  replaced  by  a  ration  of 
skim  milk,  either  alone  or  with  a  little  grain.  The  grain  was  fed  dry 
with  one  exception,  and  ad  libitum.  It  consisted  of  corn  meal  and  mix- 
tures of  ecpml  parts  of  Buffalo  gluten  feed  and  old  process  linseed  meal, 
of  wheat  flour  and  old-process  linseed  meal,  and  of  Buffalo  gluten  feed 
and  wheat  middlings. 

Beginning  with  ]  lb.  per  day  of  grain  the  calves  consumed  as  high  as 
1  lb.  per  day  by  the  time  they  were  8  weeks  old.  These  calves  drank 
10  or  12  qt.  of  skim  milk  per  day  in  addition  to  the  gram.  The  calves 
receiving  skim  milk  almost  exclusively  drank  about  6  qt.  per  day  at 
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the  beginning,  and  from  10  to  20  qt.  at  the  close  of  the  trial.  A  small 
quantity  of  liinewater  was  added  to  the  skim  milk. 

Detailed  and  summarized  records  are  given  for  the  experiment,  and 
analyses  with  reference  to  l)oth  food  and  fertilizing  ingredients  are 
given  of  the  feeding  stuft's. 

The  calves  were  sold  when  they  were  from  8  to  11  weeks  old.  At 
that  time  they  ranged  from  l.")!  to  189  lbs.  live  weight.  liutchers 
offered  from  4  to  4^  cts.  per  pound  live  weight.  A  summar^^  of  the 
results  is  given  below: 

Summari/  of  reHiilIti  wilh  ralres. 

Average  <l;iily  gain  in  live  weiglit jiouuds..  1.49 

Dry  matter  reciuired  to  produce  1  lb.  of  live  -weight do 1.  77 

Dry  matter  required  to  produce  1  11).  of  dressed  weight do 2.  98 

Shrinkage  m  dressing per  cent. .  44.  22 

Received  per  quart  for  skim  milk,  with  calves  at  4  cts.  i)er  pound cents. .  0.  63 

Receive<l  per  qu^irt  for  skim  milk,  with  calves  at  4^  cts.  per  pound do 0.  76 

For  comparison,  the  amount  received  per  quart  for  skim  milk  when 
fed  to  pigs  is  given,  the  averages  being  based  on  (J  separate  experi- 
ments with  40  pigs: 

Amo)i)it  vrceired per  quart  for  s]:hn  milk  fed  1o  puis. 

Cents. 

With  dressed  pork,  at  ;A  cts 0.  21 

With  dressed  pork,  at  6  cts 0.  30 

AVitli  dressed  pork,  at  6^  cts , 0.  46 

With  dressed  pork,  at  7  cts 0.  58 

AVith  dressed  pork,  at  7^  cts 0.  70 

Wi  til  dressed  pork,  at  8  cts 0.  81 

"  The  ex])eriments  have  shown  that  calves  grown  upon  skim  milk  alone  or  upon 
skim  milk  and  grains  during  the  tirst  8  weeks  of  their  lives  make  good  gains  in 
live  weight,  namely,  from  0.9  to  2.13  Ihs.  per  day,  with  an  average  of  1.49  lbs.  These 
animals,  however,  put  on  very  little  fat,  either  when  fed  on  skim  milk  alone  or  when 
fed  on  skim  milk  and  grains.  They  were  not  alile  to  digest  the  necessary  amount  of 
corn  meal,  Buft'alo  gluten  feed,  or  wheat  flour  or  middlings,  Avhen  fed  in  connection 
Avith  the  nitrogenous  milk,  to  promote  the  formation  of  fat. 

''The  meat  of  the  animals  thus  described  was  quite  Avhite  in  appearance,  but  not 
as  tender  as  calves  that  Avere  fed  Avhole  milk.  The  ribs  and  flanks  of  animals  thus 
fed  were  thinner  than  those  consuming  whole  milk,  and  the  shrinkage  in  dressing  is 
from  5  to  7  per  cent  more,  .  .  . 

"The  experiment  indicates  that  in  order  to  secure  the  greatest  profit  it  is  not  wise, 
as  a  rule,  to  feed  calves  as  above  described  after  they  have  reached  160  lbs.  of  li\'e 
weight.  The  daily  gain  decreases  and  the  food  consumption  steadily  increases,  so 
that  the  commercial  A-alue  of  a  pound  of  live  weight  is  about  balanced  by  the  cost 
of  the  food  consumed  to  ])roduce  it." 

Effect  of  cotton  seed  and  cotton-seed  meal  on  butter,  beef 
tallow,  lard,  and  sheep  suet,  H.  H.  Harrington  and  1).  Adriance 

{Texafi  ^t(i.  T>uL  29,  pp.  319-355). 

Siinopsis.— The  butter  made  on  cotton-seed  meal  had  a  melting  point  several  degrees 
higher  than  that  made  on  corn  meal,  bran,  and  silage.  The  iodin  number  was 
akso  higher,  but  the  volatile  acida  were  considerably  lower.  The  melting  points 
of  beef  tallow,  lard,  and  mutton  suet  were  also  increased  by  feeding  cotton-seed 
products,  and  Beechi's  test  with  nitrate  of  silver  was  quite  marked. 
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Ufrct  on  hidfcr. — The  effect  of  cotton-seed  racal  on  butter  was  studied 
in  2  experiments,  2  cows  advanced  in  the  milking  period  being-  used 
in  tlie  first  and  2  new  milch  cows  in  the  second.  The  cows  were  fed 
rations  composed  of  hay,  silage,  corn  meal,  and  wheat  bran  for  periods 
of  about  3  weeks,  after  which  the  corn  meal  and  bran  were  gradually 
replaced  by  cotton-seed  meal,  until  in  the  last  period  no  other  grain 
than  cotton-seed  meal  was  fed,  and  cotton-seed  hulls  were  added. 
Beginning  with  2  lbs.  of  cottonseed  meal  per  cow  daily,  the  amount 
was  gradually  increased  to  0  lbs.,  but  this  last  amount  was  only  con- 
tinued a  short  time  for  fear  of  injuring  the  cows.  The  butter  made  on 
each  ration  was  analyzed  and  the  results  are  tabulated.  A  summary 
follows : 

Analyses  of  huHer  produced  with  and  without  feedimj  cotton-seed  meal. 


Food. 


Melt- 
ing 
point. 


Vola- 
tile 
fatty 
acids. 


Cows  advanced  in  milk: 

"Herdfeed" 

Do 

Corn  meal,  bran,  and  silage . 

Do 

Do 

4  ration  of  cotton-seed  roeal. 

Do 

?>  ration  of  cotton  s-'ed  meal. 

Do 

J  ration  of  cot  ton -seed  raeal . 

Do 

Cotton-seed  meal  and  hulls. 
New  niikii  cows. 

■•Herd  feed" 

!No  ciitton  seed  meal 

Do 

J  ratioiiof  cotton  seed  meal - 

Do 

Do 

i  ration  of  cottonseed  meal. 

'      Do 

I  ration  of  cotton  seed  meal 

Do 


Nov. 
Dec. 


\Deg.  C. 
35.9 
3.5.5 
33.6 
33.5 
33.1 
34.8 
35.4 
37.9 
38.0 

37.9 
39.  5 
41.4 


Jan. 


Pel) 


39.8 
33.8 

33.4  I 
35.9  I 
38.3  I 
38.5 
39.0  1 
40.2  i 

41.5  I 
41.7 


Cc. 
15.10 
18.46 
17. 65 
21.  95 
24.85 
28.60 
24.05 
21.75 
21.30 

20.60 
15.45 
12.15 

22. 35 
30.42 
28.95 
25.60 
29.95 
23.40 
21.95 
20.00 
18.52 
17.03 


Soluble 

Insolu 

ble 

fatty 

acids. 

fatty 
acids. 

Per  ct. 

Per  ct. 

4.72 

88.74 

4.80 

89.25 

4.  J4 

87.66 

4.57 

87.43 

5.25 

87.45  i 

5.33 

88.35 

5.46 

88.  20  j 

4.88 

85.60 

3.82 

88.56 

3.84 

88.89 

3.90 

89.79 

3.31 

91.13 

5.14 

87.86 

4.82 

87.68  ; 

5.19 

87.27  1 

4.  35 

87.  00  ! 

4.91 

88. 18  i 

4.57 

88.88 

4.80 

87.00 

4.64 

87.01 

4.68 

88.91 

4.70 

89.71 

lodin 
num- 
ber. 


37.92 
35.  42 
35.76 
35.72 
33.45 
32.  82 
32.39 
35.72 
32.60 

'27.77 
35.78 
42.34 

30.08 
29.14 
27.00 
28.70 
30.38 
32.32 
32.01 
33.48 
34.40 
35.00 


Beeclii's  test. 


Decidedlv  dark. 

Do.   ' 
Faint  color. 
Verv  faint  color. 

'Do. 
Distinct. 
Dirty  brown. 
Distinct. 
Dark    dirty 

brown. 
Almost  black. 

Do. 

Do. 

Distinct. 
No  color. 

Do. 
Dirty  brown. 
Dark  brown. 

Do. 

Do. 
Nearlv  black. 

Do. 

Do. 


'  "Either  an  abnormal  sample  or  .some  error  in  work." 

The  effect  of  the  cotton -seed  meal  is  most  noticeable  on  the  melting- 
point  of  the  butter,  which  increased  steadily  with  the  amount  fed. 
The  volatile  fatty  acids  fluctuated  greatly,  but  there  appears  to  be  a 
general  decrease  on  cotton-seed  meal.  In  general  the  iodin  number 
increased  on  cotton-seed  meal.  Beechi's  test  for  cotton-seed,  oil  with 
nitrate  of  silver.  Avhicli  was  faint  where  no  cotton-seed  meal  was  fed,  gave 
a  dark,  nearly  black  coloration  where  that  material  was  fed  in  consid- 
erable quantity. 

Effect  on  lard  and  sheep  .suet. — Analyses  were  made  of  3  samples  of 
lard,  1  from  pigs  fattened  on  cottcm-seed  meal,  another  bought  in  the 
open  market,  and  a  third  homemade  lard  from  pigs  fattened  on  corn ; 
and  of  fat  from  the  kidney,  caul,  and  body  of  a  sheep  fed  on  corn  and 
another  fed  on  cotton-seed  meal.     The  results  are  given  below : 
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Anahjsts  of  lard  diid  .sheep  suet  from  animals  fed  on  corn  and  on  cotton-seed  meal. 


Lard. 

From  pigs  fed  ou  cottonseed  meal. . 

lioiiglit  in  market 

From  i)ig.s  fed  on  corn 

Shee2J  ixiet. 

From  .sheep  fed  on  cotton  seed  meal: 

Kidney  fat 

Caul  fat 

Body  fat 

From  sheep  fed  on  corn  meal: 

Kidney  fat 

Caol  tat 

Body  fat 


Melt- 

Vola- 
tile 

Solu- 
ble 

Insolu- 
ble 

lodin 

ing 
point. 

fatty 
acids. 

fatty 
acid's. 

fatty 
acids. 

ber. 

Deg.  C. 

Cc. 

Per  ct. 

Fer  ct. 

46.5 

0. 0294 

0.048 

93.76 

f2.20 

35.5 

0. 0580 

Trace. 

93.74 

54.  03 

35.6 

0.  6200 

0.052 

94.88 

54.76 

51.5 

0.  0080 

0.028 

94.82 

31.46 

5U.0 

0.0140 

0.024 

93.39 

32.21 

49.6 

0.0101 

0.018 

94.  57 

38.64 

47.3 

0.  0096 

0.017 

93.60 

25.98 

47.7 

0.  0083 

Trace. 

94. 17 

26.09 

44.7 

0. 0103 

0.058 

92.82 

27,03  j 

Boechi's  test. 


Very  dark. 
-None. 
Do. 


Black. 

Dark  brown. 
Black. 

Xone. 
Do. 
Do. 


"The  melting  point  of  the  lard  from  cotton-seed  meal  is  notably  higher  than  either 
of  the  other  melting  points,  while  the  test  with  nitrate  of  siher  \yas  also  quite  dis- 
tinct. The  volatile  acids  in  normal  lard  are  so  small  that  hardly  any  ditierence  could 
be  expected  in  them.     There  is  also  nothing  distinctive  in  the  iodin  absorption.  .  ,  . 

"The  melting  points  of  the  kidney  fat  in  the  2  sheep  show  a  difference  of  a 
little  more  than  4^,  while  the  iodin  absorption  of  the  body  fat  shows  a  variation  of 
more  than  11<^.  It  could  not  be  expected  that  Avith  the  very  small  amount  of  vola- 
tile acid  content  there  would  be  any  variation  of  importance  in  these  resulting  from 
the  2  feeds.  Beechi's  test  in  I  case  was  (|uite  distinct,  while  there  was  none  in  the 
other. 

["The  effect  of  food  on  mutton  suet]  is  almost  as  marked  as  upon  butter." 

Effect  on  heeftaUoiv. — An  experiiueiit  was  made  at  the  station  in  fat- 
tening steers  on  corn  meal,  cotton-seed  meal,  or  raw,  boiled,  or  parched 
cotton  seed,  and  the  opportunity  was  embraced  to  test  samples  of  the 
fat  of  each  lot  taken  from  the  kidney,  caul,  and  body.  The  usual 
analyses  were  made,  but  all  the  results,  except  for  the  melting  point  and 
Beechi's  test,  flnctnated  so  widely  as  to  furnish  no  indication  of  the 
effect  of  the  food.     The  melting  point  and  Beechi's  test  are  given  below : 

Melting  point  and  Beechi's  test  of  heef  tallow. 


Corn : 

<  )no  season 

Tvro  sea.sons. 

Cotton  seed  meal: 

One  season 

T\yo  seasons 

Kaw  cotton  seed  : 

One  season 

Two  seasons 

Boiled  cotton  seed: 

One  season 

Two  seasons. .  -  - 
Parched  cotton  seed: 

One  season 

Two  seasons  . . 


Melting  point. 

Kidney 
fat. 

Caul 
fat. 

Body 
fat. 

Beechi  s  test. 

Deg.  a 
46.5 
46.1 

Deg.  a 
46.7 
46.3 

Dea.  a 
32.7 
41.2 

None. 
Faint. 

49.9 
47.3 

.50.  1 
46.5 

46.4 
41.6 

Nearly  black. 
Dirty'brown. 

49.9 
51.0 

50.1 
48.0 

45.1 
44.4 

Dirty  brown  to  nearly  black. 
Dirty  brown. 

50.2 
50.3 

50.3 
50.3 

45.5 
44.2 

Slightly  to  nearly  black. 
Very  dark  to  nearly  black. 

51.3 
52.1 

50.5 
51.8 

47.7 
50.2 

Liglit  brown  to  ye:  y  black. 
Dirty  brown. 
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The  av<'ra,m^  melting  point  of  tlie  kidney  fat  is  46.3°  C.  for  the  steers 
fed  corn  and  50.  t^  for  those  fed  cottou-seed  products — a  diftereuce  of 
4°,  The  average  melting  point  of  the  caul  fiit  is  40.5°  on  corn  and  49.7° 
on  cotton-seed  products — a  difference  of  over  3°.  The  average  melting 
point  of  thebody  fat  is  30.0°  on  corn  and  45.<»o  on  cotton  seed  products — 
a  dift'erence  of  nearly  9°. 

"The  results  of  the  iodiu  absorption  arc,  however,  disappointing.  There  is  no 
regularity;  but,  if  anything,  the  effect  of  the  seed  and  meal  seems  rather  to  lower 
the  iodin  absorption.  With  Beechi's  test,  however,  which  by  some  is  considered  a 
distinctive  test  for  cotton  oil,  the  fats  from  the  steers  fed  on  [cotton-seed]  meal  or 
seed  gave  decided  reactions.  .  .  . 

'"Thebody  fat  is  always  considerably  lower  in  melting-point  tlian  either  the  kidney 
or  caul  fat,  while  the  lustduble  acids  in  the  body  fat  run  considerably  higher.  .  .  . 

''Oleomargarine,  or  more  properly  l)utterine,  made  from  beef  tallow  derived  from 
steers  fed  on  cotton-seed  meal  and  hulls,  might  give  Beechi's  test,  confusing  ordinary 
chemical  tests  for  pure  butter." 

Feeding  experiments  -with  milch  co^vs,  J.  B.  Lindsey  [Massa- 
chusetts State  Sta.  Bpt.  1893,  ])p.  15-45). 

/Synopsis. — This  includes  2  experiments,  the  first  made  to  compare  hay,  rowen,  corn 
stover,  hay  of  peas  and  oats,  and.  silage  made  from  mixtures  of  corn  and  soja 
beans;  and  the  second  to  compare  rowen,  green  vetch  and  oats,  and  green  corn 
fodder  for  milk  production.  These  lirought  out  anew  the  economj  of  substi- 
tuting some  other  coarse  fodder  for  meadow  hay.  A  silage  made  of  a  mixture 
of  equal  parts  of  green  corn  fodder  and  green  soja  bean  was  found  to  be  equal 
to  hay  for  milk  production  and  much  more  economical.  Milk  was  produced 
cheaper  on  green  vetch  and  oats  than  on  green  corn  fodder. 

General  feediiuf  experiments  icith  milch  cows  (pp.  15-35), — Ten  cows, 
mostly  grades  in  different  stages  of  the  milking  period,  were  used. 
The  experiment  lasted  from  October,  1892,  to  July,  1893.  and  was 
divided  into  7  periods.  The  grain  ration  remained  constant  through- 
out the  entire  experiment,  and  consisted  of  3  lbs.  each  of  wheat  bran, 
Buffalo  gluten  feed,  and  cotton-seed  meal.  The  coarse  fodders  were 
fed  ad  libitum,  and  were  different  for  each  period,  as  shown  by  the 
following: 

Period  1,  hay,  about  15  lbs. 

Period  2,  hay  and  Globe  mangel-wurzels,  about  15  lbs.  each. 

Period  3,  corn  stover,  from  12  to  14  llts.  per  day. 

Period  4,  hay,  about  4  ll»s.,  and  50  lbs.  of  coru-and-soja-ljean  silage. 

Period  5,  hay,  4  lbs.,  and  about  50  lbs.  of  soja-bean-and-coru  silage. 

I'eriod  6,  hay  of  peas  and  oats,  about  15  lbs.  per  day. 

Period  7,  rowen  hay.  It!  to  18  lbs.  per  day. 

The  silage  fed  in  the  fourth  period  (corn-and-sqja-bean  silage)  con. 
sisted  of  equal  parts,  by  weight,  of  green  corn  fodder  and  green  soja 
bean,  and  that  fed  in  the  lifth  period  (soja-beau-and-corn  silage)  consisted 
of  2  parts,  by  weight,  of  green  soja  bean  and  1  part  of  green  corn  fodder. 
Samples  of  the  milk  of  each  cow  were  at  first  taken  daily,  but  later 
composite  sami)les  were  made  of  the  milk  for  3  days  of  each  week, 
and  analyzed.    The  record  of  each  cow  is  giveu,  including  the  amounts 
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of  food  eaten,  the  quantity  and  quality  of  milk  produced,  and  the  cost 
of  the  feed.  Analyses  with  reference  to  both  food  and  fertilizing- 
ingredients  are  given  of  the  feeding  stuffs  used.  In  calculating  the 
cost  of  luilk  the  current  prices  of  feeding  stuffs  were  used,  and  allow- 
ance was  made  for  the  value  of  the  fertilizing  ingredients  obtainable  in 
the  manure.  The  general  conclusions  from  the  experiment  were  as 
follows : 

.  "This  experiment  confirms  others  made  at  the  station,  and  points  out  the  economy 
of  raising  and  feeding  a  greater  variety  of  coarse  fodder  articles,  substituting  them 
for  the  high-priced  hay. 

"Corn-and-soja-bean  silage  has  proved  itself  to  be  fully  equal  if  not  superior  to 
hay  in  producing  a  yield  of  milk,  without  aifecting  the  quality,  and  at  the  same  time 
decreasing  the  absolute  cost.  This  ration  |>roduced  milk  at  less  than  2  cts.  per 
quart. 

"Roots,  -while  they  are  beneficial  to  the  health  of  the  animals,  especially  those 
fed  upon  dry  fodder,  can  not  be  fed  to  any  extent  economically,  because  of  the 
increased  cost  of  the  milk  produced. 

"  Hay  of  peas  and  oats  proved  itself  to  be  nearly  or  quite  equal  to  a  good  quality 
of  rowen  for  milk  production. 

"The  dirtereut  coarse  fodders  have  not  influenced  the  composition  of  the  milk  to 
any  noticeable  extent." 

Summer  feeding  experiment  with  milch  coirs  (pp.  36-45). — This  experi- 
ment lasted  from  July  13  to  August  28,  and  covered  3  periods  of  about  3 
weeks  each.  Six  cows  Avere  used.  The  rations  in  different  periods 
were  as  follows  : 

Period  1,  green  vetch  and  oats  ad  libitum,  4  lbs.  rowen  hay,  and  3  lbs.  each  of  wheat 
bran,  Buttalo  gluten  feed,  and  cotton-seed  meal. 

•  Period  2,  rowen  hay  ad  Hhitam  and  3  lbs.  each  of  wheat  bran,  Buffalo  gluten  feed, 
and  new-process  linseed  meal. 

Period  3,  rowen  hay,  4  lbs.,  green  corn  fodder  ad  libitum,  and  3  lbs.  each  of  wheat 
bran,  Buffalo  gluten  feed,  and  new-process  linseed  meal. 

The  feeding  experiment  was  conducted  like  the  preceding  one. 
Analyses  of  the  feeding  stuffs  used  with  reference  to  both  food  and 
fertilizing  ingredients,  and  the  individual  records  of  the  cows  are  given, 
together  with  analyses  of  the  milk.  Rating  rowen  hay  at  $15  per  ton, 
and  green  vetch  and  oats,  and  green-corn  fodder  at  $2.75  and  $2.50, 
resijectively,  the  average  cost  of  food  per  (piart  of  milk  was  2.19  cts. 
on  the  green  vetch  and  oats  2.3  cts.  on  the  green-corn  fodder,  and  2.0 
on  the  rowen  hay  (second  period). 

"In  case,  therefore,  of  feeding  periods  1  and  3,  milk  was  produced  at  an  average 
price  of  2^  cts.  per  quart,  which  is  fairly  low,  considering  the  advanced  period  of 
lactation  of  3  of  the  cows.  In  feeding  period  2,  on  the  other  hand,  the  milk  cost  2.6 
cts.  jier  quart,  which  shows  that  other  cheaper  coarse  fodders  must  be  substituted 
for  the  costly  hay  in  order  to  produce  milk  at  a  minimum  cost. 

"As  far  as  the  elfect  of  feed  upon  the  quality  of  the  milk  is  concerned,  there 
appears  to  be  no  distinct  steady  increase  or  decrease  in  composition.     .  .  . 

"The  results  in  previous  years  with  soja  bean,  Southern  cowpea,  serradclla.  green 
rye  and  peas,  and  oats  liave  already  been  published.  They  point  out  clearly  the  fact 
that  a  well-regulated  system  of  feeding  dairy  stock  during  the  summer  is  necessary 
in  order  to  secure  the  most  satisfactory  results." 
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Creamery  record  of  Massachusetts  State  Station  for  1892  and 
1893,  J.  I>.  LiNDSEY  {Massachusetts  State  Sta.  Rpt.  J893,  pj).  46-56). — 
A  record  is  given  of  the  amounts  and  values  of  the  feeding  stuffs  con- 
sumed by  tlie  station  herd  during  1S92  aiul  1S93,  the  average  quality 
of  the  milk  produced,  the  net  cost  of  feed  for  the  production  of  cream, 
and  the  amouut  received  for  the  cream  at  the  local  cre;imery.  A  state- 
ment is  also  given  of  the  cost  of  skim  milk  on  the  basis  of  whole  milk 
at  3  cts.  per  quart,  and  analyses  of  cream  and  butter  fat — the  latter  with 
reference  to  fatty  acids.  The  data  tbr  the  nutritive  ratio  of  the  food 
and  the  composition  of  the  milk  are  summarized  in  the  table  below: 

Xuiritire  ratio  of  food  and  averar/e  composition  of  milk. 


Tear. 

Nutritive  ratio  of  food. 

Total  .solids  in  milk 
(monthly  average;. 

Fat  in  milk  (monthly     Relation  of 
average).                     fat  to 

Kange. 

Average. 

Bange.        Average. 

Range.       :  Average,  fat  in  milk. 

1892 

1893 

1:3.7-1:5.7 
1 :  3. 5—1 :  5.  0 

1 :  4. 95 
1:4.38 

Per  cent.     1  Per  cent. 
12.30-13.75           13.12 
13.C4-14.01            13.82 

Percent.      [Percent. 
3.50-4.55  !          4.01              1:2.29 
4.42-4.84  1          4.62              1:1.99 

The  tinancial  statement  for  the  2  years  is  as  follows: 

Finunccx  of  crtamerij  record. 


Cost  of  food  per  1  ^       .      ,      „    ^^ 
quart  of  cream.  ■  deceived      Profit 

I  per  quart  ])er  quart 

Total.      Net.      of  cream,  of  cream. 


1892. 
1893. 


Cents.     Cents.       Cents.    \     Cents. 
13.84         0.21  12.85  i  C.C4 

12.36         4.00  13.34  9.34 


"The  value  received  for  1  space  of  cream  varied  iu  1892  from  3.10  to  4.20  cts., 
with  an  average  of  3.78:  iu  1893,  from  3.50  to  4.25,  with  an  average  of  3.91  cts.;  which 
auiouuted  per  quart  (average)  iu  1892  to  12.85  cts.,  aud  in  1893  to  13.29  cts. 

"The  number  of  quarts  of  milk  recpiired  to  produce  1  space  of  cream  in  1892  was 
1.81,  and  in  18!>3  1.85.  or  (5.16  qt.  of  whole  milk  to  produce  1  qt.  of  cream  iu  1892,  and 
6.29  qt.  of  whole  milk  to  produce  1  qt.  of  cream  in  1893.'' 

Winter  feeding  experiment  with  lambs,  -T.  P>.  Li^dsey  {Massa- 

s((c}ii(sttt.s  :state  »S7fl.  Jipt.  18!fo,  j^P-  '^7-9:-)). 

Synopsis.— A  comparison  on  6  yearling  sheep  of  nutritive  ratios  of  1  :  4.5  and  1:5.5 
gave  the  latter  t  lie  preference.  Substituting  corn-and-soja-bean  silage  for  rowen 
hay  reduced  the  cost  per  pound  of  gain.  There  was  a  profit  from  the  winter's 
feeding  only  when  the  value  of  the  manure  was  taken  into  account. 

Si.x  grade  Southdown  wethers  averaging  about  GO  lbs.  each  were 
purchased  November  9, 181)1',  at  6 cts.  per  pound.  After  feeding  10  days 
they  were  divided  into  2  lots,  which  were  fed  from  November  19  to 
:March  13.  Lot  1  was  fed  a  ration  of  Buffalo  gluten  feed,  cotton-seed 
meal,  and  rowen  hay,  to  which  corn-and-soja-beau  silage  was  added  in 
the  last  period.     The  nutritive  ratio  of  the  ration  was  about  1  :  4.5. 
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Lot  2  was  fed  until  February  l~>  a  ratidu  of  Huflalo  gluteu  feed  and 
rowen  liay,  with  or  without  corn-and-soja-bean  silage,  having-  u  nutri- 
tive ratio  of  1  :  5,5;  and  from  that  time  to  the  close  of  the  experiment  a 
ration  of  Buffalo  gluten  feed,  cotton-seed  meal,  rowen  hay,  and  corn- 
aud  sqja  beau  silage,  with  a  nutritive  ratio  of  about  1  :  4.5. 

The  details  of  the  experiment  are  fully  tabulated,  including  analyses 
of  the  feeding  stuffs  used  with  reference  to  both  food  and  fertilizing 
ingredients.  In  calculating  the  cost  of  the  rations,  Buffalo  gluten  feed 
was  reckoned  at  #21,  cotton  seed  meal  at  828,  rowen  at  $15,  aiul  corn- 
and-soja-bean  silage  at  $2,75  per  ton.  During  the  time  that  the  2  lots 
were  fed  rations  with  different  nutritive  ratios,  /.  e.,  November  19  to 
February  14,  the  3  sheep  in  lot  1  gained  72,5  lbs.,  and  those  in  lot  2 
67  lbs.;  but  it  is  mentioned  that  1  sheep  in  lot  2  suffered  from  a  severe 
cold  during  December  and  made  small  gains.  Had  this  sheep  gamed 
as  rapidly  as  the  2  others  in  lot  2  '•  the  gains  of  the  2  lots  would  have 
been  practically  identical."  The  total  cost  of  the  food  for  lot  1  was 
$5,46,  and  for  lot  2,  $4.90,  and  the  net  cost  $2.36  and  $2.32,  res])ectively. 

The  substitution  of  corn-and-soja-bean  silage  for  the  larger  part  of 
the  roweu  toward  the  close  of  the  experiment  was  accompanied  by  a 
reduction  in  the  total  and  net  cost  of  the  food  per  pound  of  gain,  and 
also  by  a  slight  reduction  in  the  amount  of  dry  matter  eaten  per  pound 
of  gain. 

Considering  the  whole  experiment,  the  cost  of  producing  a  pouud  of 
live  and  dressed  weight  in  growing  lambs  is  calculated.  The  sheej) 
were  sheared  the  day  before  the  experiment  began  and  again  at  the 
termination  of  the  experiment.  They  were  bought  at  6  cts.  x)er  pound 
live  weight  and  sold  at  11  cts.  per  pound  dressed  weight. 

"The  average  total  cost  of  feeil  required  to  produce  1  lb.  of  live  weight  on  the 
retail  price  of  coarse  fodders  and  grains  .  .  .  was  7.67  cts.  and  the  net  cost  3.41  cts. 
The  total  cost  per  pound  of  dressed  weight  was  15.13  cts.  and  the  net  cost  6.94  cts. 

"The  profit  and  loss  account  shows  that  the  financial  advantages  of  feeding  year- 
lings during  the  winter  are  to  be  found  (1)  in  selling  the  coarse  fodder  articles  at  a 
fair  retail  price,  and  (2)  in  the  value  of  the  manure  produced.  .  .  .  The  manure 
(allowing  15  cts.  per  pound  for  nitrogen,  5i  for  phosjthoric  acid,  and  4^  for  potash) 
has  been  found  to  be  equal  to  one  half  the  cost  of  the  feed  consumed.  .  . 

"The  result  of  the  experiment  is  in  fiivor  of  the  corn-and-soja-bean  silage  as  a  sub- 
stitute for  a  larger  part  of  the  roweu.   .   .   . 

"This  experiment  wonhl  iudicate— and  it  is  borm^  out  by  the  niiijority  of  other 
experiments  made  with  reference  to  this  point — that  for  the  produetiuu  of  lean  and 
fat  in  case  of  grouiug  aniuuils  a  ratio  of  1 :  5  to  1 :  5.5  is  about  as  economical  a  one  as 
can  be  fed. 

"  [Concerning  the  proportion  of  fat  and  lean]  these  results  give  no  positive  infor- 
mation, but  would  indicate  in  this  case  that  the  coustitutioiuil  tendency  of  the 
animal,  rather  than  the  feed  consumed,  governed  the  amount  of  fat  and  flesh  pro- 
duced." 

General  sunamary  of  feeding  experiments  with  growing  lambs, 

1890-'93,    J,  B,    LINDSE^'    {Massta-lnisctls   ^State   Sta.    Kpt.   isi):j,  pp. 
5J-56).— This  is  a  re^'iew  of  the  experiments  reported  in  Bulletins  37 
9467— No.  4 () 


330 


EXPEKIMENT    STATION    RECORD. 


and  4o  of  the  station  and  Annual  Ke])()it8  for  181)0,  ISOl,  and  1892 
(E.  ».  K.,  2,  p.  231 ;  ."5,  p.  15.");  4,  pp.  G7,  3  ,0;  and  5,  p.  109),  togetlier  with 
the  experinient  given  above  on  feeding  growing  lambs.  The  conclusions 
are  that: 

"(i)  The  average  .total  cost  of  feed  reiinired  to  produce  1  lb.  of  live  weight  was 
10.32  ets.  and  the  net  cost  5.34  ets.   .   .   . 

"  (2)  Narrow  rations,  1 :  4.7,  .  .  .  have  i)roduced  a  greater  gain  in  live  weight  than 
wide  rations,  1 :  7. 

"(3)  The  total  co.st  of  feed  re(iuired  to  2)roduce  1  11).  of  live  weight  was  about 
the  same  in  each  case,  viz,  11.3  cts.  and  11.26  cts.  per  day.  The  net  cost  in  case  of 
narrow  rations  was  5.51  cts.  per  day,  against  6.49  cts.  per  day  for  wider  rations. 
This  shows  that  the  chief  advantage  of  the  verj'  uari-ow  rations  in  these  experiments 
carae  from  the  increased  value  of  the  manure  produced. 

"(4)  The  dry  matter  required  to  produce  1  lb.  of  live  weight  was  about  the 
same  in  both  cases,  namely,  11.35  and  11.40  lbs.  With  the  present  knowledge  of 
animal  nutrition,  rations  with  a  nutritive  ratio  of  about  1 :  5  appear  to  be  the  most 
economical  to  feed  to  growing  lambs,  as  well  as  tn  steers." 

Seven  rations  are  suggested  for  lambs  under  1  year  old. 

Notes. on  feeding" farm  horses,  J.  B.  Lindsey  {MassacJmsctU  estate 
SUi.  h'pt.  lS93j  pp.  170-182). — The  rations  fed  to  3  farm  liorses  from 
1888  to  1893  are  tabulated,  and  a  record  is  given  of  the  live  weights 
for  each  month.  Analyses  are  given  of  the  hay,  wheat  bian,  aud 
provender  fed.     The  average  amounts  of  food  given  are  as  follows: 

nations  fed  to  horses. 


a 

Len;,'th  of  time. 

rood  consumed  daily. 

Nutri- 
tive 
ratio. 

Total 

dry 

matter. 

Total 

C<'.st  per 
day. 

'5 
(4 

Hay. 

Wheat   1  Proven- 
bran.    1      der. 

digestible 
matter. 

1 

2 
3 
4 

Au;;..  1888,  to  June.  1889.. 
Jane.  18H9.  to  Jan.,  1892.. 
Jan.,  1H92,  to  May,  1892.. 
May,  189:i,  to  Jan.,  1894.. 

Pounds. 
18.  OU 
20.00 
15.  00 
15.00 

Pounds.  1  Pounds. 
2.00  1          6.00 

2.  00            6.  00 
2.00            4.00 

3.  00            6.  00 

1 :  7.  92 
1 :  7.  99 
1:7.22 
1:7.81 

Poimds. 
23. 23 
25.  03 
18.78 
21.43 

Pottndn. 
14.39 
15.41 
11.42 
13.26 

Centx. 
23.  34 
24.84 
18.49 
22.09 

"The  so-called  provender  consists  of  cracked  corn  and  oats  mixed  in  the  propor- 
tion of  400  lbs  of  corn  to  15  bu.  of  oats.  .  .  .  Ration  4  contains  about  the  same 
amount  of  digestible  nutrients  as  given  by  Woltf  for  horses  doing  average  work." 

Foods  in  the  year  two  thousand  ;  Prof.  Berthelofs  theory  that  chemistry 
will  displace  agriculture,  H.  J.  W.  D.\m  (McChuc'.s  Maguthte,  1SD4,  Sept.,  pp.  -WS- 
31..').— Au  account  of  an  interview  with  Prof.  Ijerthelot,  of  Pans,  on  the  future  of 
synthetic  chemistry.  Prof.  Berthelot  maintains  that  several  agricultural  industries 
have  already  been  destroyed  by  chemistry,  as,  for  example,  the  cultivation  of  mad- 
der root  foraliz  rin  for  coloring,  aud  others  are  alre;idy  in  danger;  that  food  nutrients 
as  fats  and  sugars,  have  already  been  prepared  s-nthetically  from  their  elements; 
and  tliiit  it  is  quite  prob:ible  the  preparation  of  others  will  follow,  until  ultimately 
all  food  materials,  beverages,  condiments,  tobacco,  etc.,  will  be  made  artificially  by 
proces.ses  reveabd  by  chemistry  instead  of  from  natural  products. 

The  selection  of  concentrated  feeding  stuffs,  C.  Peter.sen  (Milch.  Ztg.,  23 
(1SS-1\  Xo.  30,  pp.  571-074).— A  popular  article. 

The  feeding  of  by-products,  Ci.  11.  Wuitchek,  C.  S.  Phelps,  P.  Collier,  and 
J.  L.  HlLi.s  (Rioal Xeir  Yorker,  i,s'W,_.S<jj/.  S,p.  oGG). 

Stock  foods  and  how  to  use  them,  E.  M.  Shelton  {Ann.  lipt.  Dept.  Ayr.  Queens- 
land, 1S9J-03,  pp.  S7-10G). 
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The  food  value  of  fruits,  .1.  F.  Kennedy  (Trans.  loiva  Hort.  Soc,  28  (1S93),  pp. 
110-121). — A  poi»ular  psiper  on  the  subject,  discussing  in  a  general  way  the  composi- 
tion of  fruits  and  their  digestive  and  nutritive  value.  Fruits  are  separated  into  the 
natural  divisions  of  druiiaccous,  pomaceous,  baccate,  etc.,  and  are  compared  with 
other  foods.  They  are  advised  to  be  eaten  fresh,  either  raw  or  cooked.  Dried  or 
canned  fruits  are  also  advocated.  While  less  nutritions  than  some  other  foods, 
their  wholesomeness  is  asserted. 

Suggestions  regarding  the  cooking  of  food,  E.  Atkinson  {U.  S.  iJcpt.  Agr., 
1SD4). — This  bulletin  is  devoted  to  a  discussiou  of  the  usual  practice  of  cooking,  the 
waste  of  heat  ami  of  material,  the  proper  method  of  cooking  food,  and  a  description  of 
the  Aladdin  oven.  It  contains  introductory  statements  by  Ellen  H.  Richards  on  the 
nutritive  value  of  common  food  materials,  the  compounding  of  dietaries,  etc. 

On  extraneouo  nriiieral  matter  in  commercial  ginger,  A.  H.  Allen  (Analyst,  19 
(1SD4),  Oct.,  pp.  20:-2.'0). 

Ttvo  disputed  cases  of  adulteration  (milk  and  coffee),  E.  G.  Clayton  (Analyst, 
19  (1894),  Oct.,  pp.  2 JO,  2U.) 

Extracts  from  the  evidence  given  before  the  select  committee  on  food  prod- 
ucts adulteration  on  July  11,  18.  and  25  (Analyst,  19  (1894),  Sept.,  pp.  208-21-5 ; 
Oct.,  pp.  225-231). — Evidence  relating  to  milk,  milk  standards,  and  decomposed  milk. 

Miscellaneous  fodder  analyses  (Mussdchusetts  State  Sta.  Rpt.  1893,  pp.  326-330). — 
Analyses  are  given  of  corn  silage,  oat-and-pea  silage,  silage  from  Fanicum  miliaceiim 
and  from  V.  cnis-galli,  green  millet,  soja  bean,  soja-beau  straw,  soja-bean  meal, 
cotton-seed  meal,  cottonseed  hulls,  ground  oats,  wheat  bran,  dried  brewers'  grains, 
new-Tirocess  linseed  meal,  Richardson's  glucose  feed,  glucose  refuse,  starch  feed,  rye 
feed,  oat  feed,  proteiua,  Excelsior  feed,  cooked  feed  (oats  and  corn),  gluten  feed, 
gluten  meal,  pea  bran,  rice  bran,  wheat  bran,  oatmeal  and  barley  refuse,  Japanese 
radish,  and  cranberries. 

Compilation  of  analyses  of  fodder  articles,  fruits,  sugar-producing  plants, 
dairy  products,  etc.,  C.  S.  CuoCKEri  (Massaclinsetts  State  Sta.  Rpt.  1893,  pp.  347- 
378). — This  is  a  compilation  of  analyses  made  under  the  direction  of  C.  A.  Goessmann 
from  1868  to  1894. 

Tables  of  the  digestibility  of  American  feeding  stuffs,  J.  B.  Lindsey  (Massa- 
chusetts State  Sta.  l!pt.  1893,  pp.  379-389). — This  is  a  compilation  of  the  digestion 
experiments  made  in  the  United  States  with  ruminants  and  with  swine,  showing  in 
each  case  the  maximuin,  minimum,  and  average  coefiticients  obtained. 

Feeding  sugar-beet  leaves,  Zcntz  (Ztschr.  Zuckerind.,  44  (1894),  p.  506;  abs.  in 
Chem.  Ztg.,  18  (1894),  No.  70,  Eepcrt.,  p.  214). — In  spite  of  the  poisonous  action  of 
oxalic  acid  and  its  neutral  salts,  rations  of  10  kg.  of  sugar-beet  leaves,  which  may 
contain  100  gm.  of  oxalic  acid,  are  fed  in  practice  without  apparent  injury.  This 
the  author  explains  on  the  ground  that  about  half  the  oxalic  acid  in  the  leaves 
exists  as  lime  salts,  which,  although  dissolved  in  the  stomach,  appear  not  to  be 
resorbed;  and  that  it  has  long  1)eeu  customary  to  feed  large  amounts  of  calcium  car- 
bonate with  the  leaves,  which  neutralizes  the  acid.  He  recommends  following  the 
old  practice  of  mixing  the  tops  with  lime  and  ensiling  them. 

Use  of  molasses  for  feeding,  Hollkung  (Ztschr.  Zuclerind.,  44  (1894),  p.  580;  abs. 
in  Chem.  Ztg.,  18  (1894),  No.  70,  Eepert.,p.  214). — The  author  holds  the  utilization  of 
molasses  in  making  "  molasses  feed  "  (E.  S.  R.,  4,  pp.  452,  620)  to  be  advisable,  and 
recommends  that  sugar  factories  take  up  the  matter.  The  best  results  are  obtaiued 
when  hot  molasses  (70  to  7.5°  R.)  is  mixed  with  an  equal  weight  of  freshly  ground 
palm-nut  cake.  The  mixture  can  be  sacked  and  used  immediately.  Animals  must 
be  accustomed  to  the  food  gradually,  but  when  the  feeding  is  properly  carried  on 
very  favorable  results  are  said  to  follow,  even  with  milch  cows. 

The  effect  of  the  sun's  rays  on  the  breaking  down  of  material  in  the  body, 
the  production  of  heat,  and  the  excretion  of  w^atery  vapor  by  animals,  M.  Rub- 
nek  and  E.  Ckamer  (Arch.  Hyg.,  20,  No.  4,  pp.  345-364). 
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Effect  of  light  on  the  animal  body,  II.  Qui.nxke  {Pfiigers  Arch.  Physiol.,  57,  No. 
o  and  4,  pp.  l.'.l-US). 

An  apparatus  for  measuring  the  respiratory  gas  exchange  of  human  beings 
on  the  principle  of  Regnault,  F.  Hoi-pe-Seyleu  (Ztachr.  phijsiol.  Chem.,  19,  No.  G, 

pp. ,'.:  i-.'/.sf)). 

RespiraUou  experiments  on  healthy  persons,  E.  Laves  {Zlschr.  lyhysioL  Chan., 

19,  No.  l,,pp.0'Jl-CO^). 

Principles  of  breeding,  L.  Di'mas  {Bui.  Min.  A(jr.  Bclgiqiu,  10  {1SD4),  No.  1,  pp. 
'^1-70).— \  discussion  of  the  heredity  of  form,  habits,  intelligencfc,  health,  etc.,  m 
breeding  domestic  animals. 

Slaughter  experiments  and  investigations  regarding  the  quality  of  flesh  of 
animals  at  the  Fat  Stock  Show  in  Berlin  in  1894,  C.  Lehmann  {Dent.  landw. 
I'resse,  21  {ISM),  No.  ■}'>,  pp.  7 Hi,  717;  No.  76,  pp.  721,  722,  figs.  8). 

Feeding  calves  {MoJk.  Ztg.,  S  {1894),  No.  35,  pp.  530,531).— Ymctic-Al  directions 
deduced  from  the  result  of  scientific  work. 

Feeding  experiments  vwith  pigs,  J.  B.  Lindsey  {Massachusetts  State  Sta.  Ept. 
1893,  pp.  90-124).— This  is  a  detailed  account  of  the  eighteenth  and  nineteenth  pig- 
feeding  experiments  at  the  station,  a  brief  account  of  which  was  given  in  Bulletin  47 
of  the  station  (E.  S.  R.,5,  p.  74). 
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The  use  of  Koch's  lymph  in  the  diagnosis  of  tuberculosis  of 
cattle,  J.  Nelson  {New  Jersey  Sta.  Bui.  101,  pp.  79,  charts  .'>).— An 
accouut  of  tlic  work  of  ridding  the  college  farm  herd  of  tuberculous 
cattle,  a  general  discussion  of  tuberculosis,  a  record  of  temperatures  of 
animals  injected  and  of  the  results  of  autopsies,  and  a  technical  discus- 
sion of  the  results  secured. 

Forty-one  animals  were  injected  with  tuberculin;  24  showed  reac- 
tions, and  in  all  these  cases  except  2,  which  were  doubtful,  tuberculous 
lesions  were  found  on  post-mortem  examination. 

Following  is  the  author's  summary: 

"(1)  A  'reaction'  consists  in  the  recognition  by  the  body  of  the  presence  of 
toxins  to  which  the  previous  presence  of  tubercle  bacilli  has  rendered  the  tissues 
sensitive.  It  is  incapable  of  exact  measurement  and  can  best  be  determined  from  a 
calculated  normal,  the  location  of  which  can  be  approximately  fixed  from  an 
extended  series  of  temperature  observations  on  the  individual  whose  record  is  iir 
doubt.  It  can  also  be  located  as  being  certainly  below  a  lixed  maximum  deter- 
rnmed  for  the  herd,  and,  iiually,  the  initial  temperature  gives  a  clue  to  it,  because 
the  latitude  of  individual  variation  is  only  half  that  of  the  herd  as  a  whole,  viz, 
about  2.2- .  Furthermore,  the  associations  of  normal  temperatures  with  the  initial 
evening  record  is  such  that  a  yet  closer  approximation  may  bo  made. 

"(2)  Thus,  the* determination  of  the  reaction  reduces  itself  to  a  revision  of  the 
ordinary  mcth(.d  (that,  viz,  by  taking  the  diflerence  between  the  initial  temperature 
and  the  maximum  record)  by  incorporating  the  principle  that  the  tem])erature  of 
an  animal  tends  to  vibrate  about  a  fixed  mean,  with  fixed  maximal  limits  of  oscilla- 
tion, bcycmd  Avhich  any  excess  must  be  certainly  predicated  as  a  reaction.  Further- 
more, that  this  reaction  is  an  extended  aflair,  the  true  total  reaction  being  the  inte- 
gral of  tlie  reaction  curve. 

"  (3)  The  duration  of  a  reaction  is  proportional  to  the  greatest  height  thereof. 

"  (4)  The  higher  the  reaction  the  sooner  it  occurs. 

"(5)  The  height  of  rt?actiou  is  no  index  to  tUe  amount  of  tuberculosis  present, 
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"(6)  The  amount  of  tuberculosis  increases  regularly  with  the  age  of  the  victim. 

"(7)  There  is  little  ditterence  between  the  diiferent  breeds  of  high-bred  cattle  so 
far  as  their  susceptibility  to  tuberculosis  goes;  but  grades,  crosses,  and  especially 
'native'  cattle  appear  somewhat  less  subject  to  its  development. 

"(8)  The  total  reaction  tends  to  be  greater  in  cases  of  slight  than  in  cases  of  well- 
developed  tubercle. 

"(9)  The  normal  temperatures  of  young  animals  range  higher  than  those  of  the 
older  ones. 

"(10)  While  the  diagnosis  of  tubercle  from  physical  examination  is  dependent  on  the 
presence  of  tubercle  in  the  lungs,  there  is  no  certainty  that  even  well-advanced  cases 
can  be  thus  discovered,  nor  does  it  necessarily  follow  that  all  suspected  tuberculous 
animals  have  lesions  of  the  lungs.  In  the  absence  of  lung  lesions,  however,  the 
chance  of  discovery  of  advanced  cases  of  this  disease  by  physical  means  Is  but  slight. 
It  also  happens  that  a  numl)er  of  cows  not  suffering  from  tubercle  are  usually 
included  as  'suspected'  by  this  sort  of  diagnosis.  Certainly  at  least  twice  as  great 
accuracy  in  discovering  tuberculous  cattle  results  from  the  use  of  Koch's  lymph  as 
from  all  other  means  combined. 

■'(11)  Slight  cases  of  reaction  may  occur  later  than  15  hours  after  injection;  and, 
to  be  certain  that  all  cases  have  been  given  a  chance  to  make  a  record,  the  observa- 
tions following  injection  should  be  continued  for  21  hours  at  least. 

"(12)  If  the  object  of  injection  be  to  eradicate  the  disease  utterly  from  a  herd,  the 
reacting  cases  should  be  arranged  in  the  order  of  the  certainty  of  the  reaction  (in  a 
few  cases  it  Avill  be  needful  to  continue  the  temperature  observations  for  several  days 
to  gain  a  knowledge  of  the  probable  'normal' )  and  killed  seriatim  until  among  the 
doubtful  cases  there  occur  at  least  2  in  immediate  succession  Avhich  are  adjudged 
sound  after  extremely  thorough  examination  of  all  lymphatic  structures  and  places 
where  connective  tissue  abounds.  Then  the  premises  should  be  thoroughly  cleaned 
and  disinfected,  and  no  new  animals  admitted  until  they  have  passed  the  '  test.' 
Finally,  to  keep  the  herd  '  clean '  the  animals  should  be  tested  annually  or  bienni- 
ally.  .  .   . 

"The  highest  expected  [normal]  temperature  for  any  period  does  not  exceed  102.6° 
nor  fall  below  100. 2-,  and  between  these  points  is  roughly  1"^  above  the  initial 
evening  temperature.  Especially  in  the  morning  is  a  rise  of  more  than  a  degree 
above  the  initial  evening  temperature  (between  100^  and  102.6°)  to  be  looked  at 
with  suspicion  if  injection  has  taken  place.'' 

Tuberculosis  and  the  tuberculin  test,  H.  L.  Russell  ( Wisconsin 
tita.  Bid.  iO,pp.  -17). — A  geueral  discussion  of  tuberculosis  and  of  tuber- 
culin, directions  for  using  tuberculin,  a  comparison  of  2  brands  of  tuber- 
culin, and  a  detailed  record  of  tlie  tuberculin  test  made  on  30  head  of 
cattle,  and  autopsy  notes  on  the  animals  slaughtered.  One  of  the  prepa- 
rations used  was  made  by  Dr.  Libbertz,  of  Berlin;  the  other,  by  the 
Eureau  of  Animal  Industry  of  this  Department.  For  comparison  18 
animals  were  selected,  9  being  inoculated  with  each  brand ;  7  weeks  later 
all  were  inoculated  again,  those  which  had  iirst  been  treated  with  the 
domestic  tuberculin  now  receiving  the  imported  lymph,  while  those  first 
inoculated  with  imported  tuberculin  were  inoculated  with  the  domestic 
article.  In  several  instances  animals  that  had  reacted  on  the  first  injec- 
tion with  the  Department  tuberculin  failed  to  react  when  7  weeks 
later  they  were  inoculated  with  the  Imported  article.  This  the  author 
believes  to  have  been  due  to  the  smaller  quantity  of  the  foreign  tuber- 
culin employed  at  the  time  when  the  herd  was  tested  for  the  second 
time.  The  diagnoses  based  on  results  of  the  injection  of  domestic  tuber- 
culin were  confirmed  by  autopsies  in  14  out  of  15  cases,  or  93  per  cent. 
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The  testimony  ol'tlie  foreign  tuberculin  was  substantiated  by  autopsies 
ill  L'l  out  of  I'S  instances,  or  excluding  those  animals  that  received  the 
irnpoited  lymph  after  having  been  injected  with  the  stronger  domestic 
tuberculin,  the  foreign  article  gave  correct  indications  in  18  out  of  21 
cases,  or  S()  per  cent. 

Jn  addition  to  the  animals  used  in  the  above  comparison  12  others 
were  inoculated,  making  .">()  subjected  to  the  test. 

"Or  these,  25  reacted  and  the  remainder  were  declared  healthy.  The  autopsy 
record  shows  that  in  every  one  of  the  25  reacting  animals  evident  lesions  of  the 
disease  were  discovered. 

"Of  the  5  animals  that  tailed  to  react  3  were  slaughtered,  and  1  of  these  was 
found  to  he  somewhat  diseased,  so  that  in  the  28  cases  where  j)o.s/-»*or/cms  were 
made  it  [tuherculin]  failed  only  once." 

A  physical  examination  by  a  veterinarian  gave  correct  diagnoses  in 
only  0  out  of  15  cases.  Of  2(>  tuberculous  anin'ials  3()  per  cent  showed 
tuberculous  lesions  in  the  pharyngeal  and  submaxillary  lymph  glands, 
81  per  cent  in  the  bronchial  and  mediastinal  lymj)li  glands,  44  per  cent 
in  the  right  lung,  ~i2  ])er  cent  in  the  left  lung,  and  48  per  cent  in  the 
mesenteric  glands.  "Such  a  preponderance  of  cases  showing  uu- 
(h)iil)tc(l  pulmonary  infection  nulicates  strongly  the  danger  that  closely 
lionsed  annuids  undergo,  if  the  disease  is  once  introduced  into  their 
midst." 

Of  8  calves  slaughtered,  aged  from  7  weeks  to  0  months,  7  were 
decidedly  tuberculous;  5  "were  more  or  less  diseased  in  the  abdominal 
organs,  indicating  a  probable  contamination  from  infected  food  or  drink. 
As  the  milk  is  now  known  to  have  contained  germs  of  this  disease, 
there  is  hardly  any  questi(m  but  that  the  intestinal  infection  was  due 
to  the  milk  fed  them  during  this  short  period." 

The  author  recommends  the  use  of  tuberculin  in  herds  supplying 
consumers  with  iiulk  and  in  the  purchase  of  additions  to  any  healthy 
herd.  ''The  probability  of  a  sufficiently  large  number  [of  tubercle 
bacilli]  being  incorporated  into  butter  or  cheese  is  so  small  as  to  reduce 
this  chance  for  infection  to  a  mininuim." 

A  case  of  glanders  in  man  apparently  cured  by  mallein,  A. 
BoNOME  {J)ci(t.  titcd.  Wochoisrhr.,  is'Ji,  No.  37,  p.  7:^5).— A  lad. about 
17  years  old,  who  had  contracted  a  severe  case  of  glanders  from 
woiking  about  horses  that  had  profuse  nasal  discharges,  was  ti-eated  by 
the  author  with  injections  of  mallein  and  a  cure  apparently  effected. 
The  first  7  injections  of  3  drops  in  1  cc.  of  sterilized  water,  given  at 
inteivals  of  2  or  3  days,  caused  an  increase  of  about  2  to  3^  C.  ni  the 
temperature,  except  in  the  case  of  the  second  and  fourth  injections. 
The  reactions  following  the  iujections  were  similar  to-those  observed  in 
The  horse.  Fourteen  more  injections  were  made,  using  C  drops  of 
mallein,  witli  a  diminished  reaction.  Two  months  after  the  first  injec- 
tion the  patient  was  dismissed  from  the  hospital  apparently  cured. 

This  is  the  first  case  on  record  where  mallein  has  been  used  for  curing 
the  disease  in  man,  althougli  cures  have  been  accomplished  in  horses  by 
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its  use.'  The  effort  which  is  gradually  bein^i'  made  to  rid  the  country  of 
gianders  has  placed  in  the  hands  of  nnmy  a  reliable  sterilized  ]irepa- 
ration  of  niallein  manufactured  in  the  biochemic  laboratory  of  the 
Bureau  of  Animal  Industry  of  this  r)e])artinent,  which  may  be  used  in 
treating-  glanders  iu  num. — i:.  A,  dk  s<'iiwei>'itz. 

The  coTv  in  relation  to  public  health,  E.  P.  Xiles  (Vivf/inia  Sta.  Bui.  3:2,  pp. 
121-12G). — A  discussion  of  the  sanitary  conditions  under  which  cattle  are  most 
apt  to  contract  disease,  witli  special  precautious  for  preventing-  the  spread  of  tnher- 
culosis  and  typhoid  fever  through  the  milk. 

Actinomyces  gruberi,  n.  sp.,  C.  Terxi  (Ceiitbl.  Bakl.  und.  Far.,  16  {1S94),  No.  Sand 
9,  pp.  362,  363). — A  new  species  of  actiuomyces  found  by  the  author  iu  soil. 

Concerning  a  strongylus  (Sclerostoniuni  pinguicola)  in  the  kidney  of  pigsi 
P.  S.  DE  Magalhaes  (CcnfhL  Bait,  und  Par.,  H!  (1804),  Xo.  7,  pp.  293-297,  fig.  1). 

Poisonous  fodder  plants,  J.  K.  .Jackson  {Sci.  Amcr.  Sappl.,  3S  {1S04),  Xo.97S). — 
Poisonous  properties  of  Lafhiiriis  satints,  Sophora  secundifoUa,  Gastrololium  sp., 
TephruHui  sp.,  Sicdiisoiiia  sp.,  Eupltorhhi  dnnnmondt,  and  other  plants. 

DAIRYING. 

Concerning  citric  acid  and  phosphate  of  lime  in  solution  in 
milk,  L.  Vaudin  {Ann.  Inst.  Pasteur.,  s  {1S94),  Ko.  7,  pp.  rj0;2-505). — 
From  the  milk  of  a  cow  the  author  obtained  orthorhombic  crystals 
having-  the  same  elementary  composition  as  citric  acid.  In  solution 
they  exerted  no  influence  on  polarized  light.  The  point  of  fusion  of  the 
acid  found  was  147°  C,  approximately  that  of  citric  acid.  The  reactions 
of  the  salts  of  the  acid  found  were  those  of  citrates.  From  experiments 
made  on  milk  and  on  artificial  solutions  containing  citric  acid  and  phos- 
l)hate,  the  author  concludes  that  citiic  acid  in  the  form  of  an  alkaline 
salt  contained  in  milk  is  to  a  large  extent  the  agency  by  which  phos- 
phate of  lime  is  held  iu  solution,  and  that  the  citrates  and  alkaline 
phosphates  and  the  dissolved  phosphate  of  lime  exist  in  milk  m  pro- 
portions  relatively  definite. 

According  to  the  author,  a  liter  of  cows'  milk  contains  1.5  gm.  and  a 
liter  of  mares'  milk  0.00  to  0.08  gm.  of  citric  acid. 

The  chemical  composition  of  cows'  colostrum,  L.  Vaudin  {Bid. 
Soe.  Cliim.  P((ris^  11-1:2  {IS'Jl)^  No.  13., pp.  G2o-(}:2'j). — Analyses  are  given 
of  colostrum  taken  on  the  evening  before  calving,  immediately  after 
calving,  and  5  days  after  calving,  as  follows: 


AnaJyucs  of  colostrum. 


"Extract'   at  95°  C.  (solids?) 

Fat 

M ilk  sugar '. 

S<'hible  ash 

Insoluble  asli 

Calcium  phosphate 

Pniteids 

Acidity  per  liter  ( Pj  O5) 


Evening 
before 
calving. 

27.  615 

1.300 

1.520 

.278 

.809 

.  022 

23.  705 

;i.  480 


Immediately  after  calving. 


12 


24.49 

0.82 

2.17 

.25 

.84 

.63 

14.91 

2.72 


112 


27.  356 

3.840 

2.366 

.220 

.830 

.660 

20.  100 

3.360 


III  2 


22. 470 

1.360 

1.023 

.271 

.791 

.  605 

19. 025 

2.640 


IV-' 

24.17 
2.  42 

2.86 
.19 

1.02 

.87 

17.68 

2.80 


I'-ive  days 

after 
calving. 


14.37 

5.18 

4.07 

.26 

.51 

.38 

4.35 

1.60 


'  U.  S.  Dept.  Agr.,  Ept.  of  Secretarj  for  1892,  p.  119. 


'^  Preaumablj-  different  cows. 
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The  t(. till  asli  is  iiiiicli  liii^licr  tliwii  in  onliiiary  milk,  and  also  the 
JnsoluhK"  ash,  notably  the  caU-inin  ])liosi)liate.  But  a  comparisou  of 
till'  total  ash  with  the  total  solids  and  the  proteids  indicates  tlie  increase 
to  be  inore  apparent  than  real.  A  considerable  variation  between  the 
relation  of  the  lime,  phosphates,  and  albuminoids  of  colostrum  and  of 
ordinary  jnilk  is  believed  to  be  one  of  the  causes  of  difference  between 
the  card  of  colostrum  and  the  casein  of  normal  milk,  and  may  account 
for  the  <lifference  in  behavior  of  colostrum  towards  beat  and  reagents. 
The  ash  of  coh)strum  differs  from  that  of  normal  milk  furtber  in  con- 
taining more  sulphates.  The  autborbas  observed  tbat  altbougb  snl 
jdiates  are  a  normal  constituent  of  cows'  milk,  they  increase  in  amount 
as  the  cow  approaches  calving  and  gradually  decrease  to  the  noimal 

after  calvnig. 

The  relation  ot  the  acidity  to  tbe  proteids  is  less  in  colostrum  than 
in  normal  nnlk:  in  other  words,  "tbe  albununoids  of  colostium  are  less 
acul  tlian  tliose  of  normal  milk.'" 

Investigation  on  the  fat  of  human  milk,  E.  Laves  {Ztschr.  phymA. 
Clioii..  Ill,  Xo.  4  and  J,  pp.  3(i9-o77). — For  bis  investigation  tbe  author 
had  IKi  gm.  of  fat,  Avhicb  Prof.  Julius  Lehmann  bad  obtained  as  a 
byproduct  in  a  lengthy  investigation  on  human  milk.  Tbe  fat  was 
found  very  poor  in  volatile  acids,  especially  in  butyric  acid,  and  in 
water  soluble  acids.  For  instance,  only  1.48  per  cent  of  tbe  total  fatty 
acids  were  volatile,  and  of  these  volatile  acids  50.2  per  cent  w^ere 
soluble.  Lercb  found  that  10  per  cent  of  the  fatty  acids  of  cows'  milk 
was  volatile,  and  that  90  per  cent  of  tbe  latter  was  soluble.  The  fat  of 
human  milk  was  found  to  contain  49.4  percent  of  unsaturated  acids 
(calculated  as  oleic  acid),  while  the  amount  in  cows' butter  ranges  from 
31 .7")  to  47.85  i>er  cent.  The  melting  point  of  tbe  insoluble  non-volatile 
acids  was  found  to  be  between  37  and  39°  C,  while  tbat  for  the  corre- 
sjioiiding  fats  of  cows'  milk  is  given  as  41  to  44°.  Tbe  melting  point 
of  the  fat  was  30  to  31°  C.  Besides  tbe  acids  common  to  animal  fats — 
stt'ai  ic,  palmitic,  and  oleic  acids — there  was  found  a  fatty  acid  of  low 
molecular  weight,  believed  to  be  myristic  acid. 

The  author  concludes  that  in  chemical  composition  the  fat  of  human 
milk  is  essentially  ditferent  from  the  fat  of  cows'  milk. 

Tests  of  milk  and  cream  {Agricitlture  of  Massachusetts,  1893,  X)p. 
J21T,  Ji'ls). — During  the  year  the  Dairy  Bureau  tested  300  samples  of 
whole  milk,  buttermilk,  skim  milk,  and  cream  by  means  of  the  Babcock 
test,  many  of  the  tests  being  made  at  public  meetings.  The  results  are 
summari/.ed.  Over  one  half  of  tbe  samples  of  herd  milk  tested  con- 
tained 4.4  i)er  cent  of  fat  or  more. 

••Mills  from  the  toj)  <if  a  ciiii  which  had  been  staudiug  less  than  half  an  hour 
(isted  4.L'0  i>er  cent,  and  from  the  hottom  of  the  can  4  per  cent;  frdm  a  can  -which 
had  liren  staudiug  4  hours,  milk  from  the  top  tested  5.40  per  cent  of  fat,  and  from 
tbe  bottom  4.80.  The  bottcmi  of  a  can,  from  Avhich  the  top  had  been  poured  as 
needed  for  domestic  use.  tested  only  1.60  per  cent  of  fat.  Several  specimens  of 
strippings  tested  from  8.20  to  14  i)er  cent,  and  samples  from  the  first  of  several  milk- 
ings  went  as  low  as  l.'iO  per  ceut  of  fat." 
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Over  two  thirds  of  the  saiu])]es  of  butteriiiilk  liad  0.2  per  cent  of  fat 
or  less,  aud  over  one  half  of  the  samples  of  skim  milk  had  0,1  per  cent 
or  less.  The  cream  tested  ranged  from  10.0  to  42  per  cent  of  fat,  the 
majority  of  the  samples  having  between  IT)  and  20  per  cent. 

"With  tlje  iiRTeasing  deuiaud  for  cream  by  the  city  trade,  it  is  apparent  from  the 
above  rauge  that  the  door  is  open  for  iiinch  dishonesty.  A  legal  standard — as  iu  the 
case  of  milk — may  bi'come  necessary.  But  much  better  would  be  the  introduction 
of  the  system  of  selling  on  (|uality,  the  producer  or  dealer  guaranteeing  on  the  label 
of  the  bottle  or  can  a  certain  per  cent  of  richness." 

Analyses  of  butter  {Kentuclnj  Sta.  Bpt.  1891,  pp.  9,  10). — In  con- 
nection with  a  test  of  a  Jersey  cow,  the  milk  of  each  day  was  creamed 
and  churned  and  analyses  made  of  the  butter.  As  care  was  taken  to 
have  the  treatment  iu  all  respects  as  nearly  uniform  as  jjossible,  the 
analyses  show  how  wide  the  variation  may  be,  even  with  the  greatest 
care  of  manipulation.  The  percentage  of  water  in  the  butter  ranged 
from  12.24  to  20.04,  the  fat  ranged  from  71.5  to  82.02,  and  the  salt  aud 
curd  from  3.84  to  8.22. 

Butter  analyses  {Keutuely  St  a.  Ept.  1S92,  pp.  f),  10). — Analyses  of 
samples  of  butter  made  from  the  milk  of  2  Jerseys  at  the  station  farm 
show  the  following  variations:  In  9  sam})les  from  1  cow  the  water 
ranged  from  12.7  to  17.09,  the  fat  from  73.77  to  80.98,  aud  the  salt  and 
curd  from  5.55  to  10.07  per  cent;  iu  9  samples  from  another  cow  the 
water  ranged  from  13.00  to  18.40,  the  fat  from  73.0  to  82.14,  and  the 
salt  and  curd  from  4.74  to  11.95  per  cent. 

"The  manipulation  was  as  uniform  as  possible,  aud  the  results  show  the  difficulty 
of  obtaining  jierfect  uniformity  in  the  product  under,  ordinary  conditions,  as  well 
as  the  difficulty  of  correctly  sam])liug  a  small  amount  of  butter." 

Butter  exhibition  in  Massachusetts  {Agriculture  of  Massaehusetts, 
189o,  pp.  245,  240.) — A  butter  exhibition  was  held  by  the  Dairy  Bureau 
in  connection  with  the  winter  meeting  of  the  State  Board  of  Agricul- 
ture at  Great  Barriiigtoii.  Of  the  07  samples  entered,  49  were  from 
private  dairies,  12  from  creameries,  2  were  unsalted,  and  4  were 
granular  samples.     The  record  of  the  judges  is  given. 

"After  the  exhibition  most  of  the  samples  were  analyzed.  'J'he  water  content 
ranged  from  7.20  to  15.80  per  cent. 

I'er  cent, 
fi  samples  had  Ijelow 9 

8  samples  had  between 9  and  10 

17  samples  had  between 10  and  11 

11:5  samples  had  between 11  and  12 

8  samples  had 12  or  over. 

"The  amount  of  salt  ranged  from  1.10  to  6.95  per  cent. 

"The  amount  of  casein  ranged  from  0.49  to  8.24.  The  sample  having  the  extraor- 
dinary amount  of  8.24  per  cent  of  casein  was  terribly  rancid.  Thirty-six  of  the  52 
samples  had  less  than  1  per  cent  of  casein. 

"The  amount  of  butter  fat  in  the  52  samples  analyzed  ranged  from  79  to  88.90 
per  cent. 
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Per  cent. 

3  Haini)l<s  li:i<l  Iroiii 79  to  80 

L' s;iiMi)li!.s  Ii.kI  from 80  to  81 

1  sami.lo  had ^l-'^O 

()  samples  had  from 82  to  83 

")  samph'S  liad  from 83  to  84 

(}  sampU'S  had  from 84  to  85 

10  8ami)h5.s  had  from 85  to  86 

8  samples  had  from 86  to  87 

8  samples  had  from - 87  to  88 

3  8ami)les  had 88  aud  above. 

On  the  composition  of  cheese,  \V.  Ciiattaway,  T.  H.  Pearmain, 
iiiiil  C.(i.  Mooii  {Analyst,  J!)  (i.s'.Vi),  JkIi/^  pp.  115-147). — Analyses  of 
;^1  samples  of  cheese,  including  Clieddar  (English  and  Canadian), 
American,  Gongonzola,  Dutch,  Gruyere,  Stilton,  Cheshire,  double 
(llouce.ster,  Camembert,  Parmesan,  Eoquefort,  Borden,  York  cream, 
and  double  cream.  One  of  the  American  samples  was  pronounced 
margarine  cheese.  "In  conclusion  we  would  urge  that  cheese  should 
not  be  so  neglected  by  analysts  and  inspectors,  and  that  attention 
slionld  be  more  particularly  directed  to  American  cheeses." 

Dairy  experiments,  A.  H,  ^A'iieatox  { South  Ihdota  Sta.  Bui.  SO,  pp. 
20). —  Stpanitnr  /r.s7.s. — During  Ai)ril  and  }»art  of  May  the  station  was 
furnished  with  milk  for.  separator  test  by  a  farmer  living  some  distance 
from  the  station.  The  inilk  was  separated  at  the  station  with  a  De 
Laval  i)o\ver  separator.  On  a  number  of  days  the  farmer  sepjirated 
the  milk  at  home  by  nieans  of  a  De  Laval  hand  separator  and  brought 
the  cream  to  tlie  station.  This  furnished  the  basis  for  a  comparison  of 
the  power  and  liand  separators,  Avhich  was  as  follows- 

Tri<il>i  ivilli  hdiid  aud poirtr  separalors. 


Power. 

Hand. 

Avpragc  aiiioiiiit  or"  milk  n(|iiii(  <1  [m  r 
Avcrasii- iinicmnt  111  crcain  niniiicil  |ii 

|lOUIl(l  (1 

r  ])()ini(l 
inmnd  (( 

'  Imttor 

>t'  1. utter 

Povnds. 
25. 20 

:i.  79 

Pounds. 

23. 66 

3.50 

AviTiij;"'  iinioiiiit  of  milk  rcqiiiri'd  jht 

6. 62 

6.75 

The  average  percentage  (.flat  in  the  milk  brought  to  the  station  was 
3.75. 

(imvil)i  vs.  crutri/'iifial  cnoin in;/. —For  5  days  during  September  the 
milk  was  dividt-d  into  ;'.  equal  ])arts,  1  part  being  sei)arated  by  the 
De  Laval  P.aby  separator,  aiiotlier  set  in  cans  in  a  Cooley  creamer  with- 
out ice,  and  a  third  set  in  shallow  pans.  The  milk  was  set  in  each 
case  about  1»4  hours.  The  average  percentage  of  fat  in  the  skim  milk 
was  as  foUows:  Centrifugal  creaming,  O.U3;{;  Cooley  creamer,  0.;i8,  an«l 
shallow  i)ans  (>.5.j.  The  cream  was  churned,  and  the  results  as  given 
show  that  the  amount  of  milk  re(iuired  to  make  1  lb.  of  butter  Avas  17.14 
lbs.  when  the  separator  was  used,  10.31  lbs.  when  the-Cooley  creamer 
was  used,  and  17.70  lbs.  when  the  cream  was  raised  in  shallow  pans. 
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This  last  result  is  at  variaiiee  with  the  thorougliuess  of  the  ereaniiDg, 
as  showu  by  the  percentage  of  fat  in  the  skim  imlk. 

Analyses  of  milk. — The  results  are  given  of  tests  with  the  Babcock  test 
of  some  G8  samples  of  milk  brou<iht  to  farmers'  institutes  by  farmers, 
and  of  a  number  of  samples  of  skim  milk  and  battermilk.     The  per 
centage  of  fat  in  a  number  of  samples  indicated  that  they  were  not 
uormal  milk. 

Record  of  college  herd. — The  yield  of  milk  during  1893  is  tabulated 
by  months. 

Some  reasons  why  the  legal  milk  standard  of  New  York  State 
should  be  changed  (Xew  York  >^t((te  Sta.  Bui.  70,  n.  s<r.,  pp.  303- 
31!J.) — The  legal  standard  for  milk  in  Kew  York  State  is  12  per  cent  of 
total  solids  and  3  per  ce<nt  of  fat.  The  author  contends  that  this  standard 
may  do  i)ositive  injustice  to  honest  producers  and  dealers,  and,  on  the 
other  hand,  does  not  afford  complete  protection  from  skimming  and 
watering  milk.  The  extensive  analyses  of  milk  made  by  the  station 
in  connection  with  its  investigation  on  cheese-making  furnish,  the 
author  believes,  the  most  reliable  data  yet  obtained  as  to  the  quality 
of  the  average  milk  produced  in  the  State.  These  data  show  that  the 
proportion  of  3  per  cent  of  fat  to  12  per  cent  of  solids  is  wrong,  since 
"on  an  average,  normal  milk  containing  3  per  cent  of  fat  contains 
only  11.25  or  11.50  per  cent  of  total  solids.  To  contain  12  per  cent  of 
total  solids  we  must  have  normal  milk  containing  about  3.5  per  cent 
of  fat."  The  result  is  that  milk  containing  less-  than  3.5  per  cent  of 
fat  will  usually  be  found  below  12  per  cent  in  solids,  and  hence  con- 
demned as  adulterated.  "Strictly  enforced,  our  present  milk  standard 
would  declare  as  adulterated  the  greater  proportion  of  milk  produced 
in  April  and  early  May."  The  proportion  of  3  to  12  is  said  to  occur 
only  in  partially  skimmed  milk.  The  milk  standards  of  a  number  of 
States  and  cities  are  given.  It  is  suggested  that  skimming  might  be 
detected  "by  making  a  separate  standard  to  aj^ply  only  to  skim  milk, 
in  which  skim  milk  should  be  defined  as  any  milk  which  contains  less 
than  1.3  lbs.  of  fat  for  1  lb.  of  casein.  Ko  matter  if  milk  contains 
13  per  cent  of  total  sobds  and  4  per  cent  of  fat,  it  is  a  skimmed  milk 
if  the  fat  and  casein  are  present  in  a  ratio  of  less  than  1.3  lbs.  of  fat 
for  1  lb.  of  casein." 

Although  the  present  standard  for  whole  milk  is  considered  "unfair 
and  incomplete,"  no  change  is  advocated,  since  it  is  believed  that  lower- 
ing the  standard  would  lead  to  increased  adulteration.  The  remedy 
proposed  is  that  the  standard  be  i)ractically  done  away  with,  and  the 
following  substituted  instead: 

"  Every  person  selling  milk  at  retail  should  be  compelled  by  law  to  place  in  con- 
spicuous figures  on  each  can  or  vessel  m  or  from  which  milk  is  sold  the  per  cent  of 
fat  in  the  milk;  he  should  be  required  to  guarantee  this,  ami  be  prosecuted  if  an 
examination  showed  the  milk  to  be  below  the'  guarantee." 

In  support  of  this  proposition  it  is  urged  that  "  fat  in  milk  is  really 
the    constituent  which   determines    the  market  value  of   milk,"   as 
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instanced  by  tlio  (liHerence  m  price  paid  lor  cream,  for  ricli  milk,  for 
skim  milk,  etc.:  tliat  its  enforcement  would  be  less  difficult  and  expen- 
sive than  in  the  case  of  the  present  law;  that  it  would  be  more  effect- 
ive ill  preventing  skimming  or  watering,  and  encourage  the  production 
of  better  milk ;  and  that  the  Babcock  test  makes  the  scheme  practicable. 
It  would  be  a  ste])  in  the  same  direction  as  the  "relative-value  ])lan" 
80  ra])idly  finding  application  in  creameries  and  cheese  factories. 

Some  reasons  why  there  should  be  a  legal  standard  for  cheese 
in  New  York  State  {Xeir  York  i^tute  ^Sta.  Bui.  71^  n.  Her.^i)p.3:il-340).— 
The  extensive  investigations  by  the  station  in  cheese-making  have 
thrown  much  light  npon  the  composition  of  cheese,  the  relation  of 
ingredients  to  each  other,  and  the  distribution  of  ingredients  in  cheese- 
making.  The  author  proposes  to  make  practical  application  of  this 
knowledge  in  revising  the  cheese  standard  of  the  State.  He  discusses 
the  standards  of  Minnesota,  Ohio,  Wisconsin,  and  New  York,  all  of 
which  appear  to  him  to  be  open  to  greater  or  less  objection.  For 
instance,  the  Minnesota  law  classes  all  cheeses  containing  over  40  per 
cent  of  fat  in  the  total  solids  as  whole-milk  cheese.  This  standard  the 
author  contends  is  too  low,  since  it  allows  the  removal  of  from  one  fourth 
to  one  third  of  the  fat  from  the  milk.  He  states  that  in  their  investi- 
gations with  milk  containing  from  3  to  5.25  per  cent  of  fat,  the  percent- 
age of  fsit  in  the  total  cheese  solids  varied  in  2  years  from  50.39  to 
50.83,  and  averaged  53.5(5  per  cent. 

"We  therefore  feel  justified  in  sayiug  that  only  in  case  of  cheese  made  from 
Bkinimed  milk  shall  we  find  the  fat  amount  to  less  than  50  per  cent  of  the  total 
cheese  solids,  while  in  case  of  cheese  made -from  normal  milk  we  shall  find  the  fat 
amount  to  never  less  than  50  and,  generally,  to  over  52  per  cent  of  the  cheese  solids." 

The  present  law  in  Xew  York  "  permits  anyone  to  mark  cheese  made 
from  normal  milk  as  '  full-milk  cheese,'  and  provides  that  the  brand 
shall  be  used  on  no  other  cheese,"  but  it  provides  no  standard  for  "  full- 
milk  cheese,"  and  hence  no  means  of  preventing  fraud.  The  author 
believes  it  is  possible  to  distinguish  with  certainty  between  cheese 
made  from  whole  milk  and  from  milk  which  has  been  partially  skimmed. 
The  investigationo  above  referred  to  have  shown  that,  on  an  average, 
cheese  made  from  whole  milk  contains  1.4  lbs.  of  fat  for  1  lb.  of  casein, 
and  that  this  ratio  very  rarely  falls  as  low  as  1.3  fat  to  1  casein. 

"In  our  whole  exiierience  we  have  found  only  two  instances  in  which  the  ratio  of 
fat  to  casein  fell  below  1.3,  and  in  those  cases,  one  m  1892  and  one  in  1893,  the 
relation  was  1.27  lbs.  of  fat  for  1  lb.  of  casein.  We  have  never  yet  found  a  single 
instance  where  cheese  known  to  be  madi;  from  normal  milk  contained  less  than  1.27 
lbs.  of  fat  for  1  lb.  of  casein." 

This  leads  the  author  to  suggest  that  "cheese  which  contains  1.25 or 
more  lbs.  of  fat  for  1  lb.  of  casein  be  legally  known  as  'full  cream'  (or 
'full  milk,'  or  'whole  milk,'  or  'normal  milk')  cheese;  and  that  all 
cheese  which  contains  less  than  1.25  lbs.  of  fat  for  1  lb.  of  casein  be 
legally  known  as  'skim-milk'  cheese;  and  that  all  factory  cheese  made 
in  this  State  be  marked  with  one  of  these  two  brands." 
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The  reasons  urged  for  a  legal  distinction  between  whole -milk  and 
skim  milk  cheese  are  that  in  the  eyes  of  the  food  laws  of  the  State 
skim  milk  cheese  is  an  adulterated  food;  that  the  motive  which  lies  at 
the  basis  of  its  manufacture  is  wrong,  "because  it  expects  to  gain 
something  from  selling  an  adulterated  article  for  more  than  it  is 
worth; ''  that  it  is  of  less  value  than  whole  milk  cheese,  is  much  less 
digestible,  and  is  more  rapidly  perishable;  and  that  its  manufacture 
and  sale  tends  to  demoralize  dealers  and  to  injure  the  growth  and 
prosperity  of  the  cheese  industry. 

The  arguments  for  and  against  the  proposed  change  in  the  law  are 
considered. 

The  behavior  of  milk  to  rennet,  and  the  "rennet  test"  of  milk, 
R.  Leze  and  E.  Hilsont  {Compt.  Rend.,  118  {1894), p.  1069,  and  Jour, 
de  VAgr.,  1894,  May;  ahs.  in  Milch  Ztg.,  23  {1894),  .A^o.  23,  pp.  303,  363, 
and  Chem.  CenthJ.,  1894,  II,  Xo.  5,  p.  259). — The  authors  studied  the 
action  of  rennet  on  milk  with  a  view  to  applying  the  results  in  testing 
milk  for  freshness  and  quality.  They  used  a  solution  of  1  part  com- 
mercial rennet  extract  to  10  parts  of  water,  adding  1  cc.  of  this  to 
100  cc.  of  milk,  and  observing  the  length  of  time  required  to  curdle 
the  milk  at  35°  C.  Aerated  milk  curdles  more  slowly,  and  milk  treated 
with  carbonic  acid  more  rapidly.  The  efl'ect  of  carbonic  acid  was  also 
apparent  in  the  fresh  milk,  which  curdled  more  quickly  than  after 
standing  2  or  3  hours.  The  milk  solids,  and  esjiecially  the  fat,  were 
found  to  accelerate  the  action  of  rennet.  Thus  skim  milk  curdled  in  6 
minutes  and  4  seconds,  milk  mixed  with  20  per  cent  of  cream  in  4 
minutes  and  24  seconds,  and  milk  with  50  per  cent  of  cream  in  2  minutes 
and  48  seconds.  The  addition  of  starch  or  sawdust  to  milk  also  has- 
tened the  action.  Previous  heating,  on  the  other  hand,  especially 
above  70^  C,  delayed  the  action,  and  boiled  milk  curdled  very  slowly 
and  imperfectly.  The  addition  of  water  to  milk  retarded  curdling 
somewhat.  Pure  milk  which  curdled  in  3  minutes  and  11  seconds 
curdled  in  3  minutes  and  14  seconds  when  5  per  cent  of  water  was 
added,  in  3  minutes  and  14  seconds  with  10  per  cent,  in  3  minutes  and 
20  seconds  with  20  per  cent,  iii  4  minutes  and  8  seconds  with  30  per 
cent,  and  in  5  minutes  and  49  seconds  with  ."50  per  cent  of  water.  Sour- 
ing shortened  the  time  required  for  curdling  with  rennet,  as  might  be 
expected. 

The  authors  draw  the  following  conclusions  as  to  the  indications  of 
the  quality  of  milk  from  the  rennet  test:  Milk  of  good  quality  curdles 
in  3h  to  4  minutes,  the  curd  being  clean,  homogenous,  and  a  clear  por- 
celain white.  If  a  longer  or  shorter  time  than  this  is  required,  or  if  the 
curd  is  crumbly,  tough,  or  dull-colored,  the  milk  is  of  doubtful  quality, 
and  should  be  submitted  to  closer  analysis.  Too  slow  curdling  indi- 
cates the  addition  of  water  or  an  alkaline  preservative,  or  possibly 
previous  heating.  Very  rapid  curdling  indicates  the  addition  of  foreign 
substances,  or  that  the  milk  has  commenced  to  sour,    A  milk  which 
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curdles  in  less  than  2  minutes  should  be  rejected,  as  it  is  unfit  for  direct 
consumption  or  for  cheese-making. 
Impurities   and  bacteria  in  the   market  milk  of  Christiania, 

L.  SciiMELCK  {Ixer.Iniirimt.  Falsi/.,  7,p]).  !>>:'),  isi;  •  ah.s.  i)i  Chnti.  Cextbl., 
1894,  II,  JVo.  10,  p.  485). — Six  hours  after  milking  the  milk  from  50 
dairies  showed  the  following  impurities  in  August  and  November,  1893: 

Dirt  and  bacteria  in  market  milk  of  Christiania. 


Dirt  (milligrams  per 
liter). 

Number  of  bacteria  per  cubic 
centimeter. 

Mini- 
mum. 

Maxi- 
mum. 

Aver- 
age,   j 

^Z.  i^-™- 

Average. 

3 
3 

36            11 
30  1          10 

300,  000  1  45,  000.  000 
160,  000       C,  400,  000 

2,  8(10, 000 

1  500  000 

The  dirt  consisted  principally  of  cow  excrement.  The  August  inilk 
showed  a  sour  reaction  after  2  to  4  hours;  the  November  milk  after  24 
hours. 

Changes  during  cheese  ripening,  G.  E.  Patrick  {lon-a  8ta.  Bui. 
24,  pp.  90'.l-!Jsj). — The  changes  in  weight  and  in  composition  of  1(3 
cheeses  were  studied.  Analyses  are  given  of  the  green  cheeses  each 
month  for  5  months,  and  the  changes  in  the  amounts  of  ingredients 
per  100  lbs.  of  cheese  are  calculated.  A  snmmary  of  the  observations 
is  as  follows : 

"  The  loss  in  weight  during  ripening  for  5  mouths,  including  mechanical  losses 
caused  by  leakage  aud  scraiiiug  of  the  cheeses,  ranged  from  14  to  24  ])er  cent,  aver- 
aging 17.8 ;  without  including  the  scrajiings  the  average  was  16.1  per  cent.  Tlie  cor- 
respoudmg  averages  for  4  months  were  14.7  and  13.5  jier  cent,  respectively,  including 
and  excluding  the  losses  by  scraping. 

"The  loss  of  water  in  ripening  for  5  months  ranged,  per  100  lbs.  of  cheese,  from 
7.4  to  16.5  lbs.,  averaging  11.1.     For  4  months  the  average  was  9.2  lbs. 

"The  entire  loss  (both  mechanical  and  chemical)  of  fat  in  5  mouths  ranged,  per 
100  lbs.  of  cheese,  from  1  to  11  lbs.,  averaging  4.3  lbs.  For  4  months  the  average 
was  3.6  lbs.  Doubtless  a  considerable  part  of  this  loss  was  mechanical,  from  leakage 
and  scrapings,  but  how  much  can  not  be  stated.  .   .  . 

"The  total  loss  of  nitrogenous  matters  (all  calculated  as  casein)  in  5  months  ranged, 
per  100  lbs.  of  cheese,  from  0.41  lb.  to  2.59  lbs.,  averaging  1.46.  For  4  months  th6 
average  was  1.26  lbs.  These  losses  are  respectively  7.20  and  6.14  per  cent  of  the 
casein  of  the  green  cheeses.  What  part  of  these  losses,  ilany,  is  chemical  andAvhat 
part  mechanical,  from  leakage  aud  scrapings,  can  not  be  stated.  .   .  . 

•'At  the  end  of  5  months  (more  exactly,  22  to  27  weeks),  an  average  of  about  37 
per  cent  of  the  original  casein,  or  prodiicts  derived  from  it  by  ripening,  were  found 
to  be  soluble  in  water — a  part  in  the  form  of  amids  aud  a  small  amount  as  ammo- 
nium compounds.   .   .   . 

"  The  acidity  apjiears  to  increase  slightly  during  one  or  two  months,  and  there- 
after to  gradually  diminish.  Calculated  as  lactic  acid,  it  averaged  1.40  per  cent  of  the 
weight  of  the  green  cheeses,  increasing  to  1.95  per  cent  during  the  first  2  months, 
and  thereafter  diminishing  to  1.44  per  cent  at  the  end  of  the  fifth  month.  .   .  . 

*'  This  diminution  is  supposed  to  be  due,  not  to  destruction,  but  to  neutralization 
of  acids  and  acid  salts,  by  ammonia  resulting  from  the  decomposition  of  casein." 
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A  new  yeast  fermenting  milk  sugar  and  causing  cheese  to 
swell,  N.  BocHiccHio  {^Staz.  Sper.  Agr.  Ital,2fi  {1894),  No.  G,  pp.  568- 
59:,';  and  Centhl.  Bald,  mid  Par.,  15  [1894),  pp.  54G-552).—li\  Loiiibardy 
"Graiia"  cheese  4  days  old  an  uiidescribed  form  of  yeast  was  found 
wliicli  fermented  milk  sugar  rapidly  with  the  evolution  of  quantities  of 
gas,  principally  CO2.  The  yeast  is  usually  somewhat  elliptical  in  form. 
It  curdles  sterilized  milk  slowly,  and  partially  li(iuefies  the  (;urd  with- 
out producing  any  perceptible  acidity.  Hard  cheese  made  from  milk 
inoculated  with  the  yeast  begins  to  swell  when  kept  at  a  temperature  of 
20^  0.  The  whey  is  frothy  and  not  an  unpleasant  drink.  The  yeast  is 
checked  by  a  temperature  of  55  to  60^  C,  so  that  infected  utensils  could 
be  readily  cleaned  with  boiling  water.  The  name  suggested  by  the 
author  for  the  new  yeast  is  Laetomyces  injians  caseigrana  (milk  sugar-fer- 
menting-cheese-swelling  yeast  of  Graua  cheese.) 

Analyses  of  milk  {Massachusetts  State  Sta.  Bjyt.  1S93,  p.  5.J2).— Analyses  of  26 
samples  of  whole  milk,  skim  milk,  and  whey  sent  to  the  station  for  analysis. 

Investigations  on  the  milk  of  different  species  of  animals,  A.  Pizzi  (Sfaz.  Sper. 
Jgr.  Ital.,  26  (1S91),  Xo.  6,  pp.  Glo-OJO). — Determination  of  volatile  acids  in  human 
milk  and  in  that  of  goats,  sheep,  bnftaloes,  mares,  asses,  rabbits,  sows,  bitches,  cats, 
and  rats;  analyses  of  milk  of  the  sheep,  goat,  buffalo,  and  rabbit;  size  of  globules  in 
milk  of  animals  mentioned  above;  and  investigations  on  colostrum  of  the  cow. 

Fresh  and  boiled  milk,  E.  Spath  {Forsch.  ii.  Lehensmtl.,  I,  p.  344;  ahs.  in  Chem. 
Centhl.,  1894,  II,  Xo.  10,  p.4S6). — It  was  found  that  the  lactodensimeter  reading, 
specific  gravity  of  the  milk  and  of  the  serum,  and  percentage  of  solids,  fat,  solids- 
not-ftit,  and  milk  sugar,  were  not  materially  different  in  milk  before  and  after  boil- 
ing, especially  if  the  boiled  samples  Avere  made  to  their  original  volume. 

The  principles  of  modern  dairy  practice  from  a  bacteriological  point  of  vievr, 
G.  Gkotf.xfelt  and  F.  W.  Woll  {Xew  York :  John  TTileij  4-  Sons,lS94,  pp.  285,  figs. 
30). — The  basis  of  this  book  is  a  work  by  G.  Groteufelt,  president  of  the  Mustiala 
Agricultural  College,  Finland.  This  Professor  Woll  has  translated  and  edited  with 
a  view  to  making  it  directly  applicable  to  the  methods  and  conditions  of  this  coun- 
try. He  has  added  to  the  original  the  results  of  recent  investigations  in  this  coun- 
try and  abroad,  and  numerous  footnotes  and  references  furnishing  a  concise  and 
systematic'review  of  the  present  status  of  practical  dairy  bacteriohigy. 

The  editor  had  the  assistance  of  Dr.  H.  L.  Ru-ssell,  assistant  professor  of  bacteri- 
ology in  Wisconsin  University. 

The  book  opens  with  a  discussion  on  bacteria  and  their  relations  to  dairying,  and 
closes  with  a  description  of  the  part  Avhich  bacteria  play  in  the  proper  ripening  of 
cheese;  and  all  through  the  book  the  importance  of  bacteria  in  every  process  of 
dairying,  and  the  necessity  of  controlling  their  action,  is  pointed  out. 

The  special  lines  of  dairj'  work  treated  of  are  milk  production,  butter-making, 
and  cheese-making.  In  connection  with  the  discussion  of  these,  chaptei's  are  given 
on  milk  as  drawn  from  the  udder,  sources  of  infection  in  the  stable  and  prevention, 
the  common  forms  of  liacteria  found  in  cows'  milk,  cleanliness  in  butter  and  cheese 
factories,  sterilizing  and  pasteurizing  whole  milk  and  skim  milk,  creaming  milk, 
treatment  of  cream  previous  to  churning,  sweet-cream  butter,  sour-cream  butter,  the 
use  of  pure  culture  acid  starters,  manufacture  and  handling  of  butter,  diseases  of 
butter,  and  bacteria  in  cheese-making. 

In  discussing  the  use  of  pure  cultures  for  ripening  cream  the  author  (Grotenfelt) 
says: 

"  In  my  experiments  along  this  line  I  have  not,  among  the  numerous  bacteria  exam- 
ined, been  able  to  show  any  one  bacterium  possessing  all   the  valuable  qualities 
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desired,  but  by  cultivating  two  dift'erent  oiganisms  and  mixing  them  at  the  same 
time  in  the  milk  used  for  a  starter,  I  have  sncceeded  in  obtaining  a  starter  which 
l)rodiiccd  both  good  acid  and  an  excellent  flavor  in  the  cream.  I  have  cither  used 
a  short  bacterium,  previously  described  by  me  under  the  name  of  Bacterium  acidi 
lactic),  as  acid  former,  or  another  longer,  staff-like  bacterium,  which  I  have  found 
present  in  many  places  in  our  coiintry.  ...  I  have  obtained  flavor  by  the  applica- 
tion of  either  of  these  bacteria  in  connection  with  one  of  the  yeast  fungi  jn-evionsly 
described  as  producing  both  alcohol  and  lactic  acid  in  milk  (Saccharomyces  lactis  and 
.S.  acidi  lactici).  ...  It  must  finally  be  emphasized,  in  speaking  of  pure  cultures  as 
fermentation  starters  for  ripening  cream,  that  in  the  majority  of  cases  it  will  hardly 
pay  for  the  trouble  of  applying  such  if  the  cream  to  be  ripened  be  not  previously 
pasteurized." 

American  dairying,  H.  B.  Gurler  {Chica(jo:  J.  U.  Sanders  J'ut>lifihi>i()  Co.,  1S94, 
pp.  ..'07,fuis.  7(1). — This  is  a  practical  treatise  on  dairy  farming  and  creamery  manage- 
ment by  a  practical  and  very  successful  dairyman  and  creamery  manager.  In 
addition  to  his  practical  knowledge  on  dairying  the  author  shows  himself  lo  be 
familiar  with  the  work  in  this  line  of  the  agricultural  experiment  statiims  in  this 
country,  and  quotes  freely  from  their  publications. 

Under  the  head  of  private  dairying  are  treated  the  selection  and  breeding  of  the 
dairy  herd;  feeding  and  management;  care  of  dairy  utensils;  milking;  treatment  of 
the  milk  from  the  cow  to  the  cream  vat;  ripening  and  churning;  salting,  working, 
packing,  printing,  and  marketing  butter;  and  the  use  of  skim  milk. 

Under  creamery  management,  the  care  of  milk  by  patrons;  receiving  milk  at  the 
creamery;  the  Babcock  milk  test;  tempering  and  separating;  ripening  and  churning 
cream;  salting,  working,  packing,  and  marketing  butter;  the  care  of  skim  milk; 
and  the  care  of  buildings  and  utensils  are  treated,  and  suggestions  are  given  to 
those  about  to  build  a  creamery;  remarks  on  the  work  of  cream-gathering  cream- 
eries; a  talk  with  creamery  employees,  and  a  description  of  the  testing  of  cream  l)y 
means  of  alkaline  tablets,  as  suggested  by  Farrington.  The  chapter  on  the  Babcock 
milk  test  is  liy  E.  H.  Farrington. 

Trials  of  the  Flensburger  separator,  H.  HoiT  (Molk.  Ztr/.,  S  {1S94).  Xo.  '4,  pp. 
510,517,  fig.  1). 

Dairy  school  and  experiment  station  at  Mamirolle  (France),  E.  MaK(  iial 
(Bid.  Mill.  Jfjr.  Beh/iqiie,  10  {1894),  No.  l,l)p.  55(1, fir/.  7).— Notes  on  the  dairy  industry 
in  three  departments  in  eastern  France,  curriculum  of  the  school,  and  results  of 
investigations  made  by  the  experiment  station. 
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The  potato  starch  industry,  E.  Wiggis  (Amer.  J(/r.  (viiddle  ed.),  54  {1S94),  Xo. 
4,  pp.  S9,  90,  fill.  1). 

Cause  of  and  means  for  the  prevention  of  foaming  in  sugar  manufacture.  H. 
C.  P.  Geerligs  (  ]\'cst  Java  Siujar  Sta.  f'oiiir.  lJ,pp.  1-9). 

The  use  of  sulphuric  acid  in  sugar  manufacture,  H,  C.  P.  Geerlig.s  (  ITest  Java 
Sugar  Sta.  Confr.  1?.,  pp.  15-?0). 

The  effect  of  lime  and  baryta  on  glucose,  and  their  use  in  practice,  H.  C.  P. 
Geerligs  (Jkqir.  from  Arch.  Java  Siiikeriud.,  1S93,  pp.  10). 

Palm  sugar,  H.  C.  P.  Geerligs  (Bepr.  from  Arch.  Java  Suikeriiid.,  1893,  pp.  18,  19). 

The  production  of  cane  sugar  from  sugar  cane,  H.  Winter  (  We^t  Java  Sugar 
Sta.  Contr.  1,  pp.  40-49). 

Clearing  of  glucose  containing  sap  by  the  use  of  neutral  or  basic  acetate  of 
lead,  H.  C.  P.  Geerligs  (  We><t  Jara  Sugar  Sta.  ('oiilr.  12,  pp.  9-15). 

The  separation  of  .sirups,  H.  C.  P.  Geerligs  (Repr.  from  Arch.  Java  Snikeriud., 
1893,  pp.  4-6), 
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Investigations  on  alcoholic  fermentation  {Abs.  in  Bot.  Ztg.,  52  (1894),  II,  No.  17, 
■pp.  157-168). 

Some  characteristics  of  California  -wines,  W.  H.  Krug  {Jour.  Amer.  Chem.  Soc, 
16  (1SG4),  Xo.  9,  pp.  597-617). 

The  conservation  of  -wine  in  its  bearing  on  the  public  health,  A.  Bizzarri 
(Florence:  Egisto  BruscoJi,  1S94). 

Extraction  of  Agave  ameiicana  fiber,  E.  Thukstox  (Dept.  Lund  Records  and 
Agr., Madras,  1894,  Bui.  30, pp.  295,  296). — Brief  notes  on  the  growtii  of  Ayave  ameri- 
caua  and  extraction  of  its  fiber. 

Tanning  qualities  of  canaigre,  D.  B.  Mason  ( U.  S.  Consular  Ept.  1894,  Aug.,  pp. 
642,  643). — A  brief  statement  of  the  uses  to  which  canaigre  is  especially  adapted. 

Extracting  perfume  from  flo-wers,  B.  G.  Hardy  (Agl.  Gaz.  N.  S.  W.,  5  (1894), 
No.  7,  PI).  475-478). — A  report  on  experiments  with  extracting  perfume  by  the 
enfleurage  and  maceration  methods,  with  notes  on  the  result  from  Bouvardia,  tube- 
roses, various  roses,  carnations,  phlox,  spikehead,  and  other  flowers. 
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The  reclamation  of  arid  land,  A.  A.  Johnso]^  (Wyoming  Sta.  Bui. 
18,  pp.  47-65). — The  fiiiidamental  principles  involved,  in  a  correct  solu- 
tion of  the  problem  of  reclaiming  the  arid  lands  are  stated,  present 
laud  laws  as  related  to  the  subject  are  criticised,  and  methods  pro- 
posed both  in  this  country  and  in  Australia  are  discussed. 

"(1)  It  seems  quite  clear  from  all  the  facts  under  consideration  that  if  the  Federal 
land  laws  are  to  remain  unchanged  and  the  United  States  is  to  remain  the  owner  of 
the  large  bodies  of  public  lauds  in  the  arid  region,  then  their  reclamation  must  be 
undertaken  liy  the  National  Government,  for  private  capital  will  not  enter  upon  this 
work  under  the  conditions  now  prevalent  and  imposed  by  the  x>resent  Federal  land 
laws. 

"(2)  While  the  United  States  retains  control  over  the  public  lands  in  the  arid 
region  it  is  impossible  for  the  States  to  adopt  the  communal  principle  of  Victoria,  or 
the  irrigation  district  system  of  California. 

"  (3)  It  therefore  follows  that  the  arid  region  of  the  West  must  remain  undeveloped 
and  uninhabited  unless  the  arid  lands  are  ceded  to  the  respective  States,  so  that  each 
State  may  work  out  its  own  destiny  under  wise  legislation." 

Corn  husker  and  fodder  cutter,  D.  O.  Nourse  (  Virginia  Sta.  Bui. 
33,  pp.  129-134,  Jigs.  3). — A  discussion  of  the  value  of  corn  stover,  with 
an  illustrated  description  of  a  corn  husker  and  fodder  cutter.  On  the 
station  farm  this  machine  pulled  and  husked  20  to  24  bu.  of  corn 
per  hour  while  cutting  or  shedding  the  fodder  from  the  same.  The 
appearance  of  the  corn  was  better  than  when  husked  by  hand. 

State  aid  to  road  building  in  New  Jersey,  E.  Burrough  ( U.  S. 
Dept.  Agr.,  Office  of  Road  Inquiry  Bui.  9,  p.  20). — This  is  a  paper  pre- 
pared at  the  request  of  E.  Stone,  special  agent  and  engineer  in  charge  of 
the  Office  of  Road  Inquiry,  to  which  is  api^ended  ''numerous  letters 
from  farmers  giving  their  experience  with  improved  and  unimproved 
roads."  New  Jersey  is  the  only  State  which  has  provided  for  State  aid 
to  road  building  in  the  different  counties.  The  salient  feature  of  the  law 
under  which  this  is  done  is  given  in  the  bulletin. 
9467— No.  4 7 
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"Under  this  act  the  property-owners  pay  one  tenth  and  the  State  one  third  of  the 
costs.  These  payments  are  virtiially  a  free  gift  to  the  county,  which  pays  the 
remainder  and  thereafter  must  keep  the  road  in  repair,  thus  compelling  the  citizens 
of  cities  and  towns  to  hear  the  same  hurden  that  is  imposed  upon  tlie  farmers.  It 
differs  from  the  Union  County  road  law  (county-honding  law)  in  this  respect:  The 
latter  compels  the  townshi])S  where  the  road  is  located  to  pay  one  third  the  cost  and 
then  to  be  taxed  in  common  besides,  thus  making  a  double  tax  upon  all  the  inhab- 
itants of  the  township.  The  State  aid  law  relieves  them  from  this  and  imposes  an 
assessment  only  on  those  whose  property  is  benefited,  without  relieving  them  from 
local  or  county  taxation;  or,  in  other  words,  they  are  taxed  in  all  respects  the  same 
as  other  citizens  of  the  township  are  taxed,  the  extra  assessment  being  a  free-will 
offering  for  the  benefits  received.  .    .    . 

"The  provisions  of  the  law  and  the  manner  iu  which  it  has  been  enforced  have 
proved  satisfactory  to  the  people  of  the  localities  where  the  improA^ements  are  located, 
and  to  others  who  have  witnessed  the  practical  benefits  arising  therefrom.  The 
rapidity  with  which  this  sentiment  has  increased  is  apparent  in  the  demands  from 
more  than  half  the  counties  in  the  State,  from  which  specifications  now  on  file  rep- 
resent enough  miles  of  roads  seeking  recognition  under  the  law  to  absorb  the  present 
annual  State  allowance  for  2  years  in  advance  of  the  present.  The  demand  still  con- 
tinues, and  will  continue  as  it  becomes  practically  demonstrated  that  all  parts  of  the 
State  are  accessible  to  the  operations  of  the  law." 

The  Harvey  water  motor,  A.  A.  .Johnson  (  Wyoming  Sfa.  Bui.  18,  pp.  66-72, 
figs.  G). — This  motor  is  essentially  a  combination  of  an  undershot  and  a  breast 
wheel  connected  with  a  pump  and  utilizing  the  power  of  the  fall  in  the  riflies  in  the 
Platte  River.  An  illustrated  description,  taken  largely  from  an  article  iu  Irrigation 
Age,  1894,  June,  is  given.  The  motor  is  believed  to  be  "a  cheap,  reliable,  and  effect- 
ive method  of  taking  water  out  of  large  streams  for  irrigation." 

Depth  and  capacity  of  drains,  I,  P.  Roberts  {Cult,  and  Country  Gent.,  1894, 
Oct.  11,  i).  735). 

Irrigation— ways  and  means,  I,  L.  R.  Taft  (Amer.  Card.,  15  (1894),  No.  23,  pp. 
397,  39S). — A  series  of  articles  on  the  main  features  of  irrigation  by  windmills,  etc. 

Subirrigation,  L.  R.  Taft  (Drainage  Jour.,  16  (1894),  No.  10, p. 272). — Information 
as  to  size  and  construction  of  reservoirs,  tile,  etc. 

Pump  irrigation  in  Kansas  (Bural  New  Yorker,  1894,  Sept.  8,  pp.  566,  567,  fig.  1). — 
Popular  accounts  of  successful  attempts  at  individual  irrigation,  using  pumps  and 
windmills;  also  editorial  comments. 

A  sugar-beet  harvester,  Pyro  (Abs.  in  Jour.  Assoc.  Anc.  £lev.  Gemhloux,  4  (1894), 
No.  11,  pp.  400-104,  figs.  2). 

Crushing  machines  for  potatoes,  II,  Ringlemann  (Jour.  Ayr.  Prat.,  58  (1894), 
No.  38,  pip-  422-425,  figs.  5). 

STATISTICS. 

Annual  Report  of  Arizona  Station,  1892  (  Univ.  of  Arizona  Rpt.  1892,  pp.  35-37, 
42-48,  51-54, 56,  64-66,  73-76). — Short  reports  by  the  director  and  heads  of  the  various 
departments  of  the  station,  the  treasurer's  report  for  the  fiscal  year  ending  June  30, 
1892,  inventory  of  station  property,  and  text  of  the  Hatch  Act. 

Report  of  treasurer  of  Arizona  Station  (Bpt.  Bd.  Regents,  Univ.  of  Arizona,  1894, 
pp.  11). — This  is  for  the  fiscal  year  ending  June  30,  1893. 

AnnualReport  of  Colorado  Station  (Colorado  Sta.  Bpt.  1893,  pp.  ^;?).— This  report 
consists  of  a  review  of  the  work  of  the  several  departments  and  substations,  together 
with  the  treasurer's  report  for  the  fiscal  year  ending  June  30,  1893. 

AnnualReport  of  Kansas  Station  (Kansas  Sta.  Bpt.  1893,  pp.22). — This  includes 
a  financial  report  for  the  year  ending  June  30,  1893,  an  outline  of  the  bulletins  pub- 
lished during  the  year,  a  list  of  previous  publications,  brief  remarks  on  the  work  of 
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the  (lepartmeuts  of  the  station,  meteorological  summary  (see  p.  281),  aud  an  index  to 
the  bulletins  of  the  year. 

Reports  of  director  and  of  treasurer  of  Kentucky  Station,  1891,  1892,  and 
1893  (Kentncky  Sfa.  Epts.  1891,  2)j}.  G-S;  1S92,  pp.  OS;  and  1S9J,  pp.  i-5).— Financial 
statements  for  the  fiscal  years  ending  June  30, 1891, 1892,  and  1893,  respectively,  and 
brief  general  remarks  by  the  director. 

Reports  of  director  and  of  treasurer  of  Massachusetts  State  Station  (Massa- 
cluisehs  State  Sta.  Bpt.  1S03,  pp.  7-10,  396). — A  brief  review  of  the  work  of  the  year, 
and  a  financial  statement  for  the  year  ending  December  20,  1893. 

Annual  Report  of  Nevada  Station  {Nevada  Sta.  Bpt.  189-1,  pp.  34). — This  includes 
brief  reports  by  the  director  and  the  heads  of  the  several  departments  of  the  station, 
together  with  the  treasurer's  report  for  the  fiscal  year  ending  June  30,  1893. 

Annual  Report  of  New  Mexico  Station  {New  Mexico  Sta.  Bpt.  1803- 93,  pp.  17). — 
This  includes  a  brief  review  of  the  work  of  the  year,  and  the  treasurer's  report  for 
the  fiscal  year  ending  June  30,  1893. 

Report  of  treasurer  of  South  Carolina  Station  {Clemson  Agricultural  College  Bpt. 
1893,  p.  iO).— This  is  for  the  fiscal  year  ending  June  30,  1893. 

Report  of  the  statistician  ( Z7.  S.  Dept.  Agr.,  Division  of  Statistics  Bpt.  117,  n.  ser., 
pp.  395-444). — Crop  report  for  July,  production  of  fruit  by  States,  notes  on  the  wool 
clip  of  the  present  year,  the  crops  of  Ontario  and  Manitoba  and  of  European  coun- 
tries, the  wheat  crop  of  India  for  1894,  and  transportation  rates. 

Report  of  the  statistician  (  U.  S.  Dept.  Agr.,  Division  of  Statistics  Bpt.  118,  n.  ser., 
pp.  445-53G.) — Crop  report  for  August,  notes  on  foreign  agriculture,  the  produc- 
tion and  consumption  of  rice  in  the  United  States,  commerce  between  the  United 
States  aud  Mexico  for  the  years  1873,  1878,  1883,  1888,  and  1893,  aud  transportation 
rates.  Special  attention  is  called  to  the  use  of  improved  machinery  in  rice  culture 
in  Louisiana,  by  which  the  cost  of  production  is  largely  reduced. 

Report  of  experimental  gardens  for  1892-93,  J.  D.  Kobus  {East  Java  Expt. 
Sta.  Contr.  3,  n.  ser.,  pp.  27). 

Eighth  annual  report  East  Java  Experiment  Station  for  year  ending  April 
13,  1894  {East  Java  Expt.  Sta.  Contr.  9,  n.  ser.,  pp.  25). 

The  agriculture  of  Chile,  F.  Negeii  {Fiihling's  landw.  Ztg.,  43  {1894),  No.  17,  pp, 
542-545). — A  popular  article  on  crops,  plant  diseases,  and  weeds. 

Vegetable  resources  of  India  {Kew  Misc.  Bui.  93,  pp.  315-328). — A  report  on 
food,  crops,  oil  seeds,  fibers,  dyeing  and  tanning  material,  drugs,  and  miscellaneous 
products. 

Agricultural  statistics  of  Costa  Rica  for  1893,  E.  VillavicenciO  {An.  Estad. 
Bepuh.  Costa  Bica,  1893). 


NOTES, 


Arizona  Station. — R.  H.  Forbes  has  been  appointed  chemist  in  the  university 
and  station  and  began  his  duties  September  1. 

Connecticut  State  Station. — The  station  is  putting  up  a  small  forcing  house 
for  studying  the  uses  of  commercial  fertilizers  in  winter  forcing  of  vegetables. 

Kentucky  Station. — New  vegetable  forcing  and  propagating  houses  have  been 
erected  during  the  fall  for  the  horticultural  department  of  the  station.  They  con- 
sisttof  two  even-span  houses,  each  20  by  50  feet,  one  for  tomatoes,  cucumbers,  etc., 
the  other  for  plants  requiring  a  cooler  temperature;  a  25  by  10  lean-to  for  propagat- 
ing purjioses  connecting  the  two  first  mentioned;  and  a  frame  building  communi- 
cating with  ail  the  others,  which  contains  office  and  seed  room,  jiotting  room,  tool 
room,  and  a  sleejiing  room  for  gardener.  The  latest  and  most  approved  methods  of 
construction  have  been  followed.  The  houses  are  heated  by  the  hot-water  system, 
and  benches  arranged  for  subirrigation.  These  additions  give  a  much-needed  and 
excellent  equipment  for  experimental  work  along  the  lines  of  vegetable  forcing  and 
propagating. 

Michigan  Station. — C.  D.  Smith,  professor  of  agriculture,  has  been  made  also 
director  of  the  station. 

New  Mexico  Station. — The  following  changes  in  the  station  staff  have  been 
made:  S.  P.  McCrca  sncceeds  H.  Hadley  as  director;  F.  O.  Kihlberg  and  H.  H. 
Griffin  have  been  appointed  superintendents  of  the  substations  at  Las  Vegas  and 
Aztec,  respectively ;  and  F.  Garcia  succeeds  the  latter  as  assistant  agriculturist  and 
horticulturist  at  the  station. 

Oregon  Station. — G.  W.  Shaw,  for  the  past  four  years  professor  of  chemistry  in 
the  college,  and  from  1890  to  1892  chemist  of  the  station,  has  again  been  elected  to 
the  latter  position.     J.  Fulton  has  been  appointed  assistant  chemist. 

Pennsylvania  Station. — H.  Hayward,  b.  s.,  graduate  of  the  course  in  agricul- 
ture at  Cornell  University  in  the  class  of  1894,  has  been  appointed  instructor  in 
dairying  in  the  college  and  assistant  agriculturist  of  the  station,  vice  W.  H.  Cald- 
well, resigned. 

Personal  mention. — Nathaniel  Pringsheim,   since   1857   editor  of  Jahrbuch  fiir 
wisaenschaftliche  Botanik,  died  September  6,  in  his  seventy-first  year. 
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There  bas  been  of  late  considerable  controversy  among  feeders  in  this 
country  and  in  Europe  as  to  the  reliability  of  the  feeding-  standards 
proposed  by  Frof.  Emil  Wolff.  In  Europe  it  has  been  contended  that 
as  a  rule  they  are  too  low  in  protein  and  lower  than  the  results  obtained 
in  practice  justify.  In  this  country  they  have  been  frequently  criticized 
as  being  too  high  in  protein,  and  the  data  collected  indicate  that  they 
call  for  rather  more  protein  than  farmers  and  successful  feeders  are  in 
the  habit  of  feeding.  It  may  be  that  the  conditions  of  this  country 
favor  the  feeding  of  a  wider  ration,  giving  more  carbohydrates  and  fat,  as 
these  materials  are  relatively  cheap  and  easily  obtained.  Wolft"'s  stand- 
ards were  suggested  twenty- five  or  more  years  ago,  when  there  were 
fewer  data  at  command  than  now.  They  may  need  revising  and  modi- 
fying to  suit  our  conditions,  and  this  presents  a  useful  field  of  work  for 
the  experiment  stations.  It  would  seem,  indeed,  that  the  record  of  the 
feeding  experiments  already  made  by  tlie  stations  sliould  furnish  much 
information  upon  this  point.  There  is,  however,  a  lack  of  systematic 
work  along  this  line,  and  the  results  are  frequently  not  (comparable. 
The  amount  of  reliable  data  on  which  to  base  a  series  of  American  feed- 
ing standards  is  comparatively  small.  In  many  cases  the  plan  of  the 
experiment  either  does  not  admit  of  inferences  on  this  point,  or  the 
amounts  of  digestible  nutrients  are  not  calculated,  and  could  not  be  cal- 
culated with  accuracy  from  the  data  reported.  Too  often  the  experi- 
ments are  merely  a  superflcial  comparison  of  this  feeding  stuff'  with  that 
without  a  consideration  of  the  actual  amounts  of  digestible  nutrients 
fed  in  each  case.  In  such  cases  the  results  remain  simply  a  comparison 
of  the  feeding  stuffs  in  (juestion,  without  furnishing  any  real  contribu- 
tion to  the  science  of  feeding.  The  opportunity  is  lost  of  combining 
the  scientific  with  the  purely  practical.  The  intelligent  farmer  is  given 
little  which  he  could  not  have  found  out,  perhaps  equally  well,  for  him- 
self, instead  of  being  given  the  result  of  scientific  research  along  with 
the  practical  outcome  of  the  experiment.  It  is  a  mistake  to  assume 
that  in  order  to  get  results  of  practical  value  to  the  farmer  the  feeding 
methods  of  the  farmer  must  be  imitated. 

Recently  an  experiment  with  cows  was  reported  in  which,  using  a 
constant  basal  ration,  the  effect  of  various  coarse  materials  on  the  milk 
was  studied.  The  nutritive  ration  of  the  basal  ration  was  about  1 : 9.87 
and  was  not  materially  improved  by  the  feeding  stuffs  added  in  differ- 
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eiit  periods.  The  author  admits  that  the  rations  are  wide  but  defends 
this  on  the  ground  that  "  so  are  those  of  most  .  .  .  farmers  who 
feed  what  they  grow.  We  must  feed  as  other  farmers  feed,  or  as  they 
can  couveniently  feed,  otherwise  we  suggest  nothing  to  them."  There 
could  not  well  he  a  greater  fallacy  or  one  more  detrimental  to  the 
greatest  usefulness  of  the  experiment  stations.  A  science  can  not 
be  developed  by  following  common  j)ractice.  The  exi)eriments  made 
sliould  embody  in  i)laii  the  best  scientific  knowledge  of  the  time.  An 
experiment  may  have  a  practical  ai)i)lication  without  being  (tarried  out 
along  practical  lines,  and  if  the  conclusions  arrived  at  have  been 
obtained  in  a  thorough  scientific  manner  there  is  added  safety  in  recom- 
mending them  in  practice.  Is  the  effect  on  the  milk  of  the  coarse  fod- 
ders tested  more  apparent  or  conclusive  when  they  are  fed  ia  such 
out-of-balance rations'?  On  the  contrary,  it  is  probably  less  so.  Instead 
of  i)erpetuating  and  encouraging  a  bad  practice  by  recognizing  and 
following  it  the  station  should  try  to  improve  it  by  example  and 
teachings. 

Recently  two  stations  have  studied  the  rations  fed  to  cows  by  prac- 
tical dairymen.  The  methods  of  work  followed  have  been  quite  differ- 
ent, as  has  also  the  application  of  the  results. 

In  the  first  case  the  attempt  was  made  to  tabulate  the  practice  of 
diiirymen  in  diflerent  parts  of  the  country  with  a  view  to  fixing  a  feed- 
ing standard  for  dairy  cows.  The  data  as  to  the  amounts  and  kinds  of 
food  fed  were  solicited  by  a  circular  letter,  and  from  the  returns  the 
amounts  of  digestible  nutrients  were  calculated  from  average  figures 
for  composition  and  digestibility.  In  this  way  128  rations  were  col- 
lected from  24  States  and  Canada,  and  these  are  averaged,  giving  what 
is  termed  the  "American  standard  ration  for  dairy  cow^s."  This  "  stand- 
ard" is  recommended  to  American  dairymen  as  being  "the  result  of 
American  feeding  experience;"  and  the  author  is  confident  "that  in 
the  large  majority  of  cases  its  adoption  will  give  satisfactory  results, 
and  that  it  is  preferable  to  the  German  standard  ration  so  long  placed 
before  our  stock  feeders  as  the  ideal  one.  " 

The  average  ration  arrived  at  in  the  above  manner  lepresents  merely 
the  average  practice  of  the  correspondents  filling  out  the  blanks,  noth- 
ing more.  It  does  not  represent  the  average  practice  in  the  United 
States  even,  for  far  more  data  would  be  needed  than  has  yet  been  col- 
lected to  calculate  the  average  practice  of  successful  dairymen  in  tins 
country  with  anything  like  certainty.  Even  then  the  result  would  be 
only  an  arercu/c,  not  a  standard,  A  feeding  standard  is  an  expression 
of  the  amount  and  proportion  of  the  several  nutrients  best  adapted  to 
the  purpose  for  which  the  animal  is  kept,  as  determined  by  continued 
and  systematic  feeding  experiments  conducted  on  scientific  principles. 
Its  value  depends  upon  the  extent  and  accuracy  of  the  observations 
on  which  it  is  based.  A  feeding  standard  can  not  be  established  by  a 
study  of  feeding  practice,     hv  the  first  place  there  are  serious  ditticul- 
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ties  in  the  way  of  obtaining-  reliable  returns  through  correspondence. 
The  (lata  thus  collected  are  to  a  large  extent  rough  approximations, 
often  given  with  more  or  less  indiflerence  as  to  exact  accuracy.  In  the 
case  cited  above  it  is  stated  that  considerable  difUculty  was  encoun- 
tered in  getting  correspondents  to  make  full  returns,  and  often  three 
letters  had  to  be  sent  before  the  necessary  data  could  be  secured.  In 
the  second  place,  it  is  by  uo  means  certain  that  the  practice  of  these 
correspondents,  even  if  representative,  is  the  best.  It  may  be  the  best 
financially  for  the  individual  cases,  but  even  that  can  hardly  be  assumed 
to  be  true.  The  individuals  are  governed  very  largely  by  the  feeding 
stuffs  at  their  Command  and  the  market  ])rices,  rather  than  by  any 
scientific  consideration.  ,  If  their  practice  were  sutficiently  perfect  the 
necessity  for  experiments  in  feeding  would  be  at  an  end.  liut  there  are 
good  reasons  for  believing  it  is  not,  especially  when  the  collection  of 
data  from  different  parts  of  the  countr}-  shows  that  the  daily  ration  of 
protein,  for  instance,  ranges  all  the  way  from  l.o()  to  3,20  lbs.  per  cow. 
The  cow  does  not  demand  more  protein  in  Utah  than  in  Illinois.  Both 
amounts  may  be  profitable,  but  both  can  not  represent  the  amount  best 
adapted  for  cows  throughout  the  country — the  amount  which  the  aver- 
age cow  requires  to  give  the  best  result  from  her  food.  Surely  there 
can  be  no  safety  in  such  averages.  It  is  a  mere  accident  if  the  result 
is  not  misleading.     It  is  certainly  working  in  the  wrong  direction. 

In  the  case  of  the  other  station  referred  to,  a  representative  of  the 
station  was  sent  to  each  farm  where  observations  were  made  and 
remained  there  5  to  12  days,  weighing  the  feed  given  each  cow  and  taking 
samples  for  analysis,  weighing  and  testing  the  milk,  and  making  a 
record  of  the  breed,  weight,  and  stage  of  the  milking  period  of  each 
cow.  Any  portions  of  the  food  left  uneaten  were  weighed  and  allow- 
ance made  for  them.  The  feeding  stuffs  were  all  analyzed  at  the  station, 
and  the  rations  calculated.  Suggestions  were  then  made  to  the  farmers 
for  improving  their  rations,  which  usually  resulted  in  cheapening  them. 
Several  of  the  farmers  have  adopted  these  changes  with  marked  advant- 
age. Twenty-two  such  studies  were  made  during  two  seasons.  In 
conclusion,  a  tentative  lation  is  suggested  which,  however,  is  con- 
siderably lower  in  fat  and  carbohydrates  than  the  average  of  the 
rations  studied,  although  it  is  believed  the  latter  represent  methods  of 
feeding  above  the  average  for  the  State. 

It  is  stated  that  this  is  only  a  beginning  of  cooperation  of  the  station 
directly  with  dairymen  in  the  study  of  the  methods  of  feeding  their 
cows  and  the  ways  by  which  improvements  may  be  made.  There 
seems  reason  for  hoping  that  studies  of  this  kind  may  prove  as  valu- 
able an  educational  feature  as  the  cooperative  fertilizer  experiments. 

The  collection  of  statistics  on  the  practice  of  feeding  may  be  sug- 
gestive and  useful  in  its  .way.  but  the  eiTor  should  not  be  made  of 
supposing  that  a  standard  can  be  worked  out  in  this  manner.  Thor- 
ough systematic  feeding  experiments  by  scientific  experts  alone  can 
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furnisli  tlie  proper  basis  for  American  feedinji'  standards.  The  experi- 
ments should  be  made  in  different  parts  of  the  country  and  continued 
Ihrongh  a  number  of  years.  They  sliouhl  be  planned  on  a  system 
which  will  make  the  results  properly  comparable,  and  the  records 
should  be  accurately  kept.  Summaries  of  data  obtained  in  this  v^ay, 
and  of  the  available  data  which  we  have  now,  would  be  fairly  entitled 
to  be  called  feeding-  standards.  These  standards  would  have  a  real 
value  because  they  would  be  founded  on  scientific  work  and  deduc- 
tions. The  closeness  with  which  they  would  be  followed  by  farmers  in 
different  parts  of  the  couutry  would,  of  course,  depend  on  a  number 
of  variable  conditions,  as  must  be  the  case  with  any  standard.  With 
the  further  accumulation  of  feeding  experiments,  the  sttmdards  would 
l)robably  have  to  be  somewhat  modified  and  perfected. 

Wolff  has  at  least  given  us  something  to  work  u])on.  We  should 
ju'ofit  by  his  mistakes,  but  we  should  not  abandon  the  attempt  to 
perfect  the  science  of  feeding. 


NITRIFICATION  IN  ARABLE  SOIL 

p.  V.  Deheraix. 


THE  EFFICACY   OF   NITRATES. 

In  1850  Boussingfanlt  aud  Georges  Ville-  almost  at  the  vsame  time 
clearly  observed  the  marked  effect  which  nitrates  exert  on  the  develop- 
ment of  plants.'  The  experiments  of  Boussingault  were  particularly 
convincing.  Ue  prepared  a  sterile  soil  of  sand  and  gravel,  to  which  he 
added  the  mineral  substances  necessary  to  plant  growth  and  planted 
suntlower  seeds  in  it.  In  case  of  those  receiving  mineral  fertilizers 
alone  the  young  plants  after  drying  weighed  only  0.507  gm.  They 
attained  a  weight  of  0,88  gm.  when  the  sand  on  which  they  grew 
received  0.02  gm.  of  nitrate,  1.24  gm.  when  0.04  gm,  nitrate  was 
applied,  and  3.39  gm.  when  the  amount  of  nitrate  was  increased  to 
O.IG  gm. 

More  recently  Hellriegel  has  continued  experiments  in  this  line  on 
barley.  The  yield  of  dry  matter  varied  from  0.415  to  0.508  gm.  when 
the  sand  in  which  the  barley  was  planted  received  no  nitrate  of  lime. 
It  increased  as  the  quantity  of  nitrate  of  lime  applied  increased,  reach- 
ing 10.805  gm.  when  0.65G  gm.  of  nitrate  was  applied,  16.388  gm.  with 
0.984  gm.,  and  finally  29.343  gm.  with  1.9<>8  gm.  of  nitrate. 

It  IS  hardly  necessary  to  i)oint  out  that  Europe  imports  annually 
500,000  tons'^  of  nitrate  of  soda,  which  is  brought  from  the  deposits 
along  the  coast  of  the  Pacific  in  Peru,  Bolivia,  and  Chile.  Evidently 
this  industry  would  not  assume  such  large  proportions  if  the  great  value 
of  nitrate  in  agriculture  was  not  appreciated. 

In  France  at  the  i)resent  time  the  growers  of  beets  always  supple- 
ment* the  regular  application  of  20  to  40  tons  of  barnyard  manure  per 
hectare  with  150  to  200  kg.  of  nitrate  of  soda. 

It  is  not  without  surprise  that  we  note  the  necessity  for  tliis  constant 
applicatiim  of  nitrogenous  fertilizers;  for,  as  Liebig  i>ointed  out  more 
than  50  years  ago,  ordinary  soils  contain  considerable  amounts  of 
nitrogen,  not  infrequently  1  to  2  parts  per  thousand.  If  we  assume 
that  the  roots  of  our  ordinary  plants  go  down  only  to  a  depth  of  35 


'  In  the  seventeenth  century  certain  observations  had  been  made  on  this  subject. 
Dy.ijlie  had  observed  that  saltpeter  exerted  marked  iuHuence  on  the  <,nn\vth  of  liemp. 
Also  in  1851  the  Prince  de  Sahn  Horstmar  observed  that  nitrates  favored  thegrowtli 
of  oats. 

^The  metric  ton  used  here  and  elsewhere  in  this  article  is  equal  to  2,204.6  lbs. 
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cui.,  iiiid  tliey  frequently  exceed  this  depth,  it  is  estimated  tliat  the  soil 
of  1  hectare  (within  the  reach  of  the  roots  of  plants)  weighs  about  4,000 
tons  and  contains  4,000  to  8,000  kg.  of  combined  nitrogen.  When  we 
remember  that  good  cro])S  of  beets  or  of  gram  require  only  from  100  to 
120  kg.  of  nitrogen,  it  is  a  matter  of  surprise  that  these  crops  will  not 
thrive  unless  there  is  annually  added  to  this  enormous  stock  of  com- 
bined nitrogen  150  to  1*00  kg.  of  nitrate  of  soda  containing  from  22  to 
30  kg.  of  nitrogen. 

It  is  clear  that  tlie  nitrogen  is  held  in  the  soil  in  stable  (Combinations 
which  resist  the  action  of  air  and  water  and  do  not  furnish  sutticient 
food  to  plants  at  certain  stages  of  growth  when  they  most  need  it. 
Furthermore,  the  conditions  of  culture  are  very  different  from  those 
which  obtain  in  connection  with  spontaneous  vegetation.  The  flora  of 
a  meadow,  for  instance,  is  composed  of  different  species  wliich  arrive  at 
maturity  at  successive  periods.  It  is  entirely  different,  however,  in  ordi- 
nary field  culture.  lu  the  latter  there  is  grown  on  the  soil  a  large  num- 
ber of  plants  of  the  same  species  seeded  at  the  same  time  and  passing 
through  different  i)hases  of  growth  together  and  all  having  the  same 
needs  at  the  same  time.  The  transformation  of  the  organic  nitro- 
genous material  of  the  soil  is  not  sufficiently  rapid  or  is  not  sufficiently 
complete  in  time  to  supply  their  needs,  and  hence  the  use  of  nitro- 
genous fertilizers  is  rendered  necessary.  This  is  more  particularly 
necessary  because  we  do  not  know  how  to  hasten  the  transformation 
of  the  nitrogen  of  humus  during  spring  and  early  summer  into  those 
forms  which  are  assimilated  and  utilized  by  plants. 

Under  what  influences  are  these  transformations  brought  about?  To 
what  agencies  are  they  due?  Is  it  possible  by  means  of  these  agencies 
to  utilize  the  enormous  reserves  of  combined  nitrogen  which  humus 
soils  contain?  These  are  the  questions  which  it  is  proposed  to  discuss 
in  this  article. 

ASSIMILATKIN  OF  A:\rMONIA — TRANSFORMATION  OP  THE  NITROGEN  OF 
IIUMI'S   INTO   AMMONIA. 

According  to  the  work  of  Boussingault  and  Ville  it  would  appear 
that  nitrogen  is  not  assimilated  in  the  form  of  ammonia.  The  numerous 
experiments  of  Schattenmann  in  Alsace,  of  Kuhlmann  in  the  Dej)art- 
ment  of  Nord,  and  of  Lawes  and  Gilbert  at  Rotharasted,  England,  have 
demonstrated  the  effectiveness  of  ammonia  salts  as  fertilizers,  liecent 
observations  have  rendered  untenable  the  opinion,  based  on  the  ready 
assimilability  of  nitrates  and  the  rapid  nitrification  of  ammonia  in  the 
soil,  and  luild  until  within  a  few  years  by  certain  agriculturists,  that 
plants  utilize  ammonia  only  after  its  oxidation  and  transformation  to 
nitrates.  Miintz,  of  the  Agricultural  Institute  of  Pans,  has  demon- 
strated the  falsity  of  this  view.  He  grew  plants  in  a  soil  deprived  of 
nitrates  by  prolonged"  leaching  and  freed  from  nitrifying,  ferments  by 
the  action  of  heat.     He  also  took  special  precautions  to  prevent  the 
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iiitroduetioii  of  these  feriiieiits  (luring'  tlie  course  of  the  exi)eriineiit. 
The  phiuts  were  inclosed  in  glass  vessels,  and  the  air  supplied  to  them 
was  conducted  through  glycerin  in  order  to  remove  all  dust  which 
might  carry  in  the  nitrifying  germs.  Under  these  conditions  corn, 
beans,  barley,  horse  beans,  and  hemp  attained  a  normal  development 
iu  a  soil  in  which  no  nitrates  were  present,  and  their  growth  can  only  be 
attributed  to  the  influence  of  the  ammonia  salts  used  as  a  fertilizer. 

Breal,  of  the  Laboratory  of  Vegetable  Physiology  of  the  Museum  of 
Paris,  has  recently  reported  a  very  simple  method  of  demonstrating 
the  assimilation  of  ammonia  salts.  He  took  from  a  meadow  a  tuft  of 
Poa  <(nnua,  washed  the  roots  carefully,  and  placed  it  in  water  iu  a  tlask 
of  dark  glass  or  one  which  was  wrapped  with  iiaper  in  order  to  pre- 
vent the  growth  of  alg;e.  After  a  few  days  the  grass  developed 
new  white  roots,  which  were  covered  with  abundant  root  hairs.  The 
old  roots  were  cut  oft  and  sufficient  mineral  matter  for  the  development 
of  the  roots  was  introduced  into  the  water  in  the  flask  along  Avitli  a 
certain  amount  of  ammonia  salt.  At  the  beginning  the  solution  gave  a 
strong  reaction  with  Nessler's  reagent,  but  after  24  hours  this  reagent 
did  not  indicate  the  presence  of  ammonia.'  In  this  case  the  plant 
thrived  in  a  solution  containing  1  part  in  10,000  of  sulphate  of  ammonia. 

In  view  of  the  fact  that  ammonia  introduced  into  the  soil  is  readily 
transformed  into  nitrates,  it  maybe  maintained  that  these  experiments 
are  only  of  physiological  interest,  and  that  since  ammonia  resulting 
from  the  decomposition  of  nitrogenous  organic  nuitterof  the  soil  passes 
rapidly  to  the  state  of  nitrates,  the  question  of  principal  importance  is 
to  know  how  the  ammonia  is  produced.  Tlie  subject  of  the  assimila- 
tion of  ammonia  com})Ouiids  assumes  greater  importance,  however, 
w^hen  we  remember  that  nitrates  are  found  in  the  soil  of  neither  mead- 
ows nor  forests,  and  that  undoubtedly  plants  which  grow  on  these 
soils  derive  their  nitrogen  from  ammonia. 

Certain  of  the  decomposition  products  of  the  nitrogenous  substances 
of  the  soil  appear  to  have  a  composition  analogous  to  that  of  the 
amids.  Their  decomposition  under  the  influence  of  chemical  forces  at 
100°  (J.  and  above  is  limited  by  the  presence  of  ammonia  salts,  as 
determined  by  the  laws  of  dissociation.^  In  the  soil  at  ordinary  tem- 
peratures nitrogenous  materials  are  transformed  by  fermentation. 

For  the  investigation  of  this  subject  Miint/  and  Condon  prepared  2 
lots  of  the  same  soil  as  nearly  alike  as  possible.  One  was  allowed  to 
remain  at  ordinary  temperatures,  the  other  was  heated  to  120°  C.  for 
several  hours  to  sterilize  it.  The  2  samples  were  exposed  to  the  air 
under  like  conditions,  after  having  the  ammonia  in  them  determined. 
After  42  hours  the  lot  which  had  not  been  heated  had  formed  IS.I  parts 
jier  1,000  of  ammonia;  after  lOo  hours  the  quantity  had  increased  to  50,4 
parts;  while  during  the  same  period  the  amount  of  ammonia  remained 

'  Anu.  AgTon.,  19,  ]>.  279.  -A.  Hebert.  Ann.  A,i>roii.,  15,  p.  35,">, 
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stationary  in  the  lot  of  soil  wbicli  bad  been  sterilized.'  It  should  b© 
observed  here  that  the  ferments  which  briu^  about  the  transformation 
of  nitrogenous  matter  into  ammonia  are  very  resistant,  and  that  if  they 
are  subjected  to  10(P  for  only  a  short  time  they  are  not  completely 
destroyed.  It  is  necessary  to  subject  them  to  a  temperature  of  120'^  tor 
several  hours  in  order  to  completely  check  their  activity. 

Miintz  and  Condon  bave  isolated  and  cultivated  several  of  the  micro- 
organisms of  the  soil  and  have  found  that  almost  all  of  tliem  possess 
the  property  of  forming-  ammonia.  The  organisms  which  bring  about 
this  transformation  are  very  numerous  and  belong  to  widely  separated 
species,  being  found  not  only  among  the  molds  but  also  among  the 
bacilli  and  micrococci.  Ammoniacal  fermentation  is  not  due,  therefore, 
to  a  particular  species,  but  is  a  function  possessed  in  common  by  a  large 
number  of  species.  A  young  Belgian  agriculturist,  E.  Marclial,  has 
suggested  that  in  arable  soils  the  action  of  bacteria  is  predominant, 
while  in  liumus  soils  of  an  acid  reaction,  such  as  those  of  meadows,  the 
formation  of  ammonia  is  due  in  large  part  to  the  molds.^ 

In  very  moist  soils  highly  charged  with  humus,  where  the  air  circu- 
lates with  diflicultyj  ammonia  predominates  and  serves  as  plant  food, 
but  in  well  cultivated  soils  thoroughly  aerated  the  transformation  to 
nitric  nitrogen  is  very  rapid  and  complete.  The  different  phases  of  this 
transformation  will  be  discussed  in  the  following  pages. 

FORMATION    OF   NITRATES   IN   THE   SOIL — DISCOVERY    t)F' THE   NITRIC 

ferment: 

It  was  held  for  a  long  time  that  nitrification  of  ammonia  was  due 
simply  to  chenucal  action.  A  celebrated  experiment  by  the  well-known 
chemist  Kuhlmann  served  to  confirm  this  erroneous  view.  He  observed 
that  when  a  current  of  air  charged  with  ammonia  was  conducted  over 
sijongy  platinum,  or  better,  platinum  black,  gently  heated,  the  ammonia 
was  burned,  its  hydrogen  lorming  water  and  its  nitrogen  nitrous 
vapors. 

This  experiment  led.to  extravagant  generalizations.  It  was  held  that 
when  saltpeter  appeared  on  the  walls  of  stables  or  sheepfolds,  or  in 
the  soil  of  a  cave,  it  \\  as  due  to  ammonia  which  had  been  burned  by 
oxygen  under  the  influence  of  a  porous  body  acting  in  the  same  man- 
ner as  the  platinum  black.  The  porous  body  to  which  was  attributed 
the  property  of  favoring  the  combustion  was  supposed  to  be  the 
rough  walls  or  the  soil.  This  view  was  held  until  1862,  when  Pasteur 
observed  that  almost  all  slow  combustions  are  brought  about  by  micro- 
organisms. Alcohol,  for  example,  is  not  transformed  by  oxidation  into 
acetic  acid  m  the  process  of  vinegar-making  until  the  surface  of  the 
liquid  to  be  acetified  is  covered  by  a  thin  veil  of  the  white  mold  (Myco- 
(lerma  aceti).     Should  not  the  oxidation  of  ammonia  and  its  trausfoima- 

'  Anu.  Agrou.,  19,  p.  209.  =Anu.  Agrou.,  19,  p.  506, 
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tion  into  nitric  acid  be  also  attributed  to  tlie  action  of  a  ferment? 
Pasteur  urged  the  proi)riety  of  studying  nitrification  at  tliis  time. 

This  was  done  by  Boussingault  in  1873,'  In  order  to  investigate  the 
tlieory  of  Kulibimnn  that  all  that  was  necessary  for  the  oxidation  of 
ammonia  was  the  presence  of  air  and  a  porous  body,  Boussingault 
introduced  into  various  porous  materials,  such  as  sand,  chalk,  and  soil, 
readily  nitritiable  nitrogenous  substances,  kept  the  mixture  moist  and 
well  ai'rated  in  order  to  favor  nitritication,  and  after  a  certain  time  deter- 
mined the  nitrates  formed.  In  the  sand  and  the  chalk  the  nitrogenous 
materials  did  not  undergo  any  transformation.  In  the  soil,  on  the  con- 
trary, metamorphosis  was  rapid;  /.  c,  nitrates  did  not  appear  in  the  first 
two  porous  substances,  but  were  abundant  in  the  last.  What,  therefore, 
did  the  soil  contain  which  was  lacking  in  the  sand  or  the  chalk  ?  Bous- 
singault did  not  attempt  to  lind  out.  He  was  familiar,  however,  witli 
the  opinions  of  Pasteur,  for  he  discussed  the  influence  on  the  oxidation 
of  ammonia  of  microorganisms,  which  he  styled  "■'  the  fungi  of  Pasteur." 

It  was  not  until  3  years  later  that  the  cause  of  this  special  action  of 
the  soil  was  discovered  by  Schlcising  and  Miintz  in  the  course  of  experi- 
ments relating  to  the  purification  of  sewage  water  by  tiltration  through 
soil.  In  these  experiments  large  cylinders,  2  meters  high,  filled  with 
soil,  received  the  sewage  under  treatment.  When  the  water  filtered 
slowly  through  the  soil  it  was  found  that  not  only  the  solid  materials 
which  were  in  suspension  were  removed,  but  also  that  the  dissolved 
substances  were  greatly  modified.  Although  the  original  solution  con- 
tained ammonia  salts  derived  from  the  fermentation  of  the  sewage,  the 
Altered  water  contained  no  ammonia,  but  was  charged  with  nitrates. 
This  observation  simply  confirmed  those  of  Boussingault  on  the  influ- 
ence of  soil  on  nitrification,  and  would  hardly  be  worth  describing  if  it 
had  not  been  the  first  step  toward  the  important  discovery  which  has 
made  the  names  of  Schlosiug  and  Miintz  illustrious. 

Some  time  before  this  Miintz  had  made  the  observation  that  chlo- 
roform acts  on  all  animal  organisms,  and  especially  that  it  benumbs 
and  paralyzes  the  activity  of  ferments.  Profiting  by  this  interesting 
observation  Schliising  and  :\liintz  introduced  into  a  cylinder  used  for 
filtering  sewage  water  a  certain  amount  of  chloroform,  and  afterwards 
examined  day  by  day  the  water  which  filtered  through  the  soil.  This 
water  was  limpid  from  the  first,  but  very  soon  the  nitrates  diminished 
and  finally  disappeared,  /.  f.,  the  chloroform  completely  checked  nitri- 
fication. Since  chloroform  acts  only  on  living  beings,  it  is  evident 
that  if  the  chloroforming  of  the  soil  caused  it  to  lose  its  nitrifying 
properties  nitrification  must  have  been  due,  as  Pasteur  maintained,  to 
a  true  fermentation.  It  is  possible  to  confirm  this  conclusion  by  other 
tests.  The  microorganisms  are  destroyed  by  temperatures  of  100  to 
120°  C.  In  other  words,  a  soil  loses  its  nitrifying  properties  when  it 
is  sterilized  or  has  all  living  organisms  in  it  destroyed.     If,  however, 


'  Ann.  Chim.  Phys.,  29,  ser,  4,  p.  186. 
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a  soil  sterilized  at  1-0°  is  iuociilated  with  a  soil  which  has  not  beeu 
heated,  the  nitrifying  organisms  renew  their  activity  and  nitrates 
reappear. 

When  we  remember  that  the  nitrogenous  matter  of  the  soil  is  inert, 
and  that  generally  it  exercises  no  i)erceptible  efl'eet  on  vegetation,  and 
if  we  recall,  on  tlie  contrary,  that  nitrates  i)ossess  such  etticacy  that  the 
yield  obtained  in  a  sterile  soil  increases  in  proportiou  to  the  weight  of 
nitrate  added,  we  can  understand  the  importance  of  the  discovery  of 
Schlosing  and  ^liintz  and  the  new  ideas  which  it  suggests  to  agricul- 
turists, for  to  the  latter  henceforth  a  fertile  soil  is  to  be  h)oked  upon  as 
essentially  a  culture  medium  for  nitric  ferments. 

The  existence  of  ferments  deduced  from  the  preceding  observations 
was  known  a  dozen  years  before  an  attempt  was  made  to  isolate  the 
specific  organisms.  These  were  first  studied  by  an  eminent  Kussian 
phyvsiologist,  Winogradsky.  After  numerous  experiments,  manifesting 
great  skill  and  patience,  Winogradsky  succeeded  m  isolating  the 
nitrous  ferment,  /.  e.^  the  living  organism  which  carries  forward  the 
oxidation  of  ammonia  1°.  Five  or  six  days  after  inoculating  a  liquid 
which  contaiiuid  per  liter  I  gm.  of  suli)hate  of  ammonia,  1  gm.  of  phos- 
phate of  potash,  and  a  little  carbonate  of  magnesia  without  any  organic 
matter,  Winogradsky  observed  a  slight  cloudiness  in  the  solution,  due 
to  somewhat  fusiform  oval  organisms,  moving  in  the  hquid  with  great 
activity.  This  activity,  however,  was  not  of  long  duration,  for  after  a 
short  time  the  organisms  dropi)ed  to  the  bottom  of  the  liquid  and  cov- 
ered the  carbonate  of  magnesia  with  a  slimy  secretion. 

It  is  interesting  to  observe  that  Winogradsky  succeeded  in  growing 
the  nitromouas  in  a  medium  free  from  organic  matter  and  containing  no 
carbon  except  that  of  the  carbonic  acid  of  the  carbonate  of  magnesia. 
In  order  that  the  microorganisms  might  utilize  this  carbon  in  the  for- 
mation of  their  tissues  the  carbonic  acid  was  first  set  free  and  then  the 
carbon  separated  from  the  oxygen,  without  the  intervention  of  any 
exterior  energy.  This  was  accomplished  by  the  heat  generated  by  the 
combustion  of  the  hydrogen  of  ammonia. 

Winogradsky  observed  further  that  the  transformation  of  anmionia 
into  nitric  acid  was  accomplished  in  two  successive  stages.  The  nitro- 
mouas described  above  gave  only  nitrous  acid.  Tlie  complete  oxida- 
tion of  nitrogen  was  due  to  another  organism  entirely  different  from 
the  nitromouas.  The  organism  which  transforms  the  nitrous  acid  to 
nitric  acid  is  a  small  irregular  angular  rod,  which  exercises  the  specml 
function  of  superoxidation  but  is  entirely  incapable  of  oxidizing 
ammonia.  This  is  a  portion  of  the  work  of  the  highest  interest.' 
When  nitrates  appear  in  a  culture  medium  the  medium  contains  two 
different  microorganisms — the  nitromouas,  which  transforms  ammonia 
into  nitrous  acid,  and  the  small  rods,  which  transform  nitrous  acid 
into  nitric  acid. 


'  Ann.  Inst.  Pastonr,  4  (1890),  pp.  213,  257,  7(50;  5  (1891),  pp.  92,  577  (E-  S.  R.,  2,  p.  751  j 
3,  p.  551) ;  also  Compt,  Rcud.,  113  \mdl),  pp.  89-92  (E.  S.  R.,  3,  p,  550). 
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CONDITIONS   NECESSARY   TO    THE    PRODUCTION    OF    NllTlATES    IN    THE 

SOIL. 

The  foUowiiijj;'  are  the  more  iuii)Oitaiit  (.'ouditionis: 

Al'riii'ton. — Manifestly  iiitrihcation  is  aii  oxidation  and,  therefore, 
re(iuires  that  the  soil  should  be  uniformly  aerated.  If  soil  is  placed  in 
a  closed  flask  provided  Avith  a  tube  for  drawing-  oft"  the  gas  produced, 
it  will  be  observed  after  a  certain  time  that  the  gas  contains  carbonic 
acid  and  nitrogen,  and  that  the  nitrates  in  the  soil  have  disai)j)eared 
(Schlosing).  Maciuenne  and  the  author  have  observed  that  the  reduc- 
tion of  nitrates  in  a  nonainated  soil  is  due  to  an  anaerobic  ferment, 
which  has  been  determined  by  Gayon  and  Dupetit.  They  observed, 
further,  that  the  evolution  of  nitrogen,  due  to  the  decomposition  of 
nitrates,  was  accompanied  by  formation  of  protoxid  of  nitrogen. 

Hionidify. — Schlosing  observed  more  than  25  years  ago  that  the 
quantity  of  nitrates  formed  iu  a  soil  increases  with  the  humidity  when 
this  is  not  sutticient  to  wet  the  soil  and  interfere  with  the  free  passage  of 
the  air.  A  kilogram  of  soil  which  contains  9.3  per  cent  humidity  pro- 
duced in  a  month  157  mg.  of  nitric  acid,  and  470  nig.  during  the  same 
time  when  the  amount  of  moisture  was  20  per  cent. 

Temperature. — Nitrification  almost  ceases  at  5^  C,  and  it  begins  very 
slowly  in  soils  which  have  been  frozen. 

In  the  month  of  January,  1893,  the  author  collected  from  exi)eri- 
Diental  i)lats  in  the  garden  of  the  ]\[useum  of  Paris  samples  of  soil 
which  were  exposed  to  a  gentle  heat  to  thaw  them.  These  were  pul- 
verized and  sifted,  and  then  exposed  to  the  temperature  of  the  labora- 
tory, Avhich  rose  to  15'^  during  the  day,  but  fell  to  5  or  CP  during-  the 
night.  Nitrification  was  so  slow  that  3  weeks  after  the  beginning  of 
the  experiment  oidy  47  to  6G  mg.  of  nitric  nitrogen  per  kilogram  was 
found,  while  only  14  days  after  the  commencement  of  similar  experi- 
ments on  soils  collected  at  the  end  of  JVrarch  137  mg.  of  nitric  nitrogen 
])er  kilogram  was  found  in  samples  which  were  kept  at  ordinary  tem- 
peratures, and  175  mg.  in  those  maintained  at  30°  C. 

According  to  Schlosing,  the  temjierature  most  favorable  to  nitrifica- 
tion isiabout  35°  C.     At  55°  the  activity  of  the  ferments  is  checked. 

The  presenec  of  a  salifiahle  base. — Boussingault  long  ago  observed 
that  forest  soils  donotcontain  nitrates,  and  recently  Breal  has  verified 
this  observation  by  a  very  rapid  and  exact  method.  He  jdaced  in 
dishes  filled  with  the  soil  to  be  examined  small  strips  of  filter  paper, 
the  lower  ends  of  which  reached  to  the  bottom  of  the  dishes  and  the 
upper  ends  extended  above  the  soil.  Sufficient  water  was  added  to 
make  the  soil  moist.  The  water  rose  by  capillarity  in  the  strips  of 
paper,  drawing  up  any  nitrates  that  might  be  present.  After  a  few 
days  he  cut  off  the  points  of  the  strips  and  tested  for  nitrates  in  them 
by  means  of  sulphate  of  diphenylamine,  which,  in  j)resence  of  these 
salts,  gives  an  intensely  dark-blue  coloration.  The  failure  to  obtain 
this  coloration  made  it  certain  that  the  soil  contained  no  nitrates, 
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The  absence  of  nitrates  is  due  to  the  aeid  reaction  of  a  soil  contain- 
ing an  excess  of  vegetable  matter.  The  nitric  ferment  does  not  act  in 
an  acid  medium,  and  this  explains  the  great  benefit  derived  irom  the 
use  of  calcareous  manures.  Miintz  and  Girard  a[)i)lied  to  a  recently 
cleared  soil  of  Brittany  of  an  acid  reaction  dried  blood,  horn  meal,  or 
guano,  but  observed  no  formation  of  nitrates  until  the  soils  were 
marled. 

It  should  be  observed  in  this  connection  that  while  it  is  necessary  to 
reduce  the  acidity  an  excess  of  soluble  base  is  also  injurious.  The 
deleterious  influence  of  caustic  lime  on  nitrification  Avas  noted  many 
years  ago  by  Boussingault.  The  alkalinity  of  limewater,  according  to 
Warington,  is  much  more  than  sufficient  to  check  the  production  of 
nitric  acid.  Heavy  liming  of  soil,  therefore,  suspends  nitrification 
until  the  lime  is  converted  into  carbonate,  but  tbe  final  results  will  be 
favorable  if  the  original  soil  is  deficient  in  lime. 

It  is  true  that  nitrification  may  goon  in  soil  deficient  in  lime,  but  wlien 
the  drainage  water  of  such  soils  is  examined  it  is  found  that  the  nitric 
acid  is  combined  with  potash  and  magnesia.  ^loreover,  the  application 
of  carbonate  of  lime  to  such  soils  is  very  beneficial  and  increases  the 
production  of  nitrates. 

A  soil  from  Cruadeloupe  gave  104  mg.  of  nitric  nitrogen  per  liter 
without  application,  35.3  mg.  when  it  received  5  gm.  of  sulphate  of 
ammonia,  and  348  mg.  when  only  2  gm.  of  carbonate  of  lime  was 
added.  In  other  words,  the  introduction  of  a  small  amount  of  lime 
exercised  as  marked  an  effect  on  nitrification  as  a  very  strong  applica- 
tion of  readily  nitrifiable  material,  such  as  sulphate  of  ammonia. 

Presence  of  nitric  ferments. — These  appear  to  be  very  widely  distrib- 
uted. Miintz  and  Aubin  have  observed  their  jiresence  not  only  in  all 
cultivated  soils  which  they  have  examined,  but  also  in  those  of  deserts 
and  in  those  at  high  altitudes,  such  as  the  summit  of  Pic-du-Midi. 
Warington,  who  has  studied  the  dissemination  of  the  nitric  ferment 
with  much  care,'  found  it  abundant  at  the  surface  of  all  fertile  soils, 
but  more  rare  in  samples  taken  from  the  lower  layers  of  the  soil.  In 
a  test  commenced  on  November  17,  1883,  no  nitrifying  organisms  were 
found  below  0.9  meter  of  the  surface.  In  another  test  made  on  April 
5,  1884,  the  organisms  Avere  abundant  at  a  depth  of  0.225  meter,  but 
were  not  encountered  at  a  depth  of  0.375  meter.  In  brief,  Warington, 
in  4  observations,  made  at  depths  of  50,  75,  and  l.">0  mm.  below  the 
surface,  and  in  4  experiments  with  culture  solutions  inoculated  with  a 
soil  taken  at  a  depth  of  225  mm.,  invariably  found  a  formation  of 
nitrates.  With  the  soil  below  225  mm.  the  results  were  irregular,  and 
indicated  that  in  clay  soils  the  nitrifying  organisms  are  not  distributed 
to  a  greater  depth  than  225  mm.  below  the  surface.  It  is  jirobable, 
however,  that  they  may  be  encountered  at  a  much  greater  depth  in 
channels  formed  by  roots;  and  without  doubt  in  sandy  soils  they  go 
nuicli  decider  than  in  clay  soils. 

^  Jotxr.  Clieoi.  Soc,  LondoUj  45  (1886) }  aba.  iu  Auu.  Agrou.,  11,  p,  49, 
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Koch'  observed  in  the  soils  whi(;li  he  ex;iiiiine<l  that  inieToorganisms 
rapidly  decreased  in  number  as  the  depth  at  which  the  samples  were 
taken  increased. 

Nitrifiable  organic  substances. — It  will  be  readily  understood  a  priori 
that  all  the  nitrogenous  substances  which  the  soil  contains  naturally, 
or  which  have  been  introduced  in  the  form  of  fertilizers,  are  not  acted 
upon  by  nitrifying  ferments  with  equal  readiness.  In  soils  cultivated 
without  fertilizers  the  nitrifying  material  is  humus,  which,  on  account 
of  the  resistance  it  i)resents  to  the  action  of  ferments,  is  abundant  in 
certain  soils  and  present  in  all,  since  no  soil  bearing  vegetation  is 
absolutely  devoid  of  nitrogenous  matter.  This  resistance  to  nitrifica- 
tion, however,  is  not  absolute,  and  it  is  interesting  to  study  to  what 
extent  the  microorganisms  overcome  it.  During  recent  years  the 
author  has  devoted  much  time  and  study  to  the  investigation  of  the 
formation  of  nitrates  in  soils  from  different  sources  and  in  different 
states  of  fertility,"  and  since  barnyard  manure  is  to-day  more  largely 
employed  than  any  other  fertilizer  in  the  majority  of  farm  operations, 
the  author  has  also  investigated  to  what-extent  the  nitrogenous  matter 
supplied  by  it  to  the  soil  is  transformed  into  the  highly  assimilable 
nitrates. 

Nitrates  readily  filter  tlrrough  the  soil,  and  are  so  completely  removed 
in  the  drainage  that  a  study  of  the  drainage  water  affords  an  accurate 
measure  of  the  activity  of  nitrification  in  a  soil.  The  leaching  of  a 
soil  by  rain  water  is  by  no  means  as  complete  as  that  obtained  in  the 
laboratory  on  small  quantities  of  soil.  Nevertheless,  analysis  of  the 
drainage  water  of  soil  without  vegetation  carried  on  throughout  the 
year  shows  such  .small  quantities  ot  nitrates  during  winter  that  it 
appears  certain  that  the  xain  water  removes  practically  all  the  nitrates 
formed  during  the  more  favorable  seasons.  Furthermore,  by  allowing 
the  experimental  soils  to  be-exposed  to  rain,  sun,  and  cold,  andcollect- 
ing  the  water  which  passes  through,  we  undoubtedly  obtain  more  precise 
information  regarding  nitrification  in  soils  in  place  than*can  be  procured 
by  studies  in  the  laboratory.  It  is  by  examining  the  drainage  water 
thus  obtained  that  the  author  has  studied  nitrification  in  arable  soils. 

STUDY    OF    DRAINAGE    WATERS — METHODS    OF    RESEARCH. 

In  these  investigations  2  methods  were  followed.  At  first  pots  were 
used,  but  afterwards  these  were  discarded  for  vegetation  boxes.  The 
first  were  large,  slightly  conical  pots,  of  glazed  earthenware,  standing 
on  iron  tripods.  The  holes  in  the  bottom  were  fitted  with  tubes, 
through  which  the  drainage  water  ])assed  into  large  flasks  placed  beneath 
to  receive  it.  Before  filling  with  soil  the  bottoms  of  the  pots  were  covered 
with  a  layer  of  gravel  to  facilitate  drainage  and  prevent  clogging  of 

■  Jahresber.  Agr.  Chem.,  81,  p.  69. 

2  These  rcsearcLes  have  beeu  jiubhshed  iu  Auu.  Agrou.,  14-20. 
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t  lie  tube.  At  tlie  besiniiiiig  pots  were  used  which  contiiiued  only  30  kg. 
of  soil,  but  these  were  soon  replaced  by  others  which  held  over  50  kg. 
Ju  most  cases  these  pots  were  arranged  in  a  trench,  and  protected  from 
direct  radiation.  Despite  this  precaution  the  soils  were  warmer  and 
drier  than  those  in  place.  Althougli  the  elevation  of  temperature 
favored  nitritication  and  the  drying  impeded  it,  it  is  nottobesupi)osed 
that  these  two  opposite  forces  exactly  couhterbalanced  each  other,  but 
it  may  be  assumed  that  the  results  found  did  not  vary  much  from  those 
which  would  be  found  iu  soil  in  place  in  a  climate  warmer  and  a  little 
drier  than  that  of  Paris, 

This  method  of  investigation  has  the  advantages  of  re(iuiring  little 
space  for  installation,  and  of  allowing  almost  iiuletijiite  nudtiplication 
of  pots,  with  a  large  variety  of  wSoils;  but  while  pots  containing  50  kg. 
of  soil  gave  good  average  yields  of  small  plants,  such  as  rye  grass, 
clover,  and  eveu  vetches,  the  larger  plants — beets,  wheat,  and  oats — did 
not  thrive  well.in  them.  There  was  not  sufficient  room  for  the  growth 
of  roots.  To  overcome  this  objection  vegetation  boxes  were  devised 
which  held  as  high  as  5  tons  of  soil. 

The  first  investigations  to  which  attention  will  be  called  were  made 
in  pots,  the  last  exclusively  in  the  vegetation  cases,  which  will  be 
described  when  the  results  obtained  in  them  are  discussed. 

(JOMPOSITION    OF    THE   DRAINAGE    WATERS    OF   MANURED    AND 
UNMANURED    SOILS. 

The  soils  on  which  exiieriments  were  made  were  obtained  from  4 
different  localities:  From  the  experimental  field  of  Grignon  (Seine-et- 
Oise)  iu  the  vicinity  of  Paris;  from  Wardrecques  on  the  boundary 
between  Pas-de-Calais  and  oS^ord;  from  Marmilhat  and  Palbost  (Puy- 
de-Dome)  in  central  France;  and  from  Blaringhem  in  the  Department 
of  Nord. 

The  soil  of  the  experimental  grounds  of  Grignon  is  light,  permeable, 
and  sandy,  and  suffers  more  from  drought  than  from  excessive  moisture. 
It  I'ests  on  coarse,  rotten  limestone,  and  is  not  drained,  because  it  does 
not  need  draining.  The  proportion  of  total  nitrogen  in  this  soil  varies 
from  1.5  to  2  parts  per  1,000.  The  soil  of  Wardrecques  (Pas-de-Calais) 
is  stronger  than  that  of  (irignon,  being  of  excellent  quality,  but  rests 
on  impermeable  clay,  and  is  much  benefited  by  being  drained.  In 
favorable  seasons  it.  yields  enormous  crops  of  wheat.  Its  proportion  of 
nitrogen  is  the  same  as  that  of  the  Grignon  soil.  The  soils  of  Marmilhat 
and  Palbost  are  more  clayey,  and  do  not  attain  their  full  value  until 
they  are.drained.  They  are  also  poor  in  nitrogen.  They  were  collected 
in  the  i)lain  known  as  the  Limagne,  which  lies  at  the  foot  of  the 
mountains  of  Auvergne.  They  are  very  rich  in  organic  matter,  have 
a  characteristic  black  color,  and  generally  contain  over  2  parts  per 
1,000  of  nitrogen. 
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The  (luaiitities  of  diaiii;ij;e  water  obtained  tVoiii  these  soils,  maiiuied 
and  unmamued,  ealculated  to  millimeters,  are  shown  in  the  following- 
table  : 

Drainaijc  water  J'lvin  manured  atid  loinuduircd  soils  witltout  revelation,  March,  1S91.  to 

Mare  It,  hS9-^^. 


Kind  of  soil. 


Exi>orjmf'iital  field  of  (rrignoii 
Wiiidi  <i  I]  lies  ( Piis-de-Calais) . . 

Mariiiilhat  (Piiy-de-Doiue) 

Palbost  (Puy-de-Doiiic) 


Manured.     Uumaniired. 


Mm. 
315.3 
259.  (i 
332.  7 
240.0 


Mm. 

■ill.  3 
25 1 .  3 
327.  7 
373.  0 


Difl'erence. 


Mm. 
+38.  0 
+  8.3 
+  5.0 
-33.8 


The  variations,  favoring  the  manured  soil  in  one  case  as  much  as 
they  do  the  unmanured  soil  in  another,  indicate  that  the  addition  of 
barnyard  manure  did  not  exert  an  appreciable  intluence  on  the  power 
of  the  soils  to  retain  water. 

The  unmanured  soils  gave,  from  March,  1S91,  to  March,  1892,  the  fol- 
lowing (luantities  of  nitric  nitrogen. 

Xitric  nitrogen  in  drainage  water. 

Grignon  :  Kg.  per  hectare. 

A  without  maimre ;  in  grass  since  1879 78.  52 

B  cultivated  ;  well  uiaimred 115.  95 

C  cultivated  ;  without  manure  since  1875 74.  70 

Wardrecques 73. 80 

Blaringliera 112.  60 

Marniiihat t)2.  06 

Palbost 63. 44 


These  figures  are  much  higher  than  tnose  obtained  at  Rothamsted. 
Warington  found,  in  1877  to  IS80,  44  kg.  of  nitric  nitrogen  per  hectare, 
annually,  while  our  soils  have  furnished  on  an  average  83.01  kg. 
We  point  out  below  the  probable  cause  of  this  divergence.  If  the 
preceding  figures  are  carefnlly  compared  it  will  be  seen  that  light  soils, 
such  as  that  of  Grignon,  enriched  by  previous  manuring,  give  a  much 
greater  (piantity  of  nitrates  than  similar  soils  remaining  for  a  long 
time  without  fertilizers.  It  will  be  observed,  on  tlie  other  hand,  that 
in  spite  of  the  lack  of  recent  manuring  the  organic  matter  of  the  soil 
in  plat  C,  which  had  remained  without  fertilizers  since  1875,  still  fur- 
nished considerable  (juautities  of  nitrates,  a  little  more  than  that 
observed  in  Wardrec(iues  and  Limagiie  soils,  but  appreciably  less  than 
that  found  in  the  Blaringhem  soil.  In  order  to  arrive  at  the  extent 
of  nitrification  of  the  nitrogen  of  the  manure,  the  surface  area  of  the  soil 
re]>resented  in  two  of  the  above  experiments,  one  without  manure  and 
the  other  with  1  kg.  of  good  barnyard  manure,  was  determined,  and 
from  this  the  amount  of  barnyard  manure  ai)plied  per  hectare  was  cal- 
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cnlat(Ml.  Tliis  was  found  to  Ix'  the  very  lieavy  application  of  (!(),(»0()  kg. 
per  liectare.  Both  maimrcd  and  uninaimred  soils  were  exposed  to  tlie 
rainfall  during  an  entire  year,  i^Iarcli,  1891,  to  March,  1802,  and  the 
drainage  water  was  collected  and  analyzed.  The  results  in  kilograms 
per  hectare  are  shown  in  the  following  table: 

Xiiric  iiitro(/en  in  ilic  dr(tin<u/c  water  dtirhig  different  srnsons,  March,  ISDl,  to  March,  1S92. 


Soil. 

Spring. 

Summer. 

Autumn. 

\Vinter. 

AYhole 
year. 

Grifriion  ■ 

M:iniirt'(l 

Kg. 

78.  88 
36.42 

Kg. 
39.  84 
15.84 

Kg. 

58.84 
47.00 

Kg. 
21.30 
16.69 

Kg. 
198. 86 
115. 95 

42.46 

24.00 

20.46 
13.44 

11.84 

4.61 

82.91 

Wardrecqiu'S: 

48.48 
17.10 

42.10 
27.66 

19.44 
15.  00 

130.48 

73.80 

31.38 

7.0'' 

14.44 

3.86 

56.68 

Marniilhat : 

Maimred 

44.52 
15.84 

22.'  92 
16.80 

34.20 
17.28 

19. 92 
12.14 

121.56 
62.06 

28.68 

6.12 

16.92 

7.78 

59.50 

Palbost : 

36.  06 
l.-i.  08 

15  96 
18.18 

36.  42 
21  14 

17  10 
11.94 

106.44 

64.34 

23.88 

-2.22 

15.28 

5.16 

42.10 

The  preceding  figures  are  very  high.  As  already  stated,  they  greatly 
exceed  those  given  by  Lawes,  Cxilbert,  and  Warington  for  the  drainage 
water  of  soils  without  vegetation. 

If  we  compare  the  figures  in  the  last  column  we  find  that  the  manure 
has  nitrified  at  very  different  rates  in  the  ditt'erent  soils.  In  the  very 
permeable  light  soil  of  Grignonthe  total  quantity  of  nitrogen  nitrified, 
in  both  the  manured  and  unmanni'ed  soil,  was  much  higher  than  that 
in  the  strong  soil  of  Wardrecijues,  or  in  the  soils  of  the  Limagne. 

We  observe,  also,  that  the  nitrification  of  the  nitrogenous  matter  of 
the  manure  was  more  rapid  in  the  spring  than  m  summer,  autumn,  or 
winter.  This  is  without  doubt  due  to  the  fact  that  the  nitric  ferments 
act  first  on  the  ammonia  of  the  manure,  which  is  much  more  readdy 
nitrifiable  than  the  organic  substances  witli  which  it  is  mixed.  Never- 
theless in  all  cases  soils  containing  residues  of  previous  manuring  have 
manifested  more  active  nitrification,  as  measured  by  the  total  (juantity 
of  nitric  nitrogen  obtained,  than  those  which  had  not  been  manured. 

In  the  preceding  experiments  nitrification  has  been  very  active,  the 
manuring  copi;»us,  and  the  figures  obtained  have  been  much  higher 
than  tliose  yielded  by  soils  in  place.  They  may,  therefore,  be  taken  as 
the  T^aximnm  of  the  amount  of  the  nitrogen  of  manure  which  will  be 
transformed  into  assimilable  nitrates  during  the  first  year.    If  we  com- 
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pare,  tlie  quantity  of  nitioiien   iii)i>li('(l  in  tlie  form  of  niannrc  and  the 
amount  nitrified  wc;  luive  the  following  very  instructive  table: 

Quantities  of  nilric  nifroaen  found  in  the  drainage  water  at  different  seasons  of  the  year, 
calculated  to  WO  parts  of  nitrogen  applied  in  the  form  of  manure. 


Soil. 


Grig'iioii 

Wiinlrcrqiies. 
^larniilliat  ... 
Palbost 

Average 


Spring.    Summer. 


14.15 
10,  4G 
9.50 
7.90 


10.53 


7.  CO 
2.34 
•2. 6-1 
0.10 


3.01 


Kfj. 
3.94 
4.81 
5.  04 
5  12 


4.87 


"Winter. 


Kg. 
1.55 
1.24 

2.59 
2.05 


1.85 


Whole 
year. 


Kg. 

27. 28 
18.85 
20.  43 
15.13 


20.43 


On  an  average  one  flftli  of  the  nitrogen  of  manure  was  changed  to 
the  form  of  nitric  nitrogen  during  the  year  and  either  utilized  by  the 
crops  or  lost.  Of  this  total  quantity  10  ]>er  cent  was  found  in  the 
drainage  water  in  the  spring,  5  per  cent  in  autumn,  and  only  3  per  cent 
in  summer. 

Ev^en  if  we  assume  that  soils  in  place,  mannred  like  the  preceding, 
furnish  a  proportion  of  nitrates  as  high  as  those  obtained  in  tiiese 
experiments,  we  tind  that  the  amounts  thus  furnished  are  still  insufti- 
cient  and  that  in  order  to  obtain  high  yields  farmers  are  obliged  to  use 
nitrate  of  soda. 

A  good  crop  of  beets  requires  about  100  kg.  of  assimilable  nitrogen 
per  hectare.  All  of  the  manured  soils  examined  gave  more  than  100 
kg.  of  nitrogen,  and  nitrification  was  sufiticiently  active  at  the  beginning, 
as  we  have  observed,  to  sustain  a  vigorous  growth  of  beets.  It  must 
be  observed  in  this  connection,  however,  that  the  beets  were  seeded  in 
April  or  May  and  attained  full  growth  about  the  time  of  tlie  heavy 
rains  of  antuinn,  so  that  omly  the  nitrates  formed  during  the  spring  and 
sunmier  were  utilized.  Calculating  the  amounts  thus  obtained  we  have 
the  following  figures: 

Nitrates  available  to  a  crop  of  beets  during  spring  and  summer. 

Kg.  per  hectare. 

Grisnon  soil  (m.iuured) , 118.  72 

Wardrecqnes  (uiauured) 68.  94 

MarmiJhat  (manured) 67.  44 

Palbost  (manured) 52.  92 

Although  these  soils  were  surrounded  by  the  most  favorable  condi- 
tions, and  nitrification  in  thein  was  undoubtedly  much  more  active  than 
in  soils  in  place,  we  find  that  three  out  of  the  four  did  not  furnish,  during 
the  period  of  growth,  the  amount  of  nitrates  necessary  for  the  produc- 
tion of  a  good  crop  of  beets. 

This  is  a  singular  situation  and  merits  careful  consideration.  The 
soils  used  in  these  e.xperiments  contained  from  1.5  to  2  parts  per  1,000 
of  nitrogen,  or  jier  hectare  of  4,000  tons  from  0,000  to  8,000  kg.  of  nitro- 
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geii,  to  which  has  been  added  <)0  tons  of  manure  per  hectare,  furnisliinj:;' 
300  kg.  more  of  nitrogen,  and  yet  they  do  not  sn])ply  enougii  nitrates 
to  support  a  full  crop  of  beets;  but  we  are  obliged  to  send  around  Cape 
Horn  to  the  Pacific  coast  to  get  nitrate  of  soda  to  reinforce  the  already 
considerable  sui)ply  of  nitrogenous  matter  in  the  soils. 

We  have  at  our  disposal  in  cultivated  soils  enormous  reserves  of 
nitrogen  in  insoluble  combinations.  We  know  to-day  that  this  nitrogen 
is  transformed  to  an  assimilable  condition  by  miero(»rganisms  wliich 
have  been  isolated  and  studied  and  whose  requirements  and  conditions 
of  existence  are  understood. 

Is  it  not  possible  to  so  increase  the  activity  of  these  organisms  that 
they  will  supply  the  nitric  nitrogen  required  by  our  crops  ;'  This  is  the 
problem  which  we  should  attempt  to  solve. 
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Methods  of  fertilizer  analysis  proposed  by  the  International 
Congress  of  Applied  Chemistry  at  Brussels  and  Antwerp,  1894 

{Vheiti.  ZUj.,  IS  [1S94),  Xo.  (>!),  pp.  J 3:^2,  IS.Qo). — Analijsi.s  of  nitrate  of 
soda. — Direct  determination  of  nitrogen  by  tlie  Schlosing-Graudeau 
method,  or  by  some  other  quick,  inexpensive,  and  sufHciently  accurate 
jnethod  is  recommended.  The  statement  of  the  amount  of  sodium 
nitrate  present  shoukl  be  based  on  a  complete  analysis,  and  the  chemist 
should  determine  whether  low  contents  of  sodium  nitrate  are  due  to 
adulteration  or  to  salts  which  naturally  occur  m  commeniial  nitrate  of 
soda. 

Determination  of  phosphoric  arid  In  general. — Small  amounts  of  phos- 
phoric acid  should  be  determined  by  the  inolybdic  method.  For 
ordinary  i)urposes  the  '•citro-mechanicar'  (citric  acjd)  method  may  be 
em])loyed. 

Determination  of  water-soluble  and  citrate-soluble  -phosphoric  acid. — 
This  subject  was  referred  to  an  international  commission  for  further 
study,  but  (t.  Masson  i)roi)osed  the  following  methods;  For  determin- 
ing simply  the  soluble  phosphoric  acid  in  superphosphates  5  gm.  of 
superphosphate  is  rubbed  up  in  a  glass  mortar,  first  witliout  moistening 
and  then  with  50  to  60  cc.  of  water.  After  standing  a  few  minutes  the 
solution  IS  decanted  through  a  filter.  This  operation  is  repeated  twice. 
The  residue  is  then  brought  upon  the  filter  and  washed  until  the  wash- 
ings amount  to  nearly  ^  liter.  A  few  drops  of  hydrochloric  acid  are 
added  and  the  flask  filled  to  the  mark  (250  cc.?).  Fifty  cubic  centi- 
meters of  this  solution  is  mixed  with  30  cc.  of  ammonium  citrate 
(Petermann's  formula')  and  10  cc.  of  ammonia,  and  30  cc.  of  magnesia 
mixture  is  added  drop  by  drop  with  continuous  stirring. 

For  determining  both  water-soluble  and  citrate- soluble  phosphoric 
acid  in  the  same  sample  the  following  method  is  given:  Of  superphos- 
phates containing  over  18  per  cent  of  phosphoric  acid  and  of  precipi- 
tated phosphates  1  gm.  is  taken  for  analysis,  of  ordinary  superphos- 
phates 2  gm.,  and  of  mixed  fertilizers  4  gm.     The  material  is  treated  as 


'  Five  hundred  grams  of  citric  acid  is  dissolved  m  concentrated  ammonia  (0.92 
sp.  gr.y  to  a  neutral  reaction.  Tlie  specific  gravity  is  brought  to  1.09  at  15'~'  (J.  and 
50  cc.  of  ammonia  (0,92  bp.  gi-.)  added. 

3«7 
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described  above,  care  beiii<;'  taken  to  prevent  ])recipitation  of  gypsum 
on  tlie  iilter  wlien  examining  sn])eri)liospliates.  Tlie  residue  on  the 
filter  is  washed  until  the  filtrate  amounts  to  at  least  HOO  cc.  The  filter 
with  its  contents  is  then  brought  into  a  250  cc.  flask  containing  100  cc. 
of  Petermann's  alkaline  ammonium  citrate,  thoroughly  shaken,  allowed 
to  stand  for  15  hours  in  the  cold,  and  then  digested  for  1  hour  in  a 
water  bath  at  40°  0.  A  few  drops  of  hydrochloric  acid  are  added  to 
the  water  solution  and  the  flask  filled  to  the  mark  (250  cc.  ?).  After 
cooling,  tlie  flask  containing  the  citrate  solution  is  also  filled  to  the 
mark.  The  solution  is  ])assed  through  a,  filter  and  50  cc.  mciasurcd  out 
into  a  beaker,  with  a  pipette  for  the  determination.  An  equal  amount 
of  the  water  solution  is  measured  out  in  the  same  way.  Both  beakers 
are  then  iflaced  in  a  mechanical  stirrer  aud  35  cc.  of  magnesia  mixture, 
drop  by  drop,  and  10  cc.  of  ammonia  are  added.  The  stirring  is  con- 
tinued for  25  minutes.  When  the  ])re(-ipitates  have  settled  the  solu- 
tions are  filtered  and  the  precipitate  is  washed  with  2.5  per  cent 
ammonia  until  free  from  chlorids,  ignited  first  over  a  simple  burner, 
then  over  a  blast  lamp,  aud  weighed. 

Dctcrmhuitlon  of  the  relative  assiniilahiliti/  of  crude  phosphates. — The 
Congress  requested  the  experiment  stations  to  study  this  subject. 

Determination  of  iron  and  alumina  in  crude  phosphates. — The  Congress 
urred  the  use  of  a  uniform  method  and  adopted  that  of  Crispo,  which 
has  given  concordant  results.  This  method  is  carried  out  as  follows: 
Five  grams  of  phosphate  is  dissolved  in  aqua  regia  (40  cc.  of  HCl  of  1.1 
sp.  gr.  aud  10  cc.  of  UNO)  of  1.2  sp.  gr.)  and  the  solution  made  up  to 
500  cc.  To  50  cc.  of  this  solution  2  cc.  of  ammonia  (0.90  sj).  gr.)  is  added 
(leaving  the  solution  still  acid)  and  finally  50  cc.  of  half  saturated 
ammonium  chlorid.  The  solution  is  then  boiled  aud  if  it  becomes 
cloudy  it  is  cleared  up  with  a  few  drops  of  nitric  acid.  Ten  cubic  cen- 
timeters of  ammonium  acetate  solution  (1.106  sp.  gr.)  is  now  added,  the 
solution  ])oiled  2  or  3  minutes,  cooled,  and  filtered.  The  i)recipitate 
thus  obtained  is  washed  twice  with  dilute  ammonium  chlorid  solution 
(j^q),  dissolved  in  2  cc.  nitric  acid,  aud  the  filter  washed  out  with  hot 
water.  The  ])hosphoric  acid  is  i)recipitated  with  about  40  cc.  of 
molybdic  solution,  the  solution  filtered,  and  the  precipitate  washed  3  or 
4  times  with  1  per  cent  nitric  acid.  Fifty  cubic  centimeters  of  half 
saturated  ammonium  chlorid  solution  and  a  slight  excess  of  ammonia 
are  added  to  the  filtrate,  the  solution  is  heated  a  few  minutes  aud 
filtered,  and  the  i)reci})itate  washed  3  or  4  times  Avith  hot  water.  The 
precipitate  is  again  dissolved  in  2  cc.  of  nitric  acid  and  the  filter  washed 
out  with  hot  water.  To  tlie  solution  thus  obtained  50  cc.  of  ammonium 
chlorid  solution  and  a  slight  excess  of  ammonia-  are  again  added  with 
heating.  The  preci])itate  is  collected  on  a  filter  washed  with  hot  water, 
ignited,  and  weighed. 

The  determination  of  nitrogen  in  nitrates  and  nitrogen  deriva- 
tives in  the  wet  "way,  M.  KrijctER  {Ber.  deut.  ehem.  Ges.,  27  {1894) 
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No.  12,  pp.  1633-1035).— In  the  metliod  proposed  0.2  to  0.3  gm.  of  sub- 
stance is  placed  in  a  tlask  with  20  cc.  of  Avater  (or  in  case  of  difiticnltly 
sohible  substances  20  cc.  of  alcohol),  10  cc.  of  a  strong  hydrochloric  acid 
sokition  of  tin  chlorid  containing-  loO  gni.  of  tin  i)er  liter,  and  1.5  gm. 
of  tin  dust.  The  mixture  is  heated  over  a  snuill  tianie  until  the  tin  is 
dissolved  and  the  solution  is  perfectly  colorless. 

After  cooling,  20  cc.  of  concentrated  sulpliuric  acid  is  carefully  added. 
If  alcohol  is  used,  this  should  be  completely  reduced  before  sulphuric 
acid  is  added. 

The  solution  is  digested  until  copious  fumes  of  sulphuric  acid  ai)pear, 
and  after  cooling  the  amid  compounds  are  oxidized  by  the  addition  of 
a  little  more  than  the  calculated  amount  of  potassium  bichromate.  In 
the  case  of  nitrates  the  use  of  bichromate  is,  of  course,  unnecessary. 

The  remaining  operations  are  carried  out  as  usual.  The  results  of 
determinations  of  nitrogen  in  i)otassium  nitrate  and  a  number  of  nitro- 
gen derivatives  are  reported,  showing  a  close  agreement  with  the  cal- 
culated percentages. 

Volumetric  determination  of  nitric  acid,  D.  Monnier  and  H. 
AURIOL  {Arch.  tici.  Phi/s.  Xat.  Gcmre,  31,  p.  352;  abs.  in  Bui.  Soc. 
Chim.  Paris,  11-12  {1894),  Ifo.  18  and  19,  p.  988).~The  apparatus 
devised  for  the  determination  of  free  or  combined  nitric  acid  in  water 
is  described.  The  method  suggested  is  based  on  the  reduction  of 
nitrates  in  an  acid  solution  by  nascent  hydrogen  evolved  by  sodium 
amalgam.  About  half  a  liter  of  the  water  to  be  analyzed  is  evaporated, 
and  the  amount  of  hydrogen  evolved  by  a  given  weight  of  the  amal- 
gam as  compared  with  the  volume  evolved  by  the  same  amount  of 
amalgam  in  pure  water  is  measured.  The  difference  is  taken  to  cor- 
respond to  the  hydrogen  used  in  the  reduction  of  the  nitrates. 

The  volumetric  determination  of  virater-soluble  phosphoric 
acid  in  superphosphates  by  Kalmann  and  Meissels'  method,  C. 
Glaser  (Chem.  Zt<j.,  is  {ls9i),  Xo.  80,  pp.  1533,  1534). — Attention  is 
called  to  the  fact  that  A.  Eramerling^  proposed  several  years  ago  a 
method  based  upon  the  same  principle  as  that  involved  in  the  KaLmaun 
and  Meissels-  method.  A  few  possible  sources  of  error  are  i^ointed 
out  and  a  substitute  for  Kalmann  and  Meissels'  method  is  proposed,  in 
which  the  principal  modifications,  are  the  carrying  out  of  both  titra- 
tions (with  methyl  orange  and  i^henolphthalein)  in  the  same  aliquot 
part  of  the  solution  and  the  addition  of  an  excess  of  perfectly  neutral 
calcium  chlorid  solution  before  the  titr{i,tiou  with  phenolphthalein  is 
undertaken. 

In  calculating  the  results  each  cubic  centimeter  of  tenth-normal 
soda  solution  used  in  the  first  titration  is  taken  to  correspond  to  7.1 
mg.  of  phosphoric  acid,  and  in  the  second  titration  to  3.55  mg.  of  phos- 
phoric acid. 

I'Laudw.  Vers.  Stat.,  1886,  p.  429. 
2Cbem.Zt^-.,  X8  (1894),  No,  54,  Repert.,  p.  180. 
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Comparative  tests  of  this  method  and  of  the  gravimetric  method  on 
20  samples  gave  the  following  average  results:  Volumetric  method, 
21.36  percent;  gravimetric  method,  21.20  percent.  An  attempt  was 
made  to  apply  this  method  to  the  determination  of  total  phosphoric 
acid.  While  the  average  results  agree  closely  with  those  obtained  by 
the  gravimetric  method,  individual  results  are  somewhat  irregular,  and 
in  -other  respects  the  method  appeared  to  possess  no  advantages  over 
the  usual  methods. 

Determination  of  the  citrate-soluble  phosphoric  acid  in  Thomas 
slag  and  untreated  phosphates,  I*.  Waciner  {Chem.  Ztg.,  18  {1894), 
No.  01,  pp.  1153,  1154;  ab.s.  in  Analyst,  1894,  Sept.,  pp.  305,  200). — On 
account  of  the  wide  variations  in  the  results  of  Held  experiments  with 
different  samples  of  slag,  the  author  insists  on  the  necessity  of  a 
guaranty  of  solubility  of  the  ])hosphoric  acid.  Two  methods  of  deter- 
mining the  solubility  of  the  i)hosphoric  acid  in  acid  ammonium  citrate 
sohition  are  proposed.  In  the  first,  which  is  considered  the  more 
accurate,  the  basicity  of  the  slag  is  determined  and  neutralized  with 
citric  acid  previous  to  treatment  with  citrate  solution. 

The  basicity  is  determined  as  follows : 

"Five  grams  of  the  slag  is  introduced  into  a  500  cc.  flask,  which  is  then  filled  up 
to  the  marlc  with  a  1  per  cent  solution  of  citric  acid  and  shalcen  for  half  an  liour 
in  a  Jisiger;  50  cc.  of  the  filtered  liquid  is  then  titrated  with  a  one  fourth  normal 
soda  solution,  phenolphthalein  being  the  indicator. 

"  For  the  actual  analysis,  5  gm.  of  the  sample  is  placed  in  a  500  cc.  flask  with  200  cc. 
of  water,  and  there  are  successively  added  (1)  the  quantity  of  5  per  cent  citric  acid 
solution  previously  found  to  be  necessary  to  neutralize  the  slag,  (2)  2U0  cc  of  acid 
ammonium  citrate  solution  (see  below),  and  (.3)  water  to  the  mark.  The  mixture  is 
shaken  in  a  jigger  for  half  an  hour  and  filtered;  to  50  cc.  of  the  filtrate  100  c(^  of 
molyljdic'  solution  (see  below)  is  added;  the  li([uid  is  heated  to  80-  C,  and  after 
cooling  the  precii)itate  is  filtered  and  treated  as  usual. 

"The  amraoniimi  citrate  solution  is  made  by  dissolving  160  gm.  of  citric  acid  and 
ammonia,  equivalent  to  28  gm.  of  nitrogen,  in  a  liter  of  water,  The  molybdic  solu- 
tion is'prepared  by  dissolving  125  gm.  of  molybdic  acid  in  a  slight  excess  of  2  5  per 
cent  ammonia  solution,  adding  400  gm.  of  ammonium  nitrate,  diluting  to  1  liter,  and 
pouring  the  solution  into  1  liter  of  nitric  acid  (1.19  sp.  gr.).  After  having  been 
allowed  to  remain  at  35^'  C.  for  21  hours  the  solution  is  filtered." 

If  it  is  desirable  to  save  time  the  determination  of  the  basicity  may 
be  omitted  and  a  citrate  solution  containing  loO  gm.  of  citric  acid  and 
ammonia,  equivalent  to  23  gm.  of  nitrogen,  may  be  used,  but  the  results 
are  less  accurate  than  those  furnished  by  the  first  method. 

A  new  method  of  determining  potash,  H.  Schweitzer  and  E. 
LuNGWiTZ  {Chem.  ZU/.,  18  {1894),  No.  09,  pp.  1320-1322).— In  previous 
articles'  one  of  the  authors  has  called  attention  to  the  inaccuracy  of 
the  Lindo-Gladding  method,  and  in  the  present  article  the  results  are 
given  of  efforts  to  devise  a  method  which  should  be  as  accurate  as  the 
original  Fresenius  method  but  easier  of  manipulation.  The  essential 
features  of  this  method  are  ])recii)itation  of  the  alkaline  earths  by 


'  Chem.  Ztg.,  16  (1892),  p.  1720  (E.  S.  R.,  4,  p.  584),  17  (1893),  p.  101. 
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barium  oxalate  in  au  acid  solutiou  aud  subsequently  of  iron  and  alu- 
mina by  the  addition  of  a,  slight  excess  of  ammonia. 

The  following  directions  for  applying  the  method  to  the  examination 
of  fertilizers  are  given :  With  superphosi)hates  10  gm.  of  the  material 
is  mixed  with  50O  cc.  of  water  and  an  amount  of  a  solution  of  oxalate 
of  barium  in  hydrochloric  acid  (5  cc.  of  acid  of  1.19  sp.  gr.  to  each  7 
gm.  of  oxalate)  corresponding  to  15  gm.  of  oxalate  of  barium.  The 
solution  is  then  boiled  vigorously  for  20  minutes,  hydrogen  peroxid 
added  to  oxidize  the  ferrous  oxid,  and  finally  a  slight  excess  of  ammonia 
added.  It  is  cooled,  made  u})  to  a  detinitc  volume  (1  liter  ?),  and  filtered. 
An  aliquot  part  is  evaporated,  the  residue  ignited,  taken  up  in  hot 
water,  filtered  if  necessary,  and  1  to  2  drops  of  hydrochloric  acid  and 
the  uecessary  amount  of  platinum  clilorid  added.  In  some  cases  the 
ignited  residue  may  be  at  once  dissolved  in  hydrochloric  acid  and 
treated  with  platinum  ehlorid. 

Witli  Ivainit  the  proportions  used  are  10  gm.  of  the  pulverized  salt 
and  an  amount  of  the  reagent  corresponding  to  10  gm.  of  oxalate  of 
barium. 

The  method  was  tried  on  a  large  number  of  substances  containing 
potash,  and  gave  concordant  and  accurate  results,  and  i»roved  to  be 
easy  of  manipulation.  For  very  impure  products  it  seemed  to  possess 
special  advantages. 

The  reactions  Avhich  take  place  in  this  method  are  thus  explained: 
The  hydrochloric  acid  decomposes  the  oxalate  of  barium,  forming  bari- 
um chlorid  and  free  oxalic  acid.  The  barium  chlorid  precipitates  the 
sulphuric  acid  present  and  all  the  bases  pass  into  solution  as  chlorids. 
The  i)recipitatiou  of  suli)huric  acid  taking  place  in  an  acid  solution  is 
free  from  potash.  Only  enough  of  the  barium  chlorid  to  precipitate 
the  sulphuric  acid  is  decomposed.  At  the  same  time  there  is  just 
enough  oxalic  acid  present  to  combine  with  bases  previously  united 
with  sulphuric  acid  and  with  the  barium  of  the  unused  barium  chlorid. 
Wheu  ammonia  is  added  to  a  distinctly  alkaline  reaction,  all  chloiiu 
combines  with  ammonia  and  the  alkaline  earths  are  precipitated  as  oxal- 
ates, the  iron  and  alumina  as  hydroxids.  The  chlorids  of  alkalies  remain 
in  solution.  lu  the  presence  of  an  excess  of  ammonia  the  solution  may 
contain-  small  amounts  of  the  oxalates  of  barium  and  magnesia,  but 
these  are  removed  when  the  solution  is  subsequently  evaporated  to 
dryness,  ignited,  taken  up  m  water,  and  filtered. 

The  estimation  of  potash  in  manures,  V.  Edwards  and  E.  W.  T. 
Jo^ES  {Cherii.  Xeic.s,  70  {ls9i\,  Xo.  1817,  p.  140;  No  1819,  p.  i7^).— The 
essential  features  of  Edwards'  method,  which  is  claimed  to  be  less 
"  troublesome  and  tedious  "  than  the  ordinary  text-book  methods,  are 
as  follows:  One  gram  of  the  substance  is  charred  (if  it  contains  much 
organic  matter)  and  boiled  w^ith  water  containing  a  few  drops  of  hydro- 
chloric acid.  The  solution  thus  obtained,  purified  by  precipitation 
with  aminoiiia  au(l  arainonium  oxalate,  is  evaporated  to  dryness  with  a 
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slight  excess  of  siil]>liuric,  acid  and  aiiiiiionia  salts  expelled.  The 
residue  is  dissolved  in  very  dilute  liydiochloric  aeid,  an  excess  of  plati- 
num chlorid  added,  and  the  solution  is  evaporated  to  a  moist  paste  on  a 
wa4:er  bath  below  boiling.  The  double  salt  is  washed  by  decantation, 
once  with  water  (L'O  cc.)  containing  a.  few  dro])s  of  hydroc^hloric  acid 
and  3  times  with  alcohol,  dried,  and  weighed. 

Jones  criticises  this  uietbod  as  being  '^  unnecessarily  long  and  essen- 
tially faulty  in  more  than  one  particular,"  and  proposes  the  folloM'ing 
substitute  lor  it: 

''Take  1  to  2  giii.  of  the  sample,  put  into  a  ])latiuuin  dish,  a(hl  half  its  weight  of 
calcium  hydroxid  (Ca  (H0).2),  mix  well  with  a  short  stirring  rod,  then  gently  ignite. 
This  destroys  organic  matter  and  dissipates  ammonia.  Put  the  mass,  when  cool,  into 
a  small  glass  mortar  and  triturate  with  a  little  water,  rinse  into  a  beaker,  digest, 
filter,  and,  of  course,  wash  the  easily  washed  residue.  The  filtrate  is  colorless  and 
only  contains  in  solution  what  calcium  sulphate  and  calcium  hydroxid  the  amount 
of  water  will  dissolve,  besides  the  alkaline  salts.  Add  to  this  solution  2  or  3  drops 
of  hydrochloric  acid  till  /ms/  acid,  then,  droj)  by  drop,  barium  chlorid  solution  to 
very  slight  excess ;  digest  on  hot  plate,  then  filter.  Add  to  this  iiltrate,  drop  l)y  drop, 
sodium  carbonate  solution  till  no  further  precipitation  occurs;  digest  and  filter; 
acidify  the  filtrate  with  hydrochloric  acid,  evaporate  over  water  bath  with  platinum 
chlorid  solution,  and  proceed  as  usual." 

The  determination  of  albumen  in  cows'  milk,  L.  L.  Van  Slyke 

{Jour.  Amcr.  Chem.  ;8'oe.,  JO  (1^91),  Xo.  K).,  pp.  71:^-715). — In  the  author's 
method  for  casein^  about  10  gm.  of  milk  is  diluted  with  about  90  cc.  of 
water  at  40  to  42°  C,  and  then  1.5  cc.  of  10  per  cent  acetic  acid  (by 
weight)  added.  The  casein  precipitate  is  washed  upon  the  filter,  the 
nitrogen  determined  by  the  Kjeldahl  method,  and  the  casein  calculated 
by  the  factor  0.25. 

In  the  method  now  described  for  albumen  the  filtrate  from  the  casein 
precipitate  is  heated  in  a  boiling  water  bath  for  10  or  1.")  minutes,  when 
the  albumen  coagulates  and  settles  out.  Trials  of  heating  from  5 
minutes  to  10  hours  showed  that  the  longer  heating  did  not  practically 
change  the  results.  The  filtered  and  washed  precipitate  is  treated  by 
the  Kjeldahl  method  and  the  nitrogen  nmltiplied  by  0.2o  to  get  the 
albumen. 

The  remaining  nitrogenous  compounds  are  determined  by  difference. 

Trials  of  BruUe's  method  for  the  recognition  of  margarin  in 
butter,  C.  A.  Loury  ue  Bruyn  {Chem.  Ztg.,  IS  {1804),  No.  70,  pp.  ISil, 
1S42). — This  method'  depends  upon  the  degree  of  hardness  of  natural 
and  artificial  butter  which  has  been  oxidized  with  nitric  acid.  According 
to  Brnlle,  butter  treated  in  this  way  remains  very  soft,  while  margarin  is 
usually  very  hard.  The  hardness  is  measured  by  the  *'oleogrameter," 
which  shows  the  weight  required  to  cause  a  rod  to  make  an  impression 
upon  the  surface  of  the  oxidized  material.  Brulle  gives  this  as  0.25  kg. 
for  butter  and  about  5  kg.  for  margarin,  but  he  does  not  give  the  size  of 
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tlie  rod  used,  wliicli  is  very  important.  Trials  with  liO  samples  of  natural 
and  artiticial  butter  are  reported,  using  rods  of  different  sizes.  Six 
grams  of  tiitered  fat  (liruUeuses  0  cc.)  was  oxidized  with  8  drops  of  fum 
ing  nitric  acid,  and  the  disli  tlieu  heated  for  an  hour  at  21^  C.  This  was 
done  by  placing  the  dish  upou  water  kept  at  this  temperature  and  sub- 
merging it  as  soon  as  the  contents  had  hardened.  The  author  found 
the  temperature  at  which  this  heating  was  done  to  be  a  very  imi)ortaut 
factor,  since  a  variation  of  1"  or  even  less  affected  the  results  materially. 

From  the  trials  reported  it  appears  that  a  rod  12  mm.  in  diameter 
gives  results  higher  than  BruUe's,  and  one  8  mm.  lower  results,  while 
with  one  10  mm.  the  results  more  nearly  approached  Brulle's.  The 
results  were  not  encouraging  to  the  author,  and  he  is  inclined  to  doubt 
that  10  per  cent  of  margarin  can  be  detected  with  certainty,  as  claimed 
by  Brulle. 

Trials  of  Kbnig  and  Hart's  method  of  butter  analysis,  C.  T. 
MoRNER  {Upsala  lillcareJ\f6rhau<U.^  1891 ;  abs.  in  Kord.  Mejeri  Ti(lii.,9 
{1891),  pp.  435,  120). — The  author  investigated  the  applicability  of 
Konig  and  Hart's  method  of  butter  analysis'  for  Swedish  butters.  The 
limits  for  pure  butter  fat  found  by  Konig  and  Hart  were  200  to  238, 
average  221  mg.,  while  for  oleomargarin  the  ligures  were  22,  beef  suet 
3(5,  leaf  lard  17,  mutton  suet  5.  The  author  examined  20  samples  of 
genuine  Swedish  butter,  manufactured  during  the  months  of  March 
and  April.  The  following  baryta  numbers  were  found  :  Minimum  180, 
maximum  228,  average  200.7  mg. — f.  w.  woll. 

A  comparison  of  methods  for  the  determination  of  starch,  W. 
E.  Stone  {Jour.  Amer.  Chcm.  >SV>6\,  10  (1891),  No.  11,  pp.  7;2G-73o). — It 
is  urged  at  the  outset  that  instead  of  determining  the  carbohydrates 
(except  fiber)  in  feeding  stuffs  by  difference  and  grouping  them  under 
the  head  of  nitrogen-free  extract,  "a  food  analysis  .  .  .  should  include 
deternuuations  of  the  pentosans,  sugars,  and  starches  separately."  In 
the  comparison  of  methods  pure  starch,  dried  potato,  wheat  flour,  corn 
meal,  wheat  bran,  hay,  wheat  middlings,  cotton-seed  meal,  and  a  mix- 
ture of  starch,  sugar,  and  dextrin  were  used.  The  methods  tried  were: 
(1)  Inversion  by  hydrochloric  acid  and  titration  with  Fehling's  solution 
(Sachsse);  (2)  inversion  with  nitric  acid  and  polarization  (Guichard); 
(3)  a  modification  of  the  i)receding,  first  dissolving  the  starch  with 
oxalic  acid  and  then  inverting;  (4)  inversion  with  salicylic  acid  and 
polarization  (Baudry) ;  and  (5)  precipitation  with  barium  hydrate  and 
determination  of  the  excess  of  the  latter  by  titration  with  standard 
acid  (von  Asboth). 

On  pure  starch  these  methods  gave  satisfactorily  concordant  results, 
but  on  the  other  materials  the  results  by  different  methods  were  "  more 
or  less  discordant,  and  in  some  cases  quite  unexplainable." 

"For  instance,  the  hay  and  cotton-seed  meal  when  boiled  with  water  do  not  give 
iodin  reaction  for  starch,  yet  each  of  these  special  methods  for  the  determination  of 
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starch  credits  them  with  from  4  to  00  ]>cr  (-(mt  of  tho  sairic.  Even  15  luimites'  warra- 
ing  with  very  dilute  hydrochloric  .acid  gives  an  ap]treciable  aiuouut  of  what  we  are- 
bound  to  interpret  as  starch.  This  brings  lis  to  the  inevitable  conclusion  that  other 
bodies  than  starch  are  present  and  respond  toward  each  of  these  reactions  in  the 
same  way  as  starch  does.  We  know,  moreover,  that  the  pentosans  are  such  bodies, 
and  that  they  are  invariably  present  to  a  greater  or  less  degree  in  materials  of  th© 
kind  under  examination." 

Portions  of  i)eiitos;iii  (xylaii)  isolated  from  wheat  stra\v  were  treated 
according  to  the  first,  second,  third,  and  fifth  methods  for  starch  meu- 
tioued  above. 

"These  results  sliow  conclusively  that  the  pentosan,  which  is  most  characteristic 
of  feeding  stuffs,  and  which  has  been  shown  to  occur  m  all  such  materials,  behaves 
toward  the  reagents  named  in  precisely  the  same  manner  as  starch,  ami  in  a  no  less 
marked  degree.  Tlie  conclusion  is  unavoidable  that  none  of  the  methods  for  deter- 
mining starch,  based  upon  the  above  principles,  can  be  employed  with  any  degree 
of  accuracy  u])on  grains  or  forage  plants  or  any  materials  where  the  i)resence  of 
these  pentosans  is  probable." 

The  most  hopeful  means  of  avoiding  this  diflftcitlty  tlie  author  believes 
to  be  removing  the  starch  from  the  accompanying  carbohydrates  by 
some  solvent  that  does  not  affect  the  latter,  and  suggests  diastase  for 
this  purpose.  This  is  a  familiar  method  of  starch  determination  which 
has  been  shown  to  yield  accurate  results  with  pure  starch.  Although 
the  effect  of  diastase  on  the  pentosans  has  not  been  thoroughly  stud- 
ied, some  preliminary  tests  by  the  author  indicate  that  these  bodies 
are  not  affected  by  diastase. 

Determination  of  starch  by  alcoholic  fermentation,  A.  Munsche 
( Wochenschr,  Brmierei,  9  {1894),  p.  795;  abs.-  in  Chem.  Ztg.,  18  {1894), 
No.  70,  Repert.,  p.  215). — The  author  dissolved  pure  starch  by  means  of  a 
cold-prepared  malt  extract  and  then  allowed  the  mash  to  ferment  with 
yeast  species,  causing  superficial  fermentation.  The  starch  was  de- 
termined either  from  the  carbon  dioxid  or  the  alcohol  resulting.  The 
experiments  showed  that  starch  could  be  completely  inverted  with 
diastase  by  barley  malt  and  that  with  an  absolutely  pure  fermentation 
by  means  of  yeast  (''class  -5"),  the  fermentable  inversion  products 
could  be  fermented  to  the  last  trace  in  00  hours.  On  an  average 
100  gm.  of  dry,  i)ure  yeast  gave  51.20  gm.  of  carbon  dioxid  and  53.4:3 
gm.  of  alcohol.  Tlie  author  considers  it  feasible  to  quantitatively 
determine  the  starch  content  by  means  of  diastase  and  fermentation, 
as  described  above,  and  states  that  the  method  is  free  from  the  error 
arising  in  the  ordinary  method  from  other  nitrogen-free  extract,  since 
the  gums  are  not  fermentable. 

Investigations  concerning  the  glycerol  content  of  wine,  P. 
KULISCH  {Forsch.  ii.  LebensmtL,  1, 2>P-2S0-28d,  311-318,  301-373).— T\\q 
author  considers  the  glycerol  method  of  Neubauer  and  Borgmaim 
inaccurate  and  unsatisfactory.  The  glycerol  obtained  by  that  method 
is  far  from  pure,  as  it  contains  albuminoids  and  other  substances  insoh 
uble  in  water,  and  sometimes  an  appreciable  amount  of  sugar.  Accord- 
ing to  him  the  limits  for  the  glycerol  alcohol  ratio  suggested  by  those 
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authors  (7  to  14  parts  of  glycerol  to  100  parts  of  alcohol)  are  too  nar- 
row. Many  pure  wines  contain  as  little  as  5.5  parts  of  glycerol  to  100 
parts  of  alcohol.  He  also  says  that  some  wines  may  be  adulterated 
by  the  addition  of  2  to  3  per  cent  of  alcohol  or  0.5  per  cent  of  glycerol, 
without  the  possibility  of  its  being  detected.— w.  i),  ukjelow. 

Sugar  and  acid  content  of  Victoria  musts  and  their  relation  to 
the  alcohol  content  of  Victoria  wines,  W.  P.  Wilkinson  {Proc. 
Boy.  Soc.  Victoria,  1894,  pp.  89-118 ;  ahs.  in  Ghem.  Centhl.,  1891,  V, 
pp.  259,  539). — The  author  says  the  alcohol  content  of  Victoria  (aud 
all  Australian)  wines  is  one  half  greater  than  iu  French  or  German 
wines.  Of  course  the  same  proportion  exists  between  the  musts  of  the 
different  countries  in  the  percentage  of  sugar.  The  amount  of  acid  is 
about  equal  in  the  musts  of  Victoria  and  France,  but  is  greater  in  those 
of  Germany. — w.  d.  bkielow. 

Comparison  of  sodium  carbonate,  sulphate,  and  phosphate  for 
removing  the  excess  of  neutral  or  basic  lead  acetate  from  clari- 
fied solutions  poor  in  sugar,  A.  Boiintk,a(1er  {Ztaehr.  aiujeic.  Chem. 
1894,  pp.  451-1(11). — Only  a  slight  excess  of  sodium  carbonate  or 
hydrogen  di sodium  phosphate  is  necessary  to  remove  the  excess  of 
lead  from  nuists,  wines,  and  other  solutions  poor  iu  sugar,  which  have 
been  clarified  with  either  neutral  or  basic  lead  acetate,  and  the  precipi- 
tation is  complete  in  1  hour.  A  large  excess  of  the  carbonate  redis- 
solves  a  slight  amount  of  the  lead,  but  this  is  not  true  of  the  phos- 
phate. Sodium  sulphate  in  slight  excess  precipitates  ueutral  lead 
acetate  completely  in  1  hour,  though  a  large  excess  leaves  a  trace  of 
lead  iu  solution  for  a  nuich  longer  time.  When  basic  lead  acetate  has 
been  used,  the  precipitate  obtained  with  sodnim  sulphate  is  only  com- 
plete after  24  hours.  Although  the  precipitate  obtained  with  sodium 
sulphate  is  not  as  comi)lete  as  those  obtained  by  the  other  salts  exam- 
ined, aud  it  requires  a  longer  time  for  its  formation,  it  is  to  be  preferred, 
since  it  leaves  a  ueutral  filtrate. — w.  D.  bigelow. 

Precipitation  of  lead  from  clarified  ^vine  and  must,  A.  Bokn- 
TRAGER  {Ztschr.  ciiigew.  Chem.,  1894,  pp.  554-559). — The  author  com- 
pares sodium  sulj)hate  aud  sodium  carbonate  as  reagents  for  the 
removal  of  the  excess  of  lead  from  clarified  wine  and  must.  He  states 
that  in  using  the  latter  serious  errors  may  result  from  its  effect  on  the 
rotatory  power  of  invert  sugar,  while  the  former  is  not  open  to  this  objec- 
tion. He  also  prefers  sodium  sulphate  on  account  of  the  greater  ease 
and  rapidity  with  which  its  precipitate  may  be  washed. — w.  d.  bigelow. 

Application  of  physical  methods  to  the  examination  of  beer, 
J.  Regensburger  {Forsch.  n.  Lebemmtl.,  1,  j)]).  317-219  ;  ahs.  in  Ghem. 
Genthl.,  1894,  II,  p.  132). — The  author  finds  that  the  freezing  point  of 
beer  whicih  has  been  freed  from  carbonic  oxid  by  shaking  is  lower  than 
that  of  an  aqueous  solution  containing  the  same  amount  of  alcohol  and 
extract.  This  is  due  to  the  presence  of  nitrogenous  matter,  which  is 
precipitated  on  the  distillation  of  the  alcohol.     Too  high  a  figure  is  also 
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obtained  by  freeziii^n'  the  distillate,  on  account  of  the  presence  of  vola- 
tile acids.  The  author  regards  an  abnormally  high  electrical  conduc- 
tivity as  an  indication  that  a  chemical  examination  shoidd  be  made,  as 
this  may  be  due  to  the  presence  of  sodium  chlorid,  sodium  phosphate, 
or  to  niagnesiii  added  to  neutralize  the  free  acids. — w.  i).  ijigelow. 

The  estimation  of  the  acid  content  of  malt,  E.  Pimor  {Bayer. 
Brail.  Jour.,  i,  j>.  74;  Vierteljahr.  Chcin.  Xalir.  nud  Gcuusfi7ntl.,  .9, 
2J.  10:2). — A  2-hours'  extraction  with  20  i)cr  cent  alcohol  was  found 
insutlicient  to  dissolve  all  the  acid.  It  should  l)c  continued  lU  to  14 
hours.  At  ordinary  temperatures  chloroform  water  retards  the  forma- 
tion of  iicids. — W.  1).  P.KiELOW. 

Cane  sugar  in  malt  and  -wort,  V^.  Prior  {Bayer.  Brau.  Jottr.j  4, p. 
49;  VierteJjahr.  Chem.  Nakr.  mid  Genussmtl.^  9,  p.  103). — The  varia- 
tions in  the  amount  of  cane  sugar  in  malt  and  wort  have  considerable 
influence  on  the  degree  of  fermentation,  and  the  ordinary  malt  analysis, 
by  which  only  reducing  sugar  is  determined,  is  not  sufficient. — w.  u. 

BIGELOW. 

On  blue  iodin-starch  and  the  molecular  structure    of   "dissolved"    starch, 

F.  W.  KfsTEit  (Chcm.  Zti/.,  18  (1S94),  Xo.  70,  p.  l',13). — An  tibstract  of  ;i  papur  read  at 
the  Vienna  nieetiuu,' of  the  Asso'-iation  of  German  Natural  Scientists  and  Physicians, 

The  action  of  alkalies  on  glucose,  F.  Gand  {Cinnpt.  Rend.,  119  {1S94),  Xo.  15, 
lil).  (]04-C0n). 

Xylose  and  phloroglucin,  C.  Councler  (Chem.  Zttj.,  IS  (1S94),  Xo.  S3,  pp.  1017, 
ICIS). 

Some  of  the  chemical  properties  of  myrosin,  L.  Guignahd  {BuL  Soc.  Hot. 
France,  41  (1894),  Xo.  6  and  7.  pp.  418-438). 

Proteids  of  cotton  seed,  T.  B.  Osborne  and  C.  G,  Voorhees  (Jour.  Ainer.  Chem. 
Soc,  16  (1894),  Xo.  11,  pp.  778-783). — The  same  as  reported  in  Couuecticut  State  Sta- 
tion Report  for  1893,  pp.  211-217  (E.  S.  R.,  5,  p.  1081). 

Proteids  of  the  kidney  bean,  T.  B.  Osborne  (Jour,  Amer.  Chem.  Soc.,  HI  (1804), 
Xo.  9,  pp.  633-643;  Xo.  10,  pp.  703-711;  Xo.  11,  pp.  757-764).— The  same  as  reported 
in  Connecticnt  State  Station  Report  for  1893,  pp.  186-210  (E.  S.  R.,  5,  p.  1080). 

A  method  for  determining  calcium  oxid  in  quicklime,  W  E,  Stone  and  F.  C. 
SciiEUCU  (Jour.  Amer.  Chem  Soc,  16  (1894),  Xo.  11,  pp.  721-725). — The  method  is 
essentially  as  follows:  "Approximately  1  gm.  of  the  finely  pnlverized  material  is. 
shaken  with  150  cc.  of  a  10  per  cent  sncrose  solution  dnring  20  miuntes,  the  solution 
filtered,  and  the  clear  filtrate  titrated  with  standardized  hydrochloric  acid,  nsing 
trojiicolin  or  rosolic  acid  as  an  indicator." 

Determination  of  nitrogen  in  nitrate  of  soda,  etc.,  II.  Bidow  (P/(fl/-)H.  (ien.  Her., 
1894,  Xo.  4,  p.  185;  abs.  in,  Chem.  ZUj.,  18  (1894),  Xo.  84,  Repert..  p.  i?i;).— Attention 
is  called  to  danger  of  error  from  incomplete  distillation  by  following  the  directions 
in  the  alcohol  method  to  distill  until  alcohol  disappears. 

Pemberton  method  for  determining  phosphoric  acid,  I-  K.  Fraxkel  (Amer. 
Pert.,  1  (1S94),  Xo.  1,  pp.  28.  29). 

Phosphoric  acid  determinations,  C.  Glaser  (  ./wct-.  Fert.,  1  (1894),  Xo.  3,  pp. 
143-145). — Uniformity  urged. 

On  the  estimation  of  phcsphoric  acid  by  titration  of  the  yellow^  precipitate, 
B.W.  KiLdOKE  (Jour.  Amer.  Chem.  Soc, 16  (1894),  Xo.  11, pp.  765-773).— This  isapaper 
read  before  the  Association  of  Official  Agricultural  Chemists  at  its  1894  meeting 
(E.  S.  R.,  G,  p.  180). 

A  modification  of  Tollens'  fat  extraction  apparatus,  U.  'Mua>:<k(J!oII.  Soc  Xatur- 
alistiin  XapoU,  S  (1891),  pp.  1-3,  abs.  in  Chem.  CenibL,  1894,  II,  Xo.  15,  p.  642^  JUj.  1). 
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Examination  of  flour,  M.  Balland  {('ompi.  Rend.,  119  (1894),  Xo.  14, pp.  r.Go-BGT).— 
Tlie  results  of  examinations  of  2,500  samples  of  fiour  inspected  in  the  State  laboratory 
from  September,  1891,  to  .Jnne,  1894,  are  discussed. 

The  use  of  tamarinds  in  the  adulteration  of  "wine,  II.  KALLUiiUXXER  ' Ztschr. 
Clton.  Xalir.,  S,  pp.  172). 

Examination  of  medicinal  sweet  -wines,  J.  Pinnktte  {ZUchr.  angew.  Chem., 
1S94,  pp.  4.ri~43o). 

Complete  analysis  of  wines,  L.  Delaye  (Jiev.  Internal.  Juthif.,  7,  pp.  178-183). 
The  arti<le  gives  tlie  French  and  (iernian  methods  for  the  determination  of  alcohol, 
extract,  ash,  sulpliuric  acid,  and  total  acidity. — w.  i>   bigelow. 

Adulteration  of  wine  {Rev.  Infernal.  Falsi/.,  7,  p.  149). — The  author  detects  the 
presence  of  fermented  cider  in  wine  by  testing  for  malic  acid.  He  does  not  take 
into  consideration  the  presence  of  malic  acid  in  wine  made  from  unripe  grapes.— 
W.  D.  iugelow 

Estimation  of  ash  in  wine,  Bartii  (Forseh.  it.  LehensmtJ.,  1,  p.  16G;  ahs.  in  Chem. 
Zttj.,  IS  (1S94),  Xo.  58,  Piepcrt.,  p.  184). — The  author  .states  that  when  the  extract  of 
a  wine  is  ashed  at  a  high  temperature  the  organic  matter  present  reduces  some 
of  the  potassium  salts  to  metallic  potassium,  which  is  volatilized, — w.  D.  iugelow. 

Note  concerning  the  nitiogenous  constituents  of  beer  and  vrort,  C.  Amthor 
{Forseh.  it.  Lehensmth,  2,  pp.  4(i-'!-40r,;   ahs.  in  Chem.  Cenihl.,  1804,  II,  p.  131). 

Examination  of  beer  vyhich  is  turbid  ■with  yeast  cells,  H.  Will  {Forseh.  il. 
LehensmiL,  1,  p.  389). 

The  acid  constituents  of  wines,  P.  L.  A.slanoglou  {Chem.  Xews,  70  {1894),  p. 
170). — The  methods  given  for  determining  the  acids  of  wine  will  be  found  of  con- 
siderable value,  but  on  account  of  the  time  required  for  their  execution  and  the 
amount  of  wine  required  are  not  adapted  to  the  detection  of  adulteration. — w.  D. 
bigelow 

Aluminum  chips  for  the  clarification  of  beer,  L.  AtnuY  {Ztsehr.  (jes.  Breeme.,  17, 
pp  lo'>-l')S;  ahst.  in  Cliem.  Cenihl.,  1S94,  II,  p.  131). — Clariticatiou  a  little  slow,  but 
beer  so  clarified  is  in  no  respect  dilfereiit  from  that  clarilied  by  wood  shavings. 
Only  the  slightest  trace  of  aluminum  is  left  in  solution. — w.  i>.  fifGELOW. 

The  effect  of  the  saline  constituents  of  w^ater  on  the  character  of  beer,  J.  B. 
Reaumax  {Jour.  Sue.  Chem.  Ind.,  13,  pp.  307-37 3) .—Beers  were  made  containing  a 
known  quantity  of  a  uumbcr  of  salts,  and  the  elfect  of  each  salt  on  the  formation, 
character,  and  composition  of  worts  noted. — w   D.  bigelow. 

Particles  of  nitrogenous  materials  in  wort,  beer,  and  yeast,  H.  Will  {Ztsehr. 
f/es.  Branw..  17,  pp.  187-189,  197-199,  203-i207,  215,  231;  ahst.  in  Chem.  Centhl,  1894,  II, 
p.  392). 

Changes  in  official  methods  of  soil  and  ash  analysis,  A.  M,  Peter  {Jour.  Amer. 
Chem.  Soe.,  10  {1894),  Xo.  11,  p.  T.O.').— Changes  adopted  at  the  1894  meeting  of  the 
Association  of  OfKcial  Agricultural  Chemists  (E.  S.  R..  6,  p.  182). 

Contributions  to  volumetric  analysis,  B.  Reinitzer  {Ztsehr.  angew.  Chem.,  1894, 
Xo.  18,  pp.  347-334,  fir).  J;    Xo.  19,  pp.  373-579,  Jig.  1). 

Improvements  in  the  making  of  microscopes  and  in  methods  of  micro- 
scopic examination,  T.  F,  Hanauseic  {Chem.  Ztg.,  IS  {1894),  Xo.  82,  pp.  1597,  1598). 

Sulphuric  acid  tables  {Amer,  Fert.,  1  (1894),  Xo.  3,  pp   100, 107). 

A  safety  attachment  for  riders,  C  E.  Parker  (Jonr.  Amer.  Chem.  Soe.,  10  (1894), 
Xo.  11,  pp.  704,  703,  figs.  3). 

Report  of  chemical  station  at  Halmstad  (Sweden)  for  1893,  E.  Lyttkins 
(Halmsiad.  1894,  pp.  8). 
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Report  of  the  botanical  department,  J.  C.  Arthur  {Indiana  J^ta. 
Bpt.  1893,  pp.  18-21). 

Synopsis. — Report  on  the  deviation  of  development  due  to  the  use  of  iinripe  seed,  on 
the  reciprocal  relation  between  the  vegetative  and  reproductive  parts  of  a  plant 
under  varynig  conditions  of  growth,  and  report  of  successful  treatment  of  pota- 
toes with  corrosive  sublimate  for  scab. 

Experiments  and  observations  have  been  conducted  since  1S89  on  the 
use  of  innnature  tomato  seed  for  the  purpose  of  increasing  earliness  and 
productiveness. 

During  the  winter  of  1892-'93  plants  were  grown  in  the  greenhouse 
from  seed  taken  from  half-grown  fruit.  Comparisons  were  made  with 
plants  grown  under  the  same  conditions  from  mature  seed  taken  from 
the  same  parent.  Comparing  the  resales  obtained  in  these  experiments 
with  observations  made  in  previous  years,  the  author  concludes  as 
follows : 

"The  principal  deviations  arising  from  the  use  of  immature  seed  are:  (I)  A  loss 
of  vigor,  shown  in  the  smaller  percentage  of  germinations,  weakness  of  the  seed- 
lings, and  greater  number  of  plants  which  die  before  maturity;  (2)  failure  to  recover 
lost  vigin,  although  the  jtlauts  may,  and  usually  do,  ]>roduce  an  abundant  harvest, 
and  one  acceptable  to  the  cultivator;  (3)  the  increase  of  reiu'oductive  parts  in  jn-o- 
portion  to  the  vegetative  parts,  resulting  in  a  greater  number  of  fruits  and  seeds 
(although  individually  smaller)  and  more  rapid  ripening  than  in  similar  plants  from 
mature  seeds.' 

It  is  seen  from  the  above  that  greater  productiveness  and  earlier  ripen- 
ing of  the  fruit  from  immature  seed  is  secured  at  the  expense  of  the 
weakened  plant.  Whether  sufticient  vigor  of  plant  can  be  secured  by 
this  method  to  make  it  profitable  in  commercial  gardening  is  yet  to  be 
deter  muied. 

Bearing  somewhat  on  the  same  subject  the  author  investigated  the 
reciprocal  relation  between  the  vegetative  (leaf,  stem,  and  root)  and  the 
reproductive  (seed  and  fruit)  parts  of  plants  under  varying  conditions 
of  growth.     The  generalization  is  reached  that: 

'"A  decrease  iii  nutrition  of  an  organism  favors  the  development  of  the  rejiroduc- 
tive  parts  at  the  expense  of  the  vegetative  parts.'  The  decrease  in  nutrition  maybe 
bro "  'ht  about  hy  poor  soil,  bad  tillage,  slow  germination,  etc.,  all  leading  to  the 
same  general  result.  But  it  was  pointed  out  that  while  partly  starved  plants  are 
as  a  rule  proportionately  more  productive,  t.  c,  per  unit  of  vegetative  part,  the 
reverse  is  true  of  plants  grown  from  large  and  small  seeds,  for  'large  steeds  produce 
stronger  plants  with  a  greater  capacity  for  reproduction  than  small  seeds  of  the  same 
kind.'  These  conclusions,  which  are  supi)ortod  by  experimental  data,  strongly 
emphasize  the  necessity  of  using  only  the  largest  seeds  (that  is,  screening  out  and 
discarding  the  small  seeds)  for  sowing,  in  order  to  secure  not  only  the  largest  yield 
ol  gram  and  fruit,  but  also  to  retain  the  vigor  and  permanency  of  the  race  under 
hiah  tillage. " 
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The  autlior  treated  seed  potatoes  with  a  solution  of  corrosive  subli- 
mate, 2  oz.  in  15  g-al.  of  water,  and  the  resulting  cro])  gave  90  to  95  per 
cent  free  from  s(!al),  as  compared  with  55  to  70  per  cent  from  untreated 
seed. 

On  correlation  of  the  gro-wth  of  roots  and  shoots.  Tj.  Kny  {Ann. 
Bot.,  S  {ISIU),  No.  .97,  pp.  3G5-2S()). —  The  author  in  a  i>aper  read  before 
Section  D  of  the  British  Associatio  ii  at  its  meeting  at  Oxford,  August 
11,  1894,  considered  the  question  raise  d  by  Yoechting  ^  whether  there 
does  not  exist  a  relation  of  symmetry  between  root  and  bud,  such  that 
when  the  development  of  one  is  prevented  the  other  will  not  take  place. 
Facts  of  horticultural  experience,  especially  the  culture  of  dwarf  trees  in 
pots,  tend  to  support  this  view,  but  on  the  other  hand  there  are  many 
facts  which  tend  to  prove  that  the  different  members  of  the  plant  body 
do  not  always  develop  at  the  same  rate.  Numerous  instances  are  given 
in  which  the  morphological  equilibrium  between  root  and  shoot  is  dis- 
turbed, but  these  are  exceptions.  The  normal  cases  are  those  of  chlo- 
rophyll terrestrial  plants  in  which  the  subaerial  and  subterranean  parts 
are  developed  in  due  proportion,  and  it  is  in  reference  to  these  that  the 
following  questions  suggest  themselves:  (1)  Does  there  exist  between 
the  roots  and  shoots  of  a  seedling  such  a  correlation  that  the  removal  of 
one  part  inhibits  the  development  of  the  other,  or  does  the  growth  of 
one  part  stand  in  no  relation  whatever  to  that  of  the  other  in  the 
developing  seedling?  (2)  What  is  the  limit  to  which  the  development 
of  the  shoots  and  roots  of  seedlings  will  proceed  after  the  continual 
removal  of  the  other  part?  (.'>)  Are  the  phenomena  of  this  kind  which 
can  be  observed  on  isolated  parts  of  adult  plants  different  from  those 
which  are  manifested  by  seedlings? 

The  author  conducted  ex])eriments  with  seedlings  of  Zea  mays  and 
Vicia  f aba  iind  cnttinga  ot\Salix  acuminata,  and  S.pxrpnrea.  The  Zca 
mays  seedlings  were  grown  best  on  dam])  plates  of  burnt  clay.  In  the 
case  of  Viciafaba  one  cotyledon  rested  on  moist  sand,  so  that  the  tap- 
root grew  over  the  edge  of  the  dish  into  the  damp  air.  The  Salix  cut- 
tings were  grown  in  water  and  so  suspended  that  about  half  the  cutting 
was  submerged.  In  all  cases,  as  far  as  possible,  the  seedlings  were 
compelled  to  grow  in  moist  air  and  were  not  given  moisture  sufficient  to 
be  absorbed  directly  in  liquid  form. 

The  ])lants  were  grown  in  o  series,  those  of  the  lirst  series  being 
normal  seedlings  in  Avhich  plumule  and  radicle  could  develop  un- 
hindered. In  those  of  the  second  series  were  placed  seedlings  in  which 
the  plumule  had  been  removed  and  in  the  third  series  the  radicle  was 
removed.  Plants  were  inspected  from  time  to  time  and  measurements 
and  weights  taken.  At  the  conclusion  of  all  the  experiments  it  was 
ascertained  that  starch  was  still  abundantly  present  in  the  endosperm 
or  the  cotyledons,  as  the  case  may  be,  so  that  the  seedling  was  still 
provided  with  plastic  material  for  further  growth.     The  following  table 


'  Ueber  Ors^anbilduiig  im  Pflanzenreiche,  1,  p.  51,  1878. 
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gives  the  iivera,iie  iiieasnieineiits  and  weiglits  for  tlie  different  series  of 
cultures  of  seedlini^s  and  cuttinffs: 


Average  of  vultures  of  seedliuf/s  aud  cufthu/s. 


Length 

.longest 

root. 

Length 
longest 
shoot. 

Gross 
weight 
roots. 

Gross 
weight 
shoots. 

Dry 
weight 
roots. 

Dry 
weight  . 
shoots. 

1 

Jinn.. 
100.  50 
108.  30 

Mm. 
45.60 

Gm. 
2.923 
2.985 

Gm. 

2.654 

■Gm. 
0.321 
0.346 

Gm. 
0  262 

2 

do                      .              ... 

3 

do 

38.20 
95. 00 

2.223 
3.750 

0.280 

I 
3 
1 
2 
3 
11 

154.  00 
12:i.  00 

4.400 
5.350 

do...... 

do , 

34.  50 
41.16 

1.350 
3.218 

j 

79.  HO 
66.30 

5. 162 
4.  999 

0.524 
0.496 

0  339 

do 

46.50 
119.  50 

3.898 
10. 30O 

0.412 

.....do 

195.  00 
188.  75 

20.  530 
23.  060 

'? 

do 

IS 

do  .. 

40.  25 
376.  00 

3.380 
121.100 

1 

Salix  cuttings  in  water 

.   do 

279.  00 
220.  50 

23.  950 
4.550 

2.197 

0.337 



21.  500 

■? 

do  

216.  00 

65.  350 

14.  700 

'  In  this  series  the  sei^dlings  were  allowed  to  develop  longer  than  in  tlie  other. 

In  general  the  conclusion  to  be  drawn  from  tlie  experiments  is  that 
in  the  seedlings  of  the  species  employed  the  growth  of  the  roots  and 
shoots  is  largely  independent  of  each  other.  In  Zea  mays  the  dry 
weight  of  the  roots  at  the  end  of  the  ex])eriinent  was  on  the  average 
very  much  the  same,  whether  the  shoots  had  been  repeatedly  removed 
or  whether  they  had  been  allowed  to  remain,  and  the  same  is  true  of 
the  shoots  with  reference  to  the  presence  or  absence  of  the  roots.  In 
Vicia  /aba  the  primary  shoots  of  those  plants  whose  roots  were 
removed  could  be  readily  observed  at  first  to  have  developed  more 
vigorously  than  primary  shoots  of  those  plants  whose  roots  were  not 
removed;  whereas  at  the  close  of  the  exi)eriment  the  contrary  was 
the  case,  as  is  clearly  shown  by  the  difference  between  the  gross  weights 
(see  second  group  under  Vicia  faba  in  table).  The  roots  of  those  seed- 
lings from  which  the  shoots  were  removed  showed  little  or  no  diminu- 
tion, and  their  average  weight  is  rather  greater  than  in  the  case  of  the 
intact  plants. 

The  remarkable  independence  of  the  development  of  the  roots  was 
apparent  in  other  experiments  made  with  the  object  of  ascertaining  to 
what  length  the  roots  would  grow  in  water  when  the  primary  shoot  and 
all  subsequently  developing  shoots  were  removed.  In  Zea  mays  the 
roots  attained  the  maximum  length  of  630  mm.,  in  Phasrolus  multi/oriis' 
a  length  of  0(51  mm.,  aud  in  Vicia  faba  a  length  of  718  mm.  An  experi- 
ment was  made  with  the  seedlings  of  Vicia  faha  to  ascertain  the  effect 
of  the  removal  of  the  roots,  and  although  this  experiment  involved  con- 
siderable disturbance  of  the  seedlings  in  consequence  of  repeated 
digging  u])  and  rej)lanting,  the  growth  of  the  shoots  was  not  checked 
until  they  had  attained  a  maximum  length  of  4G5  mm. 
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In  the  cuttings  of  Saliv  the  effect  u]>on  tlie  shoots  of  removing  the 
roots  and  vice  versa  made  itself  apparent  rehitively  early.  The  first 
thing  to  be  ]ioticed  was  a  diminution  in  the  develo])ment  of  the  roots 
of  those  cuttings  whose  shoots  had  been  removed,  and  somewhat  later 
the  development  of  the  shoots  whose  roots  had  been  removed.  By 
analogy  with  the  seedlings  the  opposite  result  would  havb  been  antici- 
pated, as  iu  the  seedlings  the  roots  asserted  their  independence  of  the 
shoots  the  longer. 

It  remains  to  determine- by  a  more  extended  investigation  to  what 
extent  the  principles  of  correlation,  as  manifested  m  the  growth  of 
these  few  species,  are  of  general  application. 

Are  .non-leguminous  plants  able  to  assimilate  free  nitrogen? 
F.  XoBBE  and  L.  Hiltner  {Landw.  Ver.s.  Stat,  45  {lt>94),  ]S!o.  1  and  5, 
pp.  155-J'j9). — The  ability  to  assimihxte  the  free- nitrogen  of  the  air  as 
possessed  by  tubercle-forming  plants,  such  as  legumes,  alders,  Mea/jnus, 
Podoe<irp}iH,  etc.,  is  recognized,  and  the  claim  recently  set  forth  that 
non-leguminous  or  non-tubercle-forming  plants  have  the  same  jiower 
was  investigated  by  the  authors.  Iu  those  jdants  able  to  assimilate 
free  nitrogen  an  increased  nitrogen  content  is  shown  in  their  leaves 
and  other  parts  above  groniid.  It  is  claimed  that  some  non  leguminous 
plants,  as  mustard,  are  able,  indirectly,  to  contribute  to  the  enrichment 
of  the  soil  by  stimulating  to  greater  activity  the  known  soil  organisms. 

In  1893  a  series  of  experiments  was  conducted  with  mustard  plants 
growing  in  sand,  to  which  varying  amounts  of  uitrogen  were  added 
from  time  to  time.  The  total  yield  of  nitrogen  kept  pace  with  the 
varying  amount  of  soil  nitrogen,  and  there  was  no  increase  due  to 
assimilation  of  free  nitrogen. 

On  June  15,  1893,  a  series  of  exi)eriments  with  peas,  mustard,  buck- 
wheat, and  oats  was  begun.  Nine  pots  of  5  liters  capacity  were  filled 
from  a  mixture  of  4,329  gm.  sand  and  1,000  gin.  garden  soil.  The  soil 
contained  an  average  of  0.332  per  cent  of  nitrogen,  or  3.320  gm.  per 
pot,  0.447  gm.  being  soluble.  In  addition  each  pot  received  0.5  gm. 
l)otassium  chlorid  and  5  gm.  calcium  phosphate.  The  mixture  of  soil 
and  sand  was  sterilized  and  then  inoculated  with  an  extract  from  a 
mixture  of  soil  in  which  all  4  plants  had  previously  grown.  Two 
pots  each  were  jilanted  with  10  seeds  of  peas,  mustard,  buckwheat,. and 
oats,  and  1  pot  left  as  a  check.  The  aerial  parts  of  the  plants  were 
harvested  July  15,  when  the  mustard  and  buckwheat  were  just  coming 
into  bloom,  and  tahular  information  is  given  as  to  the  height  of  the 
plants,  their  dry  matteij  and  nitrogen  content.  On  July  27  and  Sep- 
tember 8  a  second  and  third  seeding  were  made  as  before,  and  the 
plants  were  harvested  September  0  and  November  7.     Tabular  informa- 
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tiou  is  o-iven  as  for  tlu^  previous  lot.     The  plants  of  the  3  seediii^s  upon 
analysis  yielded  as  follows: 

AnaJijHhs  of  airial  parls  of  plants. 


Peas. 

Mustard. 

Buck-wheat. 

Oats. 

Dry 
matter. 

Nitro- 
gen. 

Dry 
matter. 

Nitro- 
gen. 

Dry 
matter. 

Nitro- 
gen. 

Dry 
matter. 

Nitro- 
gen. 

First  .seeding,  10  seeds , 

Second  .seeding,  25  seeds  . . . 
Third  seeding,  25  seeds 

Grams. 
3.  620 
5.655 
5. 289 

14.  564 

Gram. 
0.157 
0.271 
0. 256 

Grams. 
2. 383 
3.961 
0.950 

Gram. 
0. 105 
0. 109 
0.  023 

Grams. 
2.957 
3.  090 
1.216 

Gram. 
0.121 

0.087 
(1.  026 

Grains. 
1.951 
4.120 
2.204 

Gram. 
0.082 
0. 132 
0.047 

Total 

0.684 

7.294 

0.237 

7.269 

0.234 

8.275 

0.261 

The  nitrogen  balance  in  grams  for  the  whole  series  is  as  follows: 

NUroqen  halaure. 


Peas. 


Mustard. 


I         Grams 

Nitrogen  in  original  soil j  3. 320 

Nitrogen  m  seed 1  0.  401 

Nitrogen  in  liarvest 0.  084 

Nitrogen  m  roots 0. 175 

Nitrogen  in  soil  alter  har-  1 

vest I  3.399 


!.  721 


Total  gain  in  nitrogen. 


Grams. 

3.  320  ^  o 

0.  018  5  "■ 

0.  237  I 

0,  068  (  o 
|.3. 

3.  269  J 


Buckwheat. 


Gra'ins. 
3.  320  ^ 
0.l)27r 
0.  234  I 

"•"''2ln.C02 
3.  326  I 


Oats. 


Grams. 
3.  320  i  3  3gg 
0.  048  J  "*■  ^^ 
0.  201 1 
0.  226  [ 


Check 
pot. 


-  4. 105 


3.  618  J 


Grams. 
3.320 


3.374 


0.  054 


From  the  la.st  table  it  is  shown  that  there  were  gains  made  in  every 
case  over  the  original.  In  the  case  of  the  check  pot  the  gam  is  so 
slight  as  to  fiill  within  the  limits  of  error. 

The  first  table  shows  that  the  peas  alone  were  able  to  acquire  the 
nitrogen  of  the  air,  and  the  other  3  genera  showed  a  decline  in  spite  of 
the  increased  amount  of  nitrogen  in  the  soil.  It  goes  to  show  that  (1) 
peas  and  other  tubercle-forming  plants  occupy  a  position  separate  from 
the  non-tubercle-forming  plants  so  f;iT  as  nitrogen  assimilation  is  con- 
cerned, and  (2)  the  3  non-leguminous  plants  were  unable  to  take  up  the 
nitrogen,  which  Avent  to  enrich  the  soil. 

From  the  plants  of  the  second  and  third  sowings  it  can  not  be  claimed 
the  increased  nitrogen  was  acquired  through  the  plants,  as  they  would 
hardly  be  stunted  in  growth  due  to  a  deficiency  of  nitrogen  while  stor- 
ing it  up  in  the  soil.  There  seems  no  other  explanation  than  that  the 
enrichment  of  the  soil  takes  place  in  the  soil  itself,  as  has  been  shown 
by  Winogradsky,  lierthelot,  and  others,  as  due  to  the  action  of  soil 
bacteria.  The  nitrogen  so  stored  up  is  not  immediately  available  to  the 
plants,  but  is  rendered  so  by  nitriticatiou. 

The  author.s'  exi>eriments  in  1891  tend  to  su})port  this  supposition. 

The  formation  of  root  tubercles  among  legumes,  C.  Nattdin 
{Jour.  Af/r.  .J*r((f.,  '>s  {1891),  Rq.SD,  pp.  153,  45-1). — ^The  author  mentions 
the  unsuccessful  attempts  to  grow  Lesptcdcza  vi)rjaf((,  a  S])eciesof  Cassia 
from  Senegal,  Balsamocarpou  brevifoUum,  and  other  species  of  tropical 
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and  subtropical  legumes.  On  none  were  there  any  tubercles  developed. 
On  tlie  other  hand,  there  were  ^rown  without  any  trouble  Ardchis 
hyp<>(/ca,Soj(i  ///.s^^/^/a,  several  species  of  r«,s.s"/a,  some  of  which  are  closely 
related  to  those  mentioned  above  as  failing,  Poinciana  and  lUinhlnia 
species,  and  AcaeUi  and  Mimosa  species  from  Australia.  On  all  of  these 
there  was  a  cons}»icnous  development  of  tubercles.  The  question  is 
raised,  without  any  attempt  at  answering  it,  as  to  whether  there  are  few 
or  many  kinds  of  bacteria  capable  of  tubercle  production,  and  why  the 
apparently  indigenous  species  are  able  to  inoculate  the  roots  of  some 
and  not  other  foreign  Ije<jum'inosiv. 

The  formation  of  proteids  in  plant  cells,  O.  Loiiw  {College  Agr., 
Tokyo,  Japan,  Bid.,  vol.  :?,  No.  2.  pp.  43-07). — The  importance  of  the 
formation  of  albundnous  matter  in  plant  cells  is  shown,  and  the  fol- 
lowing review  given  of  the  autlior's  views.  This  synthesis  is  common 
to  all  kinds  of  plants,  the  chlorophj  U-bearing  plants  deriving  their 
carbon  mainly  from  the  carbohydrates,  whde  the  fungi  make  use  of  a 
variety  of  organic  compounds.  Ammonuim  salts,  ureas,  ammonium 
bases,  etc.,  can  serve  as  sources  of  nitrogen,  while  the  sulphur  comes 
from  sulphates  and  various  organic  sulphur  compounds.  It  seems 
highly  probable  that  the  proteids  derived  from  any  of  these  sources 
will  be  the  same ;  otherwise  the  protoplasm  formed  would  show  varia- 
tions according  to  the  difference  in  food.  Regarding  the  various  sources 
from  which  the  plant  must  form  its  proteids,  some  are  of  greater  availa- 
bility than  others.  Among  the  lower  fungi  the  nutritive  value  of  acids 
and  alcohol  is  increased  by  the  entrance  of  a  number  of  hydroxyl 
groups,  and  the  presence  of  aldehyde  or  ketone  groui)s  increases  their 
assimilability.  The  lower  alcohols  and  members  of  the  fatty  groups 
are  more  available  than  the  hi.ijher  ones,  etc.  In  culture  solutions 
organic  bases  are  best  neutralized  with  phosphoric  acid,  whde  acids 
are  best  supplied  from  sodium  salts.  A.  list  of  compounds  is  given 
which  will  support  bacterial  growth  either  very  feebly  or  not  at  all, 
while  if  a  0.13  jier  cent  solution  of  peptone  be  added  there  is  a  rapid 
development,  showing  that  these  substances  are  not  poisonous  to  such 
a  degree  as  to  kill  the  bacteria  if  sufticiently  nourished. 

Among  the  alcohols,  the  higher  members,  up  to  amyl  alcohol,  have 
noxious  qualities,  and  must  be  used  in  very  great  dilution  to  grow 
bacterial  vegetation.  The  nutritive  value  of  the  fatty  acids  decreases 
in  proportion  to  the  increase  in  their  molecular  weight.  Nutrient 
solutions  containing  O..")  per  cent  of  sodium  acetate  readily  grew  colonies 
of  Feniclllhini,  S((ecJiaromyces,  Myeodenna,  and  bacteria  from  jiutrid 
meat,  while  when  the  same  amount  of  sodium  valerianate  was  used  oidy 
a  slight  development  of  bacteria  was  observed.  JMethyl  alcohol,  as  well 
as  methylal  and  methyl  sulphuric  acid  in  proper  dilutions,  maybe  used 
by  bacteria  in  building  uj)  protein  and  protoplasm.  It  is  claimed  that 
the  group  used  for  the  formation  of  proteids  must  contain  but  one  atom 
of  carbon,  and  can  not  be  anything  else  than  formic  aldehyde,  which  by 
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condensation  is  mipable  of  forming  various  sugars,  or  it  must  by  oxida- 
tion be  (japable  of  being  reduced  to  formic  aldeliyde. 

The  following  table  shows  the  value  of  a  number  of  compounds  as 
sources  of  carbon  for  fungi: 

Coinpotiudx  (irailahle  as  sourven  of  oarhon. 


Good. 

Fairl3"  good. 

Poor.                          Probably  not  available. 

Glycerin 

Dimethyl-oxypyrimidiii. 

A8]>arao:in 

Cotiein     

The  great  variety  whicli  exists  in  the  sources  of  carbon  is  also  true 
regarding  the  sources  of  nitrogen.  Nitrites,  in  some  concentrations, 
are  less  favorable  than  nitrates,  and  in  acid  solutions  they  are  poison- 
ous.    Regarding  the  sources  of  nitrogen,  the  author  says: 

'■The  nitrogen  compounds  used  ninst  be  converted  first  into  one  and  the  same 
atomic  group  before  the  synthetical  work  can  begin.  This  group  is  evidently 
ammonia,  which,  in  form  of  salts,  is  not  only  very  favorable  for  mold  fungi  and  bac- 
teria, but  also  the  simplest  nitrogen  compound  that  can  directly  l)e  utilized  Nitrates 
have  to  be  reduced  first.  If  organic  nitrogen  compounds  are  used  as  sources  of  nitro- 
gen, the  latter  has  to  be  split  off  in  shape  of  ammonia  before  the  protein  formation 
can  begin.  This  can  be  accomplished  in  many  cases  by  simple  splitting;  in  other 
cases  by  oxidation.  .  . 

"The  anaerobic  microbes  may,  by  reducing  infiuences,  transform  nitrogen  of  cer- 
tain compounds  into  ammonia,  while  the  aerobic  employ  oxidation.  .  ,   . 

"A  very  remarlcable  case  is  the  assimilation  of  free  nitrogen  by  certain  bacteria  of 
the  soil,  as  was  asserted  years  ago  by  Berthelot  and  recently  confirmed  by  Wino- 
gradsky.  The  free  nitrogen  is  here  probably  first  converted  into  ammonium  nitrite, 
and  the  nitrous  acid  then  als(T  rapidly  Veduced  to  nmmonia." 

As  sources  of  sulphur  the  organic  sulphur  compounds  must  be  split 
up,  forming  hydrogen  sulphid,  to  become  available.  The  hydrogen 
sulphid  is  produced  only  in  such  (luantity  as  is  immediately  required, 
an  accumulation  being  noxious. 

The  conclusion  is  reached  that  tiie  atomic  groups  serving  for  tlie 
formation  of  proteins  in  fungi  are  formic  aldehyde,  ammonia,  and 
hydrogen  sulphid.  Among  chloroj^hyll  bearing  plants  carbohydrates 
are  i^roduced  by  assimilation,  and  these  furnish  the  principal  source  of 
carbon  for  proteids.  Nitrates  or  ammonia  salts  supply  the  nitrogen 
and  the  sulphates  the  sulphur.  The  reduction  of  the  nitrates  and  sul- 
phates must  take  i)lace,  as  in  the  case  of  the  lower  fungi.  When  all 
conditions  are  favorable  the  synthetical  processes  take  i)lace  so  rapidly 
that  the  intermediate  steps  can  not  be  directly  traced.     Numerous 
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experiments  show  tliat  asparagiii  plays  a  very  important  role  in  this 
connection.  Asparagin  occurs  normally  in  nuiny  j)lants  and  under 
special  cases  in  many  more.  It  has  been  demonstrated  that  the  pro- 
duction ot  asi)aragin  is  connected  witli  a  decrease  in  protein  matter, 
and  numerous  cases  are  cited  showing  that  the  greater  portion  of  the 
nitrogen  of  the  protein  reappears  in  the  form  of  amido-compounds,  as 
asparagin  and  glutamin.  Tliere  a[»pears  a  close  connection  between 
the  decrease  of  the  carbohydrates  and  an  incipient  decomposition  of 
l)roteid  compounds  with  the  production  of  asparagin,  and  the  amount 
of  asparagin  formed  in  the  process  of  germination  increases  as  the 
reserve  carbohydrates  decrease.  The  proportion  of  protein  to  carbo- 
hydrates IS  given  for  quite  a  list  of  seeds  and  parts  of  plants.  In  addi- 
tion to  asparagin  there  are  found  in  some  plants  various  other  nitrog- 
enous compounds,  the  principal  ones  being  leucin,  tyrosin,  arginan, 
allantoiu,  guanidin,  and  glutamin. 

The  quantity  of  amido-acids  during  the  first  period  of  germination  is 
constantly  decreasing,  while  that  of  asparagin  is  increasing.  The  pri- 
mary amido-products  are  said  to  disappear  first,  their  carbon  going 
partly  to  support  respiration,  and  the  rest,  together  with  the  nitrogen, 
forming  asparagin,  which  in  turn  disai)])ears  with  the  increase  of  glucose 
formed  by  the  chlorophyll.  This  is  believed  to  indicate  that  asparagin 
is  a  transitory  product,  found  when  the  conditions  for  protein  synthesis 
are  not  complete.  The  accumulation  of  asparagin  is  connected  with  the 
gradual  disappearance  of  amido  x^roducts  resulting  from  a  decomposi- 
tion of  protein. 

The  asparagin  in  plants  has  two  scources;  it  is  either  directly  formed 
from  glucose,  ammonia,  or  nitrates,  and  sulphates;  or  it  may  be  a 
transitory  product  between  protein  decomposition  and  reconstruction. 
Although  originating  from  widely  different  materials,  the  i)rocesses 
closely  resemble  each  other,  if  indeed  they  are  not  identical.  To  etiect 
the  synthesis  of  proteids  a  certain  amount  of  energy  is  required,  which 
is  supplied  by  resiiiration ;  this  in  turn  causes  the  partial  oxidation 
necessary  for  transforming  glucose  into  asparagin  or  aspartic  acid. 
Wherever  respiration  is  impeded  protein  production  is  checked,  and,  as 
it  is  best  supported  by  the  carbohydrates,  glucose  plays  a  still  more 
important  role  in  protein  formation,  yielding  chemical  energy.  As  the 
leaves  produce  by  assimilation  large  amounts  of  glucose,  they  are  also 
the  most  favorable  organs  for  protein  production. 

Glucose  is  highly  important  in  protein  formation  in  many  ways.  It 
not  only  is  a  source  of  carbon,  but  enables  reductions  and  yields  the 
energy  necessary  for  respiration.  It  also  protects  protein  against 
decomposition.  If  the  respiration  process  iinds  neither  sugars  nor  fat, 
then  the  reserve  protein  is  attacked,  and  yields  a  portion  of  its  carbon 
for  the  wants  of  respiration.  Another  portion,  splitting  up  into  formic 
aldehyde  and  ammonia,  forms  asi)aragin  to  be  again  stored  up  for  later 
use.    The  reserve  protein  is  j)resent  in  full-grown  plants  only  in  soUitiou 
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Id  the  vacuole,  and  may  be  either  active  or  i^assive  albiuneu.  Passive 
albumen  is  produced  by  the  transfornuitiou  of  the  active  unstable  albu- 
men, and  is  not  a  i)rodu(*t  of  syntliesis.  This,  the  author  claims,  is 
clearly  shown  by  the  chemical  processes  Iniown  to  take  place. 

On  the  existence  of  oxalate  of  lime  in  solution  in  plants,  E.  1>el 
ZUN(^  {'Jour.  Bot.  France,  S  {IS!)1),  X<>.  1:J,  pp.  ;2i::!-2r.)).—T\iQ,  author 
conducted  a  series  of  investigations  on  the  form  in  which  oxalate  of  lime 
exists  in  plants  and  found  (1)  that  in  addition  to  the  crystallized  nnd 
granulated  lorms  there  exist  solutions  of  the  same  in  unstable  combi- 
nation with  certain  free  acids  in  the  cell  sap.  The  most  usual  forms  are 
'•'citroxalate."  and  "oxoxalate"  of  lime;  (U)  oxalate,  of  lime  i)lays  the 
part  of  a  reserve  nutritive  material  for  the  plant,  as  may  be  seen  during 
the  process  of  germination  of  various  seeds.  Oxalate  of  lime  may  exist 
iu  solution  in  very  considerable  quantity  in  a  plant,  but  not  enough  to 
manifest  itself  as  crystals  in  one  plant,  nor  should  it  be  aflflrmed  from 
this  that  it  is  wholly  absent  in  another.  This  is  shown  in  the  cotyledons 
of  2  species  of  lupines.  In  Lupinus  Juteiis  it  occurs  as  crystals,  while 
in  L.  albus  it  is  wholly  in  solution. 

On  the  occurrence  of  mucin  in  plants,  J.  Ishti  {College  Agr., 
Toki/o,  Japan,  Bui,  vol.  3,  Xo.  2,  pp.  97-100). — Hitherto  the  slimy 
material  known  to  be  present  in  many  jdants  has  consisted  of  carbo- 
hydrates, which  upon  treatment  yield  various  sugars,  as  galactose, 
arabinose,  mannose,  etc.,  while  the  animal  slimes  are  protein  compounds. 
The  author  found  in  the  tuberous  roots  of  Japanese  yams,  Dioseorea 
spp,,  a  slimy  matter  easily  precipitated  by  acetic  acid,  and  further 
investigation  showed  it  to  belong  to  the  mucins.  Detailed  information 
is  given  as  to  the  preparation  of  the  slime  from  the  yams  and  its 
reaction  with  various  chemicals.  An  analysis  made  of  the  purified 
substance  dried  at  110°  C,  gave  as  an  average  of  3  analyses,  carbon 
52.82  per  cent,  hydrogen  7.53,  nitrogen  14.20,  oxygen  and  sulphur 
(calculated)  25.05,  and  ash  0.41.  From  this  composition  it  is  seen  to  be 
approximately  the  same  as  the  mucin  of  bile,  although  its  identity  is 
not  claimed. 

The  author  concludes  as  follows: 

"Our  slime  shows  all  the  essential  characteristics  of  the  animal  mucin,  and  (lifters 
only  in  some  suborilinate  points;  it  is  with  more  difficulty  soluble  iii  dilute  alkalis 
and  yields  a  turbidity  Avith  potassium  ferrocyauid.  Our  substance  is  doubtless  a 
kind  of  mucin,  and  as  this  is  the  iirst  time  that  such  a  compound  has  been  found  in 
the  vegetable  kingdom,  it  is  certainly  of  physiological  interest.  The  quantity, 
determined  as  accurately  as  possible,  amounts  to  8  per  cent  of  the  tuber  dried  at 
100^  C." 

Mannane  as  a  reserve  material  in  the  seeds  of  Diospyros  kaki, 
J.  ISHii  {College  Agr  ,  Tokyo,  Japan,  Bui.,  vol.  2,  No.  2,  pp.  101,  102). — 
The  investigations  of  the  author  showed  that  the  flesh  of  the  fruit 
contains  large  amounts  of  dextrose  and  levulose,  but  no  mannose  nor 
galactose.  Ui)on  examining  the  seed  no  starch  was  to  be  found,  but 
a  soft  white  mass  as  a  reserve  material,  which  could  easily  be  converted 
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into  sugar  by  boiling  with  5  per  cent  sulphuric  acid  for  an  hour.  By 
treating  this  produ(;t  with  barium  carbonate  to  remove  the  sulphuric 
acid  and  tlien  tilteriug  and  treating  the  filtrate  with  acetate  of  phenyl- 
hydrazin,  aftei  a  tew  manipulations  there  were  formed  yellow  needles, 
soluble  with  difficulty  in  hot  alcohol  and  melting  at  205°  C.,  evidently 
plienylglucosazon.  From  this  it  is  concluded  that  the  sugar  is  mannose, 
and  the  white  substance  of  the  seed  is  <'alled  mannane,  a  polyanhydrid 
of  mannose.  It  is  shown  that  the  seed  stores  up  in  the  form  of  an 
anhydrid,  a  sugar  that  is  different  from  the  sugars  contained  in  the 
fiesh  of  the  fruit. 

On  the  reserve  protein  in  plants,  G.  Baikuhaka  (To^/^v/^;  ^l^r., 
Tokt/o,  Japan,  BuL,  vol.  2,  No.  2,  pp.  79-96). — The  author  has  sought  to 
discover  the  form  in  which  reserve  protein  is  held  by  plants  in  addi- 
tion to  the  aleurone  m  their  seeds.  It  is  supposed  that  albumen  is 
present  m  solution  in  all  the  plant  juices  ready  for  use  when  needed  by 
the  plant.  The  rehition  of  active  albumen  to  the  production  of 
amnio  compounds  ni  branches  j)laced  in  water,  and  when  phiiits  are 
deprived  of  light,  or  m  leaf  buds  in  spring,  has  not  yet  been  deter- 
mined. Experiments  were  conducted  to  ascertain  the  function  of  the 
active  albumen  m  the  bark,  leaves,  flowers,  and  roots  of  various  plants.- 
The  methods  of  treatment  were  those  suggested  by  Loew  in  Bulletin, 
vol.  2,  Xo.  1  (E.  S  E.,  5,  p.  Ill),  modified  in  certain  particulars  to  meet 
the  necessities  of  the  experiment.  The  details  of  the  experiments  and 
beliavior  of  the  proteosomes  when  subjected  to  various  chemical 
manipulations  are  given.  ♦  It  is  shown  that  the  decrease  of  active 
albumen  stands  in  close  relation  to  the  formation  of  asparagin. 

In  order  to  deternnne  the  frequency  with  which  active  albumen 
occurs  m  plants,  inicroscoi^ical  examinations  were  made  of  various 
parts  of  104  species  of  plants,  representing  52  orders.  Of  these,  51 
species  in  29  orders  contained  active  albumen  stored  up  as  a  reserve 
material.  Of  the  others  many  contained  passive  albumen,  while  some 
do  not  store  up  any  albuminous  matter  m  their  fully  developed  tissues. 
Active  albumen  sometimes  accumulates  in  the  flowers,  and  is  entirely 
absent  in  the  adjacent  parts  of  the  plant.  In  the  Graininece  it  was 
found  only  in  the  epidermis,  and  there  only  in  a  certain  period  of  devel- 
opment In  the  shade  active  albumen  is  formed  less  abundantly  than 
m  sunlight.  Young  leaves  are  richer  in  it  than  old  ones,  and  partly 
etiolated  leaves  may  show  it  as  abundantly  in  their  white  parts  as  in 
the  green  portions. 

The  influence  of  light  on  diastase,  J.  li.  Green  {Ann.  Bat.,  8 
{i<S.9i),  No.  31,  pp.  370-37:]). — It  having  been  shown  that  the  amount  of 
diastase  which  can  be  abstracted  from  foliage  leaves  varies  greatly  in 
24  hours,  being  greatest  after  a  period  of  darkness,  and  relatively  less 
after  a  long  period  of  illumination,  and  that  solar  rays  exercise  a  very 
destructive  influence  on  certain  enzymes  that  are  secreted  by  various  bac- 
teria, the  author  investigated  the  possibility  of  light  being  destructive 
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to  the  ordinary  eiizyiiies  of  vegetative  organisms.  Diastase,  being  ensy 
of  extraction,  was  the  one  selected,  and  for  the  experiments  it  was 
prepared  from  ordinary  malt.  The  mode  of  experiment  was  to  pre- 
pare some  extract  of  malt  by  infusing  the  ground  grains  with  water 
or  salt  solution  aud  expose  half  the  (piantity  to  strong  light,  either 
solar  or  electric,  for  varying  times;  then  measured  ([uantities  of  the 
exposed  aud  unexposed  halves  were  allowed  to  act  upon  ii  thin  starch 
preparation  at  about  the  ordinary  laboratory  temperature.  When 
digestion  was  well  advanced,  both  tubes  having  been  boiled  with 
excess  ot  Fehlmg's  solution,  the  resulting  precipitate  was  collected, 
washed,  ignited,  aud  weighed  as  copper  oxid. 

The  results  of  the  experiments  were  as  follows:  (1)  Light,  whether 
solar  or  electric,  exercises  a  destructive  effect  upon  diastase;  (2)  the 
deleterious  influence  is  confined  to  the  rays  of  the  violet  end  of  the 
spectrum,  the  others  being  slightly  favorable  rather  than  destructive; 
and  (3)  the  coloring  matter  of  the  barley  husk  acts  as  ;\  screen, 
preserving  the  diastase  from  the  destructive  effect  of  light. 

The  destructive  influence  continues  after  the  exposure  to  light  is 
discontinued,  the  exposed  solution  getting  weaker  and  weaker  until  it 
has  110  (^hastatic  action.  The  part  of  the  solution  kept  in  darkness 
maintained  its  diastatic  power  unimpaired  for  more  than  a  month,  by 
which  time  the  exposed  part  possessed  no  power  to  act  upon  the  starch. 

Insectivorous  plants,  P.  Geddes  (Chapters  lit  Modern  Botany, 
18'Ji,  PI)  1-59,  Jif/s.  4;  abs.  in  *SV-i.  Go,s.,  n.  ser.,  1  {1894),  No.  7,  pp. 
159). — Illustrated  descriiDtions  are  given  of  the  knowm  insectivorous 
plants,  with  summaries  of  the  latest  experiments  upon  their  physio- 
logical action.  The  author  still  insists  on  the  importance  of  insect 
catching  as  a  source  of  nitrogen  to  the  plant,  in  spite  of  the  contention 
of  recent  authors  that  the  secretive  glands  of  pitcher  plants  are  not 
special  and  essential  adaptations  toward  insect  capture  and  digestion, 
but  mere  water  stoinata  which  play  the  part  of  regulators  of  transpira- 
tion,—l.  O.  HOWARD. 

Revision  of  the  genus  Lathyrus  in  North  and  Central  America,  T.  G.  White, 

(Torrey  Bui.,  21  {1894),  No.  10,  pp.  444-458). — A  prehiniuary  revision  of  the  genus 
and  description  of  new  species. 

The  Smilaceee  of  North  and  Central  America,  T.  Moron(;  (Torrey  Bid.,  21  (1894), 
No.  lO,  pp.  419-44o). — A  r(?vi,sion  of  the  genus  aud  description  of  new  species. 

Popular  American  plant  names,  F.  I).  Behgen  {Bot.  Gaz.,  19  (1894),  No.  11,  pp. 
429-444). 

On  the  mechanism  of  plant  respiration,  L.  Maquenne  (Compt.  Iioid.,  119  {1894), 
No.  17,  pp   097-699). 

Nature  and  distribution  of  attraction  spheres  and  centrosomes  in  vegetable 
cells,  .J.  H    SuiiAFiXER  (Bol.  Ga:.,  19  (1894),  No.  11,  pp.  445-459,  pi.  1). 

The  periodic  reduction  of  the  number  of  chromosomes  in  the  life  history  of 
living  organisms,  E    .SiRASurRiiER  {Ann.  Bot.,  8  {1894),  No.  31,  pp.  281-316). 

Geotropic  sensitiveness  of  the  root  tip,  W.  Pfefeer  {Ann.  Bot.,  8  {1894),  No. 
Si,  pp.  Sr7-3.'0). — A  preliminary  paper  in  which  it  is  shown  that  only  the  tip  of  the 
root  18  geotropically  sensitive,  and  it  induces  the  curvature  of  the  root. 
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Contributions  to  life  histories  of  plants,  T.  Meehax  (Proc.  Phil.  Acad.  Sci., 
lS9i,  pt.  '^,  pp.  163-171). — Articles  ;iro  contributed  on  the  morphology  of  bractless 
iutiorescence,  purple -leaved  phints,  the  origin  of  the  apical  cell,  the  fall  of  the  leaf 
iu  holly,  and  bees  and  honeysuckles. 

Do  plants  use  the  nitrogen  of  the  air  ?  C.  M.  Aikman  (Agr.  Jour.  Cape  Colony, 
7  (,l'^04),  Xo.  -20,  PI).  4h2,  463).— .S.  popular  resumd. 

The  inorganic  material  of  plants,  Z.  Espejo  {Bol.  Nac.  Agr.,  IS  {1SD4),  No.  16 
and  16,  pp.  37S-.!S()). 

On  the  presence  of  methyl  salicylic  ether  in  plants,  E.  Bourquelot  {Compt. 
Rend.,  119  {1S94),  No.  19,  pp.  S02-S04). — P\)und  iu  Gaaltheria  procnmhens,  G.  punctata, 
G.  Jcschenaiiltii,  Betiila  lenta,  Polygala  alba,  P.  senega,  P.  vulgaris,  and  Alonotropa. 
hypopitgs. 

FERMENTATION— BACTERIOLOGY. 

The  role  of  bacteria  in  agriculture,    H.   Wii.FARrii  {Ztschr.   landw.    Cent.    Ver. 

Sachsen,  1894,  No.  S,  pp.  :?S1-2S7) 

Preparing  culture  media,  J.  L  Smith  (Intcrnat.  Jour.  Micr.  and  Nat.  ScL,  4 
{1S94),  scr.  .3,  pp.  369-371)-. 

Plate  cultures  of  anaerobic  bacteria,  F  G.  Now  {Ccntbl.  Bakt.  und  Par.,  16 
{1S94),  No.  14,  pp.  566-571,  figs.  J).— Descriptions  of  apparatus  and  details  of  opera- 
tions and  results. 

Action  of  light  on  bacteria  and  fungi,  H.  M.  Ward  {Chem.  News,  70  {1894),  No. 
1824,  pp.  2.'S-230;  No.  1825,  pp.  241-244).— K  lecture  delivered  at  the  Royal  Institu- 
tion of  Great  Britain. 

On  the  production  of  gaseous  formic  aldehyde  for  disinfection,  R.  Cambier 
and  A.  Brochet  (Compt.  L'cnd.,  119  {1894),  No.  15,  pp.  607-609). 

The  antiseptic  properties  of  formol  (formic  aldehyde),  A.  Trillo  {Compt. 
Rend.,  119  (1894),  No.  14,  pp.  563-565). 

ZOOLOGY. 

Pocket  gophers  and  moles,  C.  L.  Newman  [Arkansas  t<ta. Bnl.  28., 
pp.  108-113), — Notes  on  tlic  life  history  and  damage  caused  by  pocket 
gophers  {Geojui/s  hreviceps),  with  accounts  of  the  methods  employed  in 
destroying  them.  Corn,  rye,  and  peas  soaked  in  strychnin  were  put 
into  the  burrows,  and  cotton  or  rags  saturated  with  bisulphid  of  carbon 
were  introduced  into  the  holes  and  the  openings  closed  with  earth, 
but  with  small  success.  Steel  traps  buried  in  the  bottom  of  the  bur- 
rows were  found  much  more  effective. 

Moles  were  caught  by  locating  the  points  where  they  were  work- 
ing, pressing  in  the  freshly  made  burrows  on  each  side  of  the  animals 
and  throwing  them  out  of  the  ground  with  a  sweep  of  a  spade 

METEOROLOGY. 

On  protection  against  night  frosts,  H.  E.  Hamberg  (A'///.Xa?irf^. 
Akad.  Handl.  Tidskr.,  33  [1894),  pp.  125-127).— T\\\^  is  a  synopsis  of  a 
paper  delivered  before  the  Royal  Swedish  xVgricultural  Academy  and 
treating  mainly  of  the  investigations  of  Lemstrom  and  Homen  on  this 
subject. 
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Lemstroiii's  work  lias  beeu  summarized  (E.  S.  11.,  6,  p.  (JOO^.  Ilomeu 
attemi)ted  to  determine  <|iuintitative]y  the  amouut  of  lieat  lost  tlirougii 
nocturnal  radiation,  viz,  the  cooling  of  the  air  and  the  ground,  and 
the  beat  required  for  the  formation  of  dew.  lie  found  that  the 
amounts  thus  lost  during  the  night  are  very  considerable;  under  other- 
wise similar  conditions  clayey  and  sandy  soils  have  a  greater  couduct- 
ibility  of  heat  than  marshy  soils.  Almost  twice  as  much  heat  is  lost 
from  the  former  class  of  soils  as  from  the  latter.  They  can,  however, 
better  replace  the  loss  of  heat  and  therefore  better  withstand  frost  than 
the  latter. 

Honien  also  states  that  crops  differ  greatly  in  their  susceptibility 
to  frost.  The  same  holds  true  with  ditferent  parts  of  the  same  plants, 
and  with  the  same  plants  at  different  stages  of  growth.  More  juicy 
plants  or  i^arts  of  i^lants  are,  as  a  rule,  more  susceptible  than  plants 
of  a  harder  structure;  there  are,  however,  so  many  exceptions  to 
this  rule  that  susceptibility  to  frost  must  be  considered  dependent 
on  the  specific,  but  still  unknown,  nature  of  each  i^lant  as  devek)ped 
by  heredity  through  innumerable  generations.  According  to  the 
author  crops  are  able  to  stand  temperatures  of  —2  to  —3^  C.  (28.4  to 
26.6'^  r.)  without  injury. — F.  AV.  woll. 

Meteorological  observations,  C.  S.  Phelps  {Connecticut  Starrs  Sta, 
Kpt.  1893,  PI),  llti-lls). — The  results  of  observations  on  rainfall  during 
the  period  from  May  to  October,  inclusive,  at  22  localities  in  the  State; 
and  on  temperature,  pressure,  humidity,  cloudiness,  and  precipitation 
during  each  month  of  the  year  at  the  station  are  reported  in  tables. 

The  average  total  precipitation  for  the  State  during  0  months  (May- 
October)  was  24.32  m. 

The  following  is  a  summary  of  the  observations  made  at  the  station: 
Barometer  (in.),  highest,  30.71);  lowest,  29.04;  mean,  30.03;  temperature 
(degrees  F.j,  highest,  91.1  (June);  lowest,  —  6,  (January);  mean,  4.").l ; 
humidity,  mean,  70.8;  precipitation  (in.) — total,  40.05;  number  of  days  on 
which  precipitation  was  0.01  in.  or  more,  121;  number  of  cloudy  days, 
107. 

"The  r.iinfall  for  the  year,  as  measiired  at  the  station  (46.65  in.),  is  a  little  below 
the  average  of  the  State.  .  .  . 

"  The  rainfall  was  deficient  during  just  tliat  portion  of  the  year  Avhen  most  needed 
by  the  greater  part  of  our  common  farm  crops.  This  condition  caused  great  injury 
to  such  crojis  as  corn,  potatoes,  grass,  and  tobacco.   .  .  . 

"The  spring  ojiened  a  little  later  than  usual.  The  last  damaging  frost  occurred 
May  8.  The  summer  months  were  characterized  by  frequent  drying  winds  and  a 
moderate  temperature,  with  light  rainfall  till  after  the  middle  of  August. 

"  Light  frost  appeared  on  low  ground  September  3.  The  lirst  killing  frost  occurred 
October  17.  This  gave  a  growing  season  of  161  days  since  the  last  damaging  frost 
in  the  spring,  while  the  average  growing  season,  since  the  station  began  its  observa- 
tions in  1888,  is  145  days." 

Report  of  the  North  Carolina  State  Weather  Service  for  1893, 
H.  B.  Battle,  C.  F.  von  Herrmann,  and  II.  Ninn  {Xorth  Carolina 
Sta.  Rpt.  Met.   Div.  1893,  pp.  63). — The  chief  meteorological  features 
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of  the  year  are  shown  in  notes  and  tables  compiled  from  the  reports  of 
07  observers  in  oSTorth  Carolina  and  the  adjacent  territory  of  Virginia, 
Tennessee,  and  Souih  Carohna.  The  tables  show  (1)  the  annual  sum- 
mary for  the  year  by  months;  (2)  annual  summaries  for  stations  having 
complete  or  nearly  complete  records  throughout  the  year;  (3)  the  high- 
est, lowest,  and  mean  barometer  for  each  month  of  the  year;  (4)  the 
maximum,  mmimum,  and  mean  temperature  for  each  month  of  the  year; 
(5)  tne  monthly  i)recipitation  and  number  of  rainy  days;  (0)  prevailing 
wind  directions;  and  (7)  comparisons  of  meteorological  conditions  for 
the  past  13  years,  ISSl-'OS.  Miscellaneous  data  relating  to  snows 
frosts,  local  storms,  etc.,  which  could  not  be  placed  in  tabular  form,  are 
also  given,  together  with  lists  of  observers  and  stations  in  operation  at 
the  end  of  1893,  of  weekly  crop  correspondents,  of  stations  receiving 
weather  forecasts  by  telegraph  or  mail,  and  of  publictitions  of  the 
weather  service  during  the  year. 

Meteorological  observations  in  Arkansas,  1893  (Arlansas  Sta.  BhJ.28,p.  114). 

A  table  taken  from  the  State  Weather  Service  report  shows  the  maximum,  mini- 
mum, and  mean  temperature  and  rainfall  ior  each  month  of  the  year,  and  the  dates 
of  first  and  last  Ivilling  frosts. 

Meteorological  records,  G.  E.  Mokrow  (Illinois  Sta.  Bui.  34,  pp.  418, 419). This 

is  a  summary  of  observations  on  rainfall  and  temperature  for  the  6  years  endin<>- 
Auo-ust  .31,  1894. 

Rainfall  record,  W.  H.  Heileman  {Iowa  Sta.  Bui.  25,  p.  4S).—A  record  of  the  rain- 
fall at  the  station  from  September  1,  189^!,  to  March  1,  1894. 

Meteorological  observations  at  Massachusetts  Hatch  Station,  C.  I).  Wahneh 
and  F.  L.  Waiuien  (Massachuscfis  Hatch  Sta.  Met.  Buls.  67,  6S,  and  69,  pp.  4  each).— 
Daily  and  monthly  summaries  of  observations  during  July,  August,  and  September 
at  the  observatory  of  the  station 

Meteorological  summaries  for  North  Carolina,  July  and  August,  1894,  H.  B. 
Battle,  C.  F.  \os  Hei;kmann,  and  R.  Nunn  (Xorth  Carolina  Weather  Service  Buls. 
5S,  pp.  17,  maps  2;  59,  pp.  16,  maps  2)  —The  usual  summaries  of  observations  by  the 
State  Weather  Service,  cooperating  with  the  Weather  Bureau  of  this  Department. 

Monthly  "Weather  Review  (  U.  S.  Dcpt.  Agr.,  Weather  Bureau,  Weather  Beview,  22 
{1S94),  Xo.  4,  pp.  43,  charts  5;  Xo.  5,  pp.  42,  charts  4;  No.  6,  pp.  3S,  charts  4).— These 
numbers  are  devoted  to  the  usual  topics. 

WATER— SOILS. 

Rhode  Island  soils,  H.  J.  Wheeler  and  B.  L.  IIartwell  {Rhode 
Island  »SYa.  Bui.  28,  pp.  15-33).— T\i(b  comparative  reliability  of  chem- 
ical analysis  and  soil  tests  with  fertilizers  for  determining  the  fertilizer 
requirements  of  soils  are  briefly  discussed,  and  analyses  of  7  samples 
of  soil  from  fields  in  difit'eient  parts  of  the  State  which  had  long  been 
used  as  pastures  are  reported.  Soils  of  this  character  were  selected 
on  the  supposition  that  they  would  yield  results  comparable  with  those 
obtained  on  virgin  soils,  for  which  Hilgard  has  laid  down  rules  for  inter- 
preting  the  results  of  analysis.'  It  was  found,  liowever,  that  Hilgard's 
basis  of  interpretation  would  not  apply  to  Ehode  Island  soils. 


'  Jour.  Amer.  Chem.  Soc,  16  (1894),  No.  1,  p.  34, 
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"  Soil  tests  with  fertilizers  have  sliowu  that  the  soil  of  Kingston  Plain  can  not  be 
profitably  cultivated  without  luiiuediate  resort  to  phosphatic  fertilizers,  though  the 
contrary  would  be  inferred  from  the  percentage  of  i)hosphoric  acid  and  lime  as  shown 
by  the  regular  method  of  chemical  analysis,  provided  the  results  are  interpreted 
upon  Hilgard's  basis  for  virgin  soils.  It  appears,  therefore,  that  soil  tests  with  fer- 
tilizers furnish,  at  ])resent,  more  reliable  data  for  arriving  at  the  actual  needs  of  our 
soils  than  does  the  ordinary  method  of  chemical  soil  analysis.  .  .   . 

"One  important  point  has  been  l)rought  out  with  great  emphasis  during  our 
examinations  of  the  soil  of  Kingston  Plain,  viz,  the  importance  of  recognizing  the 
presence  or  absence  of  any  considerable  degree  of  soil  acidity.  At  least  among 
American  writers  the  opinion  ai)parently  prevails  that  an  injurious  degree  of  soil 
acidity  is  practically  never  met  with  excei>t  in  bogs  or  wet,  marshy  lands,  some- 
times referred  to  as  'sour,  wet  lands.'  .  .  . 

"The  fact  that  a  degree  of  soil  acidity  which  is  highly  detrimental  to  certain 
agricultural  plants  is  liable  to  exLst  even  in  the  case  of  naturally  well-drained 
and  upland  soils  has  not,  we  believe,  been  heretofore  sufficiently  recognized,  and 
chemical  tests  for  the  same  have  been  too  frequently  omitted  in  the  course  of  soil 
examinations.  .   .   . 

"Some  reports  Avhich  have  come  to  us  of  inability  to  grow  successfully  ruta- 
bagas, onions,  and  more  especially  beets,  spinach,  lettuce,  etc.,  even  when  amply 
fertilized,  may  find  their  explanation  along  the  hue  of  too  great  soil  acidity.  .  .  . 

"In  case  of  acid  soils  (i.  c,  soils  which  when  moistened  impart  to  blue  litmus 
paper  a  red  color,  which  x»ersists  aft(!r  drying)  an  application  of  caustic  or  carbon- 
ate of  lime,  not  gypsum  or  ])la8ter,  has  always  ])rov('d  to  be  an  efficient  remedy." 

The  use  of  lime  in  form  of  good  marl,  wood  ashes,  leached  and 
unleached,  and  air-slacked  lime  is  believed  to  be  more  economical  in 
actual  ])ractice  than  that  of  other  alkaline  carbonates,  or  of  barnyard 
manure  in  liberal  doses,  although  these  are  believed  to  be  effective 
means  of  correcting  acidity. 

Alkaline  soils  of  Canada,  F.  T.  Shutt  {Canada  Exptl.  Farms  Rpt. 
1893,  pp.  135-110,  dgms.  3). — Analyses  of  4  samples  of  alkaline  soil 
from  Manitoba  contirm  the  conclusions  from  ])revious  examinations 
(E.  S.  R.,  4,  p  433;  G,  \).  124)  "  that  sul[)hate  of  magnesium,  and  not  sul- 
phate or  carbonate  of  soduim  (the  usual  form  of  alkali),  was,  in  all 
probabdity  the  cause  of  the  barrenness  of  the  soil.'" 

In  order  to  determine  an  effective  means  of  correcting  this  alkali  a 
series  of  pot  experiments  was  commenced  in  1892  and  continued  in 
1893.    The  results,  which  are  also  shown  in  diagrams,  were  as  follows: 

"In  soils  to  which  5  per  cent  of  magnesium  sulphate  (Epsom  salts)  had  been 
added  the  germination  of  the  seeds  was  always  greatly  retarded.  Many  of  the 
seeds  sown  never  produced  plants  that  ai)peared  above  the  surfiice  of  the  ground, 
while  those  which  came  \\\\  lacked  robustness,  made  but  little  growth,  and  then 
died.  All  the  experiments  i)roved  that  magnesium  sulphate  to  the  extent  of  5  per 
cent  in  the  soil  is  most  disastrous  to  plant  life. 

"In  another  series  suthcient  carbonate  of  lime,  iii  the  form  of  powdered  chalk, 
was  mixed  witli  the  soil  to  theoretically  convert,  after  the  la{)se  of  time,  the  5  per 
cent  of  magnesium  sul])hate  into  an  inert  and  insoluble  compound.  In  these  pots 
gerrainatiou  was  also  delayed,  though  not  so  long  as  in  the  former  series,  and  a 
greater  percentage  of  plants  gn-w,  though  their  development  was  not  equal  in 
vigor  or  luxuriance  to  those  in  tlie  potting  soil.  To  a  certain  extent  carbonate  of 
lime  had  counteracted  the  deleterious  etfects  of  the  magnesium  sulphate. 

"  Further  experiments  were  then  commenced,  in  which  lime  was  substituted  for 
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carbouate  of  lime  in  tbo  soil  coutaiumg  the  5  per  cout  of  ranguesiuin  sulphate.  The 
reaction  of  the  lime  iu  rendering-  tlie  maguesiuni  s;iit  msolnble  would  be  quicker, 
and  better  results  were  t  .erefore  exiiected  tbau  in  the  foregoing  series.  This  pre- 
diction proved  correct  Though  germination  was  somewhat  retarded,  a  greater 
percentage  of  ))lants  grew  and  attained  a  larger  and  healthier  growth  than  in  the 
soil  containing  the  antidote,  carbouate  of  lime.  It  was  evident  that  the  lime  proved 
the  more  efficacious  of  tlie  two.'' 

On  the  action  of  common  salt,  phosphates,  and  nitrate  of  soda 
in  rendering  soluble  the  potash  of  the  soil,  N.  Passerini  {Atti.  R. 
Acrad.  Econonilco-iKjrdrla  Fircnze.,  7:2  {1891),  pp.  15-25). — The  investi- 
gations of  Deherain  and  of  Cossa  on  the  effect  of  j?ypsuni  on  the  sola- 
bility  of  potash  in  the  soil  led  the  author  to  study  the  effects  of  the 
above-named  fertdizers  on  tlie  solubility  of  iiotash,  lime,  and  magnesia. 
December  17,  1892,  500  gin.  lots  of  earth  very  rich  m  potash  (1.23  per 
cent  K2O)  were  placed  in  glass  vessels  washed  with  boiling  hydro- 
chloric acid;  with  this  soil  there  had  been  previously  mixed  20  gm.  of 
either  common  salt,  monocalcic  phosphate,  tricalcic  phosphate,  or 
nitrate  of  soda.  In  one  series  of  vessels  the  earth  was  kept  moist,  in 
another  dry,  and  checks  were  emiiloyed.  Dust,  but  not  air,  was 
excluded.  Analyses  of  the  mixtures  were  made  from  July  to  Septem- 
ber, 1893.  The  solubility  in  boiling  water  was  determined,  using  1  liter 
of  water  iu  washing  oOO  gm.  of  soil. 

When  common  salt  was  added  to  the  soil  each  kilogram  of  the  latter 
when  kept  moist  contained  0.1831  gm.  of  soluble  potash  in  excess  of 
that  of  the  earth  without  salt,  and  an  excess  of  0.0725  gm.  when  the 
treated  soil  was  kept  dry.  Thus  in  8,000,000  kg.,  which  the  author 
estimates  as  the  average  weight  of  the  active  stratum  of  a  cnltivated 
soil  of  1  hectare,  he  states  that  there  had  been  made  soluble  by  means 
of  common  salt  in  a  humid  soil  1,105  kg.  of  potash  per  hectare,  in  a 
dry  soil  580  kg.  of  potash. 

Attention  is  called  to  the  fact  that  the  proportion  of  fertilizer  to  soil, 
1  to  25,  is  much  greater  than  is  possible  in  field  i^ractice;  hence  with 
smaller  amounts  of  fertilizer  we  should  expect  less  activity  in  convert- 
ing insoluble  potash  into  soluble  forms. 

Common  salt  also  rendered  soluble  a  large  quantity  of  lime  and  mag- 
nesia, although  the  solubility  of  these  substances  was  not  increased 
by  keeping  the  soil  humid  as  compared  with  keeping  it  dry.  The 
author  states  that  common  salt  could  not  be  expected  to  jiroduce  good 
results  on  soils  poor  in  potash.  The  injurious  elfects  sometimes  noticed, 
he  attributes  to  its  corrosive  influence  on  plant  roots,  or  to  its  action 
in  suspending  nitrification,  as,  according  to  Deherain,  0.4  per  cent  of 
salt  is  sufficient  to  prevent  this  process. 

Only  the  purest  monocalcic  phosphate  was  used  in  these  experi- 
ments. In  a  moist  soil  it  mado  soluble  0.0125  gm.,  and  in  a  dry  soil 
0.0099  gm.  of  potash  in  every  kilogram  of  soil ;  or  in  every  8,000,000 
kg.,  100  kg.  and  79.2  kg.,  respectively. 

When  tricalcic  phosphate  was  used  with  dry  earth  the  solubility  of 
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potash  was  not  increased  at  all,  and  Imt  slightly  when  the  mixture  was 
kept  moist.  That  superphosphate  often  produces  better  results  than 
raw  phosphate  the  author  regards  as  sometimes  due  to  the  fact  that 
the  former  renders  soluble  in  the  soil  a  larger  amount  of  i)otash  than 
the  latter. 

When  nitrate  of  soda  was  added  and  the  earth  kept  dry  the  increase 
in  the  sohible  potash  was  0.0971  gm. ;  when  moistened,  0.1433  gm.  in  a 
kilogram  of  soil.  These  ([uantities  are  eijuivaleut  to  777  and  1,140  kg., 
respectively,  in  8,000,000  kg.  of  soil.  The  nitrate  of  soda  also  rendered 
soluble  a  large  quantity  of  lime  and  magnesia.  Of  all  the  fertilizing 
materials  tested  nitrate  of  soda  was  most  active  in  making  potash, 
lime,  and  magnesia  soluble.  For  soils  rich  in  potash,  as  in  strong  clay 
soils  and  in  others,  the  author  considers  it  unnecessary  to  apply  potash 
fertilizers  when  sui^erphosphate  and  nitrate  of  soda  are  emjiloyed  as 
fertilizers. 

Soil  temperatures,  T.  Cannelin  {Mustiala  Agl.  CoUege  Bpf.  1892, 
pp.  50-(14). — Observations  of  soil  temperatures  were  made  during  1802  in 
3  different  places  and  at  3  different  depths  in  the  soil.  The  stations 
were  located  as  follows:  (1)  Near  a  marsh  on  moist,  gravelly  soil  which 
had  been  in  pines  for  130  years;  (2)  on  a  clearing  of  about  7i  acres, 
about  1,000  ft.  from  station  1,  sparsely  grown  with  small  pme,  fir,  and 
birch;  and  (3)  on  a  drier  soil  in  40-yearold  birch,  aspen,  and  fir. 

The  temperature  was  observed  at  depths  of  0.5,  1,  and  2  meters, 
observations  being  taken  every  day  at  0  a.  m. 

The  monthly  averages  of  the  9  different  temperature  readings  are 
shown  in  the  following  table : 

Average  readings  of  soil  thermometers. 


Thernioiiieter  out  of  orilor. 


-F.    W.    WOLL. 


Analyses  of  well  waters.  F.  T.  Shutt  (Canada  Exptl.  Farms  Bpt.  1S93,  j)p. 
151-154)  — Tabulated  analyses  with  reference  to  sanitary  condition  of  34  samples  of 
well  water  from  different  ]Kxrts  of  the  Dominion  of  Canada. 

A  simple  method  of  detecting  fecal  contamination  in  drinking  VT^ater,  H. 
NOKDLINGER  (Fliarm.   Central  Hallc,  1S94,  No.  S;  abs.  in  Ztschr.  laudw.   J'er.  Hessen, 
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1S94,  No.  23,  ])p.  190, 191). — It  is  claimed  that  by  using  saprol  as  a  disinfecting  agent 
in  closets  and  sinks  coutainiuation  of  the  water  supply  from  these  will  be  quickly 
detected  by  the  characteristic  taste  of  saprol,  which  is  noticeable  in  a  solution  of  I 
part  of  saprol  to  2,000,000  of  water. 

A  ne"w  apparatus  for  taking  samples  of  "water  from  different  depths  for  bac- 
teriological examination,  C.  Goxcalves  (Centhl,  Jiakt.  mid  Par.,  16,  p.  257;  ahs.  in 
Chem.  Cenihl.,  1894,  II,  No.  16,  p.  698). 

Exhaustion  and  restoration  of  soil  fertility,  W.  L.  Hutchinson  (Mississippi  Sta. 
Bui.  ?9,  pp.  in~lG). — The  amnnnts  and  value  of  the  nitrogeu,  potash,  and  phosi)horic 
acid  removed  from  the  soil  by  14  of  the  more  common  Southern  farm  crops  are 
tabulated  and  discussed,  aud  means  of  conserving  and  restoring  fertility  by  pre- 
venting surface  washing  and  leaching,  by  the  use  of  fertilizers  and  soil  improvers, 
such  as  lime  and  gyjisum,  by  promoting  nitrification,  and  by  rotation  of  crops  are 
described. 

Brief  notes  on  the  physical  and  chemical  properties  of  soils,  R.  VVauington 
{London:   Chapman  i)'-  llaU). 

The  amount  and  role  of  lime  in  arable  soil,  A.  Berxaud  {Rev.  Jgric,  8  (1894), 
No.  7, pp.  154-160;  No.  9, pp.  199-206). 

Influence  of  irrigation  on  the  fertility  of  soils,  F.  L.  Watrous  (Amer.  Agr., 
middle  cd.,  1894,  Oci.  IJ,  p.  186). 

Recent  experiments  in  soil  inoculation  (Landw.  Centhl.  Posen,  1894,  No.  40; 
IVochcnschr.  pom.  UUn.  (ivs.,  24  (1894),  No.  20,  pp.  273,274). 

Analyses  of  Canadian  soils,  F.  T.  Shutt  (Canada  Exptl.  Farms  Bpt.  1893,  pp.  129- 
135). — The  factors  upon  which  soil  fertility  depends  and  the  essential  fertilizing 
element  of  soils  and  fertilizers  are  briefly  discussed,  and  analyses  and  descriptions 
are  given  of  16  samples  of  soil  from  different  i>arts  of  the  Dominion  of  C!anada. 

On  the  composition  of  the  fen  soils  of  South  Lincolnshire,  R.  H.  Wilson 
(Cliem.  Neics,  7ti  (1894),  No.  1818,  pp.  153, 154). 

The  soils  of  Norway,  A.  Helland  (Bui.  9  Geolog.  Survey  of  Norway.  Christiania: 
1893,  pp.  VIII-\-464). — This  contains  an  P^nglish  summary  of  the  contents. 
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Fertilizers  and  their  use,  S.  M.  Tracy  {Mississippi  Sta.  Bui.  29,  pp. 
17-32). — This  is  a  review  based  upon  the  results  of  6  years'  experiment- 
ing under  the  supervision  of  the  station  on  ''the  4  soils  most  common 
in  the  State:  The  sandy  clay  region  of  the  northwest,  the  black  prairie 
of  the  northeast,  the  yellow-cliiy  loam  of  the  central  region,  and  the 
sandy  pine-woods  soil  of  the  southern  part  of  the  State."  The  topics 
discussed  are  (1)  the  general  principles  of  fertilizing 5  (2)  the  value, 
management,  and  use  of  barnyard  manure;  (3)  composts;  (4)  cotton 
seed  as  a  fertilizer;  (5)  green  manuring;  (0)  marl;  and  (7)  commercial 
fertilizers. 

The  conclusions  reached  are  in  brief  as  follows :  Restoration  of  worn 
soils  must  be  gradual,  and  should  be  brought  about  principally  by 
green  manuring,  supplemented  by  the  use  of  a  comparatively  small 
amount  of  commercial  fertilizers.  Lespedeza,  top-dressed  with  cotton- 
seed meal  and  turned  under  at  the  end  of  the  second  year,  is  best 
adapted  to  the  restoration  of  very  poor  clay  soils.  To  more  fertile  soils 
cowpeas,  fertilized  with  cotton-seed  meal,  acid  pliosphate,  or  gyjisum, 
are  better  suited.    The  cowpea  is  also  the  crop  best  adapted  to  the 
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sandy  pine-Woods  soil.  Melilotus,  plowed  under  at  the  end  of  the 
second  season,  is  the  best  green  manure  for  soils  underlaid  with  lime 
and  for  the  black  prairie  soils.  For  simply  maintaining  fertility,  red 
clover  or  alfalfa  may  be  used.  The  green  manuring  should  be  supple- 
mented by  the  carefully  saved  and  protected  barnyard  manure,  and 
chemical  fertilizers  should  be  used  "to  supply  known  deficiencies  in  the 
soil  rather  than  as  the  principal  fertilizer," 

Analyses  of  fertilizing  materials  and  home-mixtures,  and  the 
experience  of  farmers  with  home-mixtures,  K.  !>.  Vookhees  {Xeiv 
Jersey  Stas.  Bui.  10:J,  pp.  19). — A  schedule  of  trade  values  for  18'.>4  is 
giv^en.  and  the  average  prices  per  pound  of  fertilizing  constituents,  as 
calculated  from  manufacturers'  retail  prices  and  from  the  State  schedule 
of  prices,  are  tabulated  and  discussed.  Tables  give  the  analyses  and 
valuations  of  114  samples  of  fertilizing  materials,  including  nitrate  of 
soda,  sulphate  of  ammonia,  dried  blood,  dry  ground  fish,  cotton-seed 
meal,  ground  bone,  tankage,  boneblack,  bone  ash.  South  Carolina  rock 
and  other  mineral  phosphates,  muriate  of  potash,  sulphate  of  potash, 
kainit,  and  home-mixtures. 

The  examination  of  10  home-mixtures  showed  them  to  be  generally 
sui)erior  to  manufacturers'  mixtures  in  mechanical  condition,  composi- 
tion, and  cost. 

The  experience  of  00  farmers  in  home-mixing  is  summarized,  and  is 
overwhelmingly  in  favor  of  the  practice. 

The  comparative  value  of  the  nitrogen  of  barnyard  manure  and 
of  green  manures,  'J.  KimN  {Ztschr.  landw.  Cent.  Yer.  tSachsen,  1894, 
Kos.  2,  5,  i,  J,  0;  ahs.  in  Chem.  Centhl.,  1891,  II,  Ko.  10,  p.  493). — A 
review  is  given  of  the  experiments  of  Wagner,  which  showed  as  the 
average  of  3  years'  results  that  as  regards  effectiveness  the  different 
forms  of  nitrogen  stood  as  follows:  Xitrate  of  soda  100,  nitrogen  in 
stable  manure  25,  nitrogen  in  green  manures  65.  Under  other  condi- 
tions the  figures  for  the  last  two  were  45  and  70,  respectively.  The 
results  are  still  more  unfavorable  to  the  manure  when  only  the  action 
during  the  first  year  is  considered.  In  that  case  the  figure  for  nitrogen 
in  stable  manure  was  11,  and  that  for  nitrogen  in  green  manures  G2. 
It  is  maintained  that,  although  it  is  a  well-known  fact  that  barnyard 
manure  is  slow  of  action,  it  is  contrary  to  all  agricultural  experience  to 
suppose  that  the  figures  for  the  first  year  should  be  so  low,  and  it  is 
therefore  suggested  that  there  must  be  some  error  in  Wagner's  experi- 
ments. 

The  author  obtained  similar  results  with  leached  manure.  With 
this  material  he  found  the  following  figures :  During  the  first  year  11, 
the  second  year  25,  and  the  fifth  year  30.  These  results  indicate  that 
Wagner's  figures  are  unreliable  for  normal  manure,  and  serve  to  illus- 
trate the  unsatisfactory  results  that  will  be  obtained  if  manure  is 
improperly  managed. 
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An  experiment  to  determine  the  amount  of  manure  made  by 
a  cattle  beast  during  the  successive  periods  of  its  growth,  C.  A. 

Zayitz  {Ontario  A(/l.  Col.  and  ihptl.  Farm  Rpt.  18'Jo,  pp.  121-123).^- 
The  amounts  of  food  consumed,  litter  used,  and  manure  produced  by 
a  calf  (luring-  the  first  3  years  of  its  life  are  reported. 

The  results,  calculated  to  G-month  periods,  are  given  in  the  following 
table : 

Manure  produced  hy  a  calf  during  the  first  3  years  of  its  Ufd 


Amount  of 

Total  amount 

straw  lised 

of  manure 

as  beddiug. 

produced. 

Tons. 

Tons. 

0.43 

1.9.5 

1.01 

r..  00 

1.17 

5.16 

1.3.0 

6.08 

1.22 

5.77 

1.  20 

5.68 

Amount  of 
manure  pro- 
duced, less 
tlie  straw. 


Tons. 


First  6  montlls ^ 

Second  6  mouths 

Third  6  mouth.s 

Fourth  C  months 

Fifth  6  months 

Sixth  6  months 

Whole  period  (3  years) 


1. 53 
3.99 
3.99 
4.73 
4.55 
4.49 


23. 28 


A  sample  of  manure  taken  from  the  stall  near  the  close  of  the  experi- 
ment contained  moisture  53.r>l  per  cent,  nitrogen  0.()3  per  cent,  phos- 
phoric acid  0.83  per  cent,  potash  1.94  per  cent.  Reckoning  the  value 
of  the  manure  from  this  analysis  on  the  basis  of  valuation  used  for 
commercial  fertilizers,  the  manure  produced  during  the  3  years  was 
worth  $118.57. 

Commercial  fertilizers,  H.  A.  Huston  and  W.  J.  Jones,  Jr.  {Fur- 
ilue  Univ.  Spec.  Bid.  ISOi,  Ai({/.,  pp.  11). — ISTotes  on  the  extent  of  the 
fertilizer  trade  in  Indiana  in  1890.  on  the  character  of  the  fertilizers 
oflered  for  sale  in  the  State,  on  the  draft  of  different  crops  upon  soil 
fertility,  on  the  use  of  fertilizers,  and  on  valuation,  accompanied  by 
tabulated  analyses  and  valuations  of  312  samples  of  fertilizers  legally 
on  sale  in  the  State. 

"The  estimated  sales  of  commercial  fertilizers  in  ludiana  duriug  the  year  1893 
amount  to  38,000  tons,  au  increase  over  the  sales  in  1892  of  3,000  tons.  This  38,000 
tons  of  fertilizer  consisted  of  14,000  tons  of  bone,  raw  and  steamed;  18,000  tons  of 
'complete'  fertilizer,  that  is,  fertilizer  contaiuino-  nitrogen,  phosphoric  acid,  and 
potash;  4,000  tons  of  ammoiaiated  phosphates;  1,000  tons  of  phosphate  and  potash; 
and  1,000  tons  of  plain  superphosphate.  The  aggregate  selling  price  would  amount 
to  over  $1,000,000. 

"A  change  is  taking  place  in  the  character  of  the  fertilizers  sold  in  the  State. 
This  change  consists  of  a  relative  increase  in  the  amount  of  phosphoric  acid  con- 
tained in  the  fertilizers  and  a  relative  decrease  of  nitrogen  and  a  relative  decrease 
of  potash.  The  total  quantity  of  phosphoric  acid  contained  in  the  fertilizers  sold 
in  the  State  in  1893  was  12,900,000  lbs.,  the  total  quantity  of  ammonia  was  2,300,000 
lbs.,  and  the  total  quantity  of  potash  770,000  lbs.  If  we  compare  these  quantities  with 
the  quantities  sold  in  1889  we  find  that  there  has  been  a  relative  increase  in  the 
amount  of  phosphoric  acid  of  10  per  cent,  a  relative  decrease  in  the  amount  of 
anunonia  of  3  per  cent,  and  a  relative  decrease  of  potash  of  9  per  cent.  .  .  . 

"Information  is  not  at  hand  to  determine  the  cause  of  the  change  in  the  relative 
quantities  of  nitrogen,  phosphoric  acid,  and  potash  used  in  the  State."' 
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It  is  estimated  that  the  5  leading  crops  (corn,  wlieat,  oats,  timothy, 
aud  clover)  grown  in  Indiana  take  from  the  soil  -f  104,003,700  worth  of 
fertilizing  constituents,  while  only  $1,501,680  worth,  or  less  than  1.}  per 
cent,  of  these  constituents  are  returned  to  the  soil  in  the  form  of  fer- 
tilizers. 

Solubility  of  phosphoric  acid  in  bone  meal,  L.  Gebek  {Ztschr. 
angeui.  Chem.^  1894,  JSio.  7,  p.  103). — The  author  found  80  per  cent  of 
the  phosphoric  acid  soluble  in  citrate  solution  by  Wagner's  method. 
Removing  fat  did  not  increase  solubility.  liemoval  of  gelatin  reduced 
solubility  to  70  per  cent.  Ignition  com])letely  changed  the  character 
of  the  phosphate.  The  results  in  general  indicate  that  only  a  small 
amount  of  the  phosphate  of  bone  is  in  tribasic  form. 

Field  experiments  "witli  fertilizers,  C.  S.  Phelps  {Connecticut 
^torrs  lSt<(.  Bpt.  1893,  pp.  119-12r>,  136-139). — In  continuation  of 
cooj)erative  experiments  commenced  in  1888  (E.  S.  \i.,  5,  p.  o74),  soil 
tests  Avith  fertilizers  were  made  under  the  supervision  of  the  station 
on  0  farms  in  different  parts  of  the  State.  In  most  cases  the  results 
were  vitiated  by  drought,  and  are  therefore  reported  in  tabular  form 
without  comment. 

In  one  of  the  exi^eriments,  which  has  been  conducted  for  3  years  on 
a  light  alluvial  loam,  deficient  in  organic  matter  and  \Aorn  by  previous 
cropping  witlumt  manure,  the  results  indicated  that  it  is  necessary  to 
supply  such  soils  with  an  abundance  of  organic  matter  containing 
nitrogen  in  order  to  get  the  full  benefit  of  mineral  fertilizers,  and  that 
on  soils  of  this  character  soluble  phosphates  in  absence  of  available 
nitrogen  may  diminish  the  yield  by  hastening  maturity  and  thus 
shortening  the  life  of  the  plant. 

It  was  incidentally  observed  that  the  percentages  of  water  in  corn 
(ears)  grown  in  the  different  experiments  varied  so  widely  as  to  render 
field  weights  unreliable  as  measures  of  the  yields.  For  this  reason  all 
yields  of  ears  are  calculated  to  11  per  cent  of  moisture  in  the  report. 

Field  experiments  with  fertilizers  in  G-reat  Britain  {B<J.  Agr. 
Bpt.  Distrih.  Grants  for  A</1.  Education  in  Great  Britain  1893-94,  pp. 
41-6()). — These  include  experiments  on  grass  and  pasture  lands,  pota- 
toes, and  Swedes  (ruta-bagas)  in  different  parts  of  Anglesey,  Carnarvon, 
and  Cardigan  counties,  Wales,  and  Northumberland  and  Durham 
counties,  England. 

Experiments  on  pasture  lands  (pp.  41,  55-04). — In  experiments  near 
Amlwch,  North  Wales,  during  one  season  superphosphate  gave  better 
results  than  slag,  and  a  mixture  of  nitrate  of  soda  with  the  different 
phosphates  proved  better  than  the  phosphates  alone.  No  potash 
fertilizers  were  tested. 

In  experiments  on  5  different  farms  in  Northumberland  the  best 
average  results  were  obtained  from  the  use  of  mixtures  containing  all 
three  fertilizing  constituents.     Sulphate  of  ammonia  jiroved  superior 


FERTILIZERS.  399 

to  nitrate  of  soda,  and  superi)liosphate  superior  to  slag'.     Ivaiiiit  used 
aloue  was  iujurious  rather  than  beneficial. 

The  results  of  experiments  at  Aberystwyth  in  Cardigan,  Wales,  con 
firmed  the  above  results  in  some  respects  and  contradicted  them  in 
others.  ISTitrate  of  soda  was  more  effc-ciive  than  sulphate  of  ammonia, 
probably  on  account  of  the  dry  season,  and  slag  produced  better  results 
than  superphosphate,  due,  it  is  believed,  to  a  deficiency  of  lime  in  the 
soil.  Mtrogenous  manures  ''were  more  directly  profitable''  than  phos- 
phates. Phosphates  were  most  elfective  in  combination  with  nitro- 
genous manures. 

EA'periments  on  potatoes  (pp.  44,  45). — The  results  of  experiments  in 
North  Wales  on  a  "poor  free- working  soil  with  clay  subsoil"  indicated 
that  sulphate  of  ammonia  was  superior  to  nitrate  of  soda,  and  that 
bainyard  manure  alone  \\as  a  very  effective  fertilizer  for  i)otatoes.  The 
highest  yield  was  obtained  with  the  following  mixture.  Barnyard 
manure,  15  tons;  superphos})hate,  .")  cwt. ;  sulphate  of  potash,  2  cwt., 
and  sulphate  of  ammonia,  1  cwt. 

Experiments  on  ruta-hagas  (pp.  42-44,  49-54). — Experiments  on  G 
different  soils — good  loam  (2),  medium  loam,  iairly  strong  soil,  strong- 
clay,  and  light  loam  with  underlying  gravel — in  Anglesey  and  Carnar- 
vonshire, Wales,  gave  results  indicating  that  phosphoric  acid  is  the 
predominant  element  in  a  fertilizer  for  rutabagas,  that  superphosphate 
and  slag  are  about  equally  effective,  and  that,  either  is  superior  to  dis- 
solved bone. 

In  experiments  on  0  different  farms  in  Northumberland,  England, 
the  best  proportion  of  nitrate  of  soda  in  a  fertilizer  for  ruta-bagas 
seemed  to  be  2  cwt.  of  nitrate  to  5  cwt.  of  superphosphates  per  acre, 
and  2  cwt.  of  kainit;  sulphate  of  ammonia  proved  more  effective  than 
nitrate  of  soda,  and  a  mixture  of  the  two  (5(3  lbs.  of  nitrate  and  43  lbs.  of 
sulphate)  more  effective  than  either  alone;  and  applications  of  kainit  in 
connection  with  the  other  manures  were  profitable  except  near  the  sea- 
coast,  where  the  land  had  been  manured  with  seaweed  or  was  subjected 
to  the  sea  spray.  The  beneficial  effect  of  10  loads  of  manure  applied 
in  the  drill  was  not  increased  by  the  addition  of  artificial  fertilizers, 
while  additions  of  nitrate  of  soda  and  superphosphate  to  manure 
applied  in  the  fall  largely  increased  the  yield.  Spring  applications  of 
barnyard  manure  gave  better  results  in  every  case  than  autumn  appli- 
cations. It  was  further  observed  in  these  experiments  that  nitrate  of 
soda  increased  the  percentage  of  moisture  in  the  roots  from  00.23  per 
cent  to  91.0(5  per  cent,  while  kainit  decreased  it  from  90.22  per  cent  to 
89.89  per  cent. 

The  results  of  experiments  at  6  different  points  in  Durham  County 
confirm  in  many  respects  those  obtained  in  Northumberland.     Phos 
phoric  acid  was  clearly  shown  to  be  the  predominant  element  in  a  fer- 
tilizer for  rutabagas  on  these  soils.     In  comparative  tests  of  both  equal 
money  values  and  equal  amounts  of  phosphoric  acid  in  form  of  slag  and 
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superpliospliate  the  superiority  of  the  superphosphate  was  clearly 
shown.  Kaiuit  was  protttable  in  both  light  and  heavy  soils,  except 
when  used  iu  connection  with  barnyard  manure. 

Manures  and  fertilizers,  II.  C.  Whitk  (Gcovf/ia  Sta.  Bui.  22,  pp.  ,?,?). — The  nature 
and  use  of  fertilizers  are  discussed  under  tlie  heads  of  (1)  mechanieal  mauures, 
including  all  organic  niaunres,  lime,  marl,  etc.,  and  (2)  concentrated  fertilizers, 
including  the  various  commercial  sources  of  potash,  phosphoric  acid,  and  nitrogen. 
Tiie  ])rin(iples  involved  in  compounding  fertilizers  are  explained  and  illustrated. 

The  fertilizer  industry  {Amer.  Pert.,  1  (IS 04),  No.  l,p.  55).— Sitatistics  from  the 
Census. 

Growth  of  the  fertilizer  industry,  W.  L.  Rasin  (Amer.  Frrt.,  1  (lS94),No.  l,pp. 
5-S,  pi.  1). 

Progress  in  the  use  of  artificial  manures,  E.  B.  Vooriikes  (Amer.  Pert.,  1  (1S94), 
No.  1,  pp.  21-23). 

On  the  choice  and  use  of  artificial  manures,  F.  B.  (tUThrik  (A(jl.  Gas.  N.  S. 
Wales,  .5  (1S94),  No.  S,  pp.  575-577). — Nitrogenous  and  phosjihatic  manures  are 
discussed. 

Salient  points  in  the  use  of  fertilizers,  H.  .1.  Patteuson  (Amer.  Pert.,  1  (1S94), 
No.  1,  pp.  24-2G). 

The  taking  up  of  nourishment  by  plants,  KoxiG  (  Vcrhandl.  (res.  dent.  Natnrforsche 
mid  Aerzte,  1S93,  If,  pp.  122-124;  ahs.  in  Chcm.  CentbL,  1S94,  II,  No.  10,  p.  480).— 
Experiments  during  2  years  with  barley  and  beans  grown  on  artificial  soils,  to  which 
varying  amounts  of  phosphoric  acid,  nitrogen,  and  potash  in  soluble  and  insoluble 
forms  were  added.     No  conclusions  are  drawn. 

The  importance  of  potash  for  plant  growth,  C.  vonFerlitzen  (Si\  Mosskultur. 
Furen.  Tidskr.,  1S94,  .Jithj;  Landmandshlade,  27  (1S94),  pp.  522-524). 

Farming  w^ith  artificial  fertilizers,  L.  Engelmann  (Ztschr.  landw.  Per.  liayern, 
1S94,  Mail,  lip.  .177-382). 

Evolution  of  a  formula  (Amer.  Pert.,  (1S94),  No.  S,  pp.  S8-85). 
<     The  utilization  of  peat  as  litter  and  as  fertilizer  (Bui.  Min.  Agr.  Prance,  30 
(1S94),  No.  5,  pp.  440-447). — The  results  of  a  sindy  of  the  extent  and  value  for  litter 
and  for  fertilizer  of  the  peat  d(^posits  in  dirferei-,t  parts  of  France  arc  reported. 

The  loss  of  nitrogen  in  barnyard  manure  and  means  of  lessening  it,  Hess 
(landw.  Wochenhl.  Schlex.  Hoist.,  1394,  No.  24,  pp.  374,  375). 

On  the  economy  of  using  the  sevsrage  of  Mainz  for  fertilizer,  Muller  (Ztschr, 
landw.  Per.  Hensen,  1S94,  No.  23, pp.  227,  22S;  No.  29,  pp.  236,  237). 

Fertilizers  and  stable  manure  (Amer.  Pert.,  1  (1S94),  No,  1,  2)p.  30,  31), 

Green  manures  and  fertilizers  (Amer.  Pert.,  1  (1S94),  No.  2,  pp.  105,  106), 

Manures,  green  and  artificial,  A.  L.  Kennedy  (Amer.  Pert.,  1  (1894),  No,  3,  pp, 
156,157). 

Wood  ashes  and  theii  use,  T.  Greiner  (Oswe<jo:  Mnnroe,  Lalor  4'-  Co.;  noticed  in 
Cult,  and  Country  Gent.,  1894,  Oct.  18,  p.  751). 

Dried  blood  and  other  ammoniates,  R.  L.  Wendler  (Amer.  Peri.,  1  (1894),  No. 
2,  pp.  80-82). — Discusses  dried  blood,  hoof  meal,  tankage,  raw-bone  meal,  steamed 
bone,  horn,  etc. 

Menhaden  fish  manure,   S.   Peacock  (Amer.  Pert.,  1  (1894),  No.  4,  pp.  213-218, 

f'U-  !)■ 

The  cotton-seed  meal  industry,  L.  A.  Ranson  (Amer.  Pert.,  1  (1894),  No.  1,  pp. 
26-28). 

Cotton-seed  meal,  W.  C.  Adams  (Amer,  Pert.,  1  (1894),  No.  4,  pp.  219,  220), 

Tankage  and  other  sources  of  ammoniates,  T.  H.  White  (Amer.  Pert.,  1  (1894), 
No.  1,  lip.  19,  2/'). 

Ammonia  sulphate  from  tlie  coke  industry,  L.  K.  Fkankel  (Amer,  Pert.,  1 
(1894),  No.  2,  pp.  78,  79), 
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Exploitation  and  pur-ification  of  nitrate  of  soda  in  Chile,  J.  Bt'ciianan  {Jour, 
riianii.  it  Glum.,  30  (ISnj),  .ser.  .7,  Xo.  0,  pp.  417-42o). 

Deposits  of  nitrates  in  Colombia,  C'ahacristi  {Jour.  PItann.  ct  Chim.,  30  {1S94), 
so.  :>,  Xo.  9,  pp.  i-2r,-427) 

The  nitrate  clays  of  upper  Egypt,  E.  Sickenberger  {Chem,  ZUj.,  IS  {1S94),  No. 
61,  pp.  1157,  115S). — Notes  ou  the  occurreiuie  aud  fertilizing  value  of  these  clays; 
on  the.  uianuer  of  their  formatiou;  aud  ou  their  employment  in  Egyptian  agri- 
culture. 

Cheaper  nitrogen  and  cheaper  phosphoric  acid,  P.  Wagner  {Denl.  laiidic. 
Presse,  31  {1S04),  Xo.  SI,  pp.  7(19,  770;  Xo.  S.\  pp.  779,  7S0). 

The  relative  values  of  the  different  forms  of  phosphoric  acid,  P.  Wagxer 
(Dettt   landw    Presse.  31  {1S94),  Xo.  SI,  j)p.  769,  770;  No.  S3,  pp.  779,  7S0). 

Phosphatic  slag,  L.  Grandeau  {Jour.  Agr.  Prat.,  5S  {1S94),  No.  43,  pp.  595,  596). 

Basic  slag  (Amcv.  Pert.,  1  (IS91),  Xo.  .'.  pp.  S5-S7). 

The  production  of  slag  in  central  Europe,  Maizikres  {L'EmjraiH,  U  {1S94),  No. 
44,  pp.  1044,  1045). 

Redonda  and  its  phosphates,  F.  W.  Moi;se  (I'op.  Sci.  Moutldij,  1S94,  Nov.,  pi). 
78-S7). 

Muriate  vs.  sulphate  of  potash  as  a  fertilizer  {Cult,  aud  Couutrif  Gent.,  1S94, 
Oct.  is,  p.  751). 

Field  and  pot  experiments  with  different  phosphates,  E.  (Jiiuard  {('hron. 
Afjr  ,  7  {1S94),  No.  19.  pp..  49.1-49S). 

Fertilizer  inspection  and  analysis  in  Alabama  {Aluhanta  I)ept.  A(jr.  Bnl.  57, 
pp.  cS"^).— This  uu'liules  a  general  discussion  ot  the  sources  and  uses  of  fertilizers; 
uotes  ou  valuatiou:  abstracts  of  State  laws  relating  to  fertilizers;  a  list  of  licenses 
granted  up  to  August  1,  1894;  a  list  of  guaranteed  analyses  filed  with  the  Commis- 
sioner of  Agriculture;  and  tabulated  analyses  and  valuations  of  317  samples  of  ferti- 
lizing materials,  including  mixed  fertilizers,  acid  phosphate,  bone,  tankage,  cotton- 
seed meal,  bat  manure,  inarJ,  mineral  phosphates,  muriate  of  potash,  aud  kaiuit. 

Commercial  fertilizers  and  chemicals,  R.  T.  Nesbitt  and  G.  F.  Payne  {Georgia 
Dept.  Agr.  P>uJ.  39,  pp.  109). — This  bulletin  contains  notes  on  valuation ;  articles  on 
fertilizing  watermelons,  percentages  of  valuable  fertilizing  constituents  in  commercial 
fertilizers,  cotton  seed  and  its  products,  and  some  of  the  possibilities  of  Georgia 
soils;  State  laws  relatiug  X(\  fertilizers,  with  comments;  and  tabulated  analyses  of 
1,019  sanii)les  of  fertilizing  aud  other  materials,  including  mixed  fertilizers,  bone,  acid 
phosi)liate,  cotton-seed  meal,  kainit,  muriate  of  potash,  dried  blood,  tankage,  nitrate 
of  soda,  agricultural  salt,  soft  phosphate,  natural  jihosphates,  basic  slag,  ores,  lime- 
stone, lime,  muck,  ashes,  aud  leaking  jiowders. 

Commercial  fertilizers,  M.  A.  Scovell,  A.  M.  Peter,  and  11.  E.  Curtis  {Ken- 
tucky Sta.  Bui.  51,  pp.  34). — Theprinciplesuuderlying  the  use  of  fertilizers  are  briefly 
discussed ;  terms  used  in  stating  results  of  analyses  aud  the  utility  of  the  analyses  are 
explained;  the  market  prices  of  various  fertilizing  materials  are  given,  with  notes  on 
valuation;  aud  analyses  and  valuations  of  samples  of  116  brands  of  fertilizers  are 
reported. 

Fertilizer  analyses,  R.  C.  Kedzie  {Michigan  Sta.  Bui.  113,  pp.  17). — IJrief  remarks 
on  the  objects  of  fertilizer  ins]iection  aud  analysis;  obligations  of  mauufacturera 
regarding  licenses;  valuation;  text  of  the  State  fertilizer  law,  with  comments;  aud 
tabulated  analyses  of  78  samples  of  fertilizing  materials. 

Analyses  of  commercial  fertilizers,  T.  J.  Edge  and  W.  Frkar  (Pennsylvania 
State  Bd.  Agr.  Spec  Bui.,  pp.  ;?r>).— Text  of  tlie  State  fertilizer  law,  a  schedule  of 
trade  values  for  1894,  with  notes  on  valuation,  aud  tabulated  analyses  of  544  sam- 
ples of  fertilizing  materials  collected  from  January  1  to  August  1,  1894. 

Analyses  of  commercial  fertilizers,  H.  J.  Wheki.er  aud  B.  L.  Hartwell  {Rhode 
Island  Sta,  Bui.  3S,  pp.  34-43). — A  schedule  of  trade  values  of  fertilizing  ingrerli- 
euts,  with  uotes  on  valuation,  and  tabulated  analyses  aud  valuations  ol  40  samples 
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of  fertilizing  materials,  including  mixed  fertilizers,  bone,  nitrate  of  soda,  muriate  of 
potash,  sulphate  of  potash,  kainit,  and  wood  ashes. 

Analyses  of  commercial  fertilizers  {South  Carolina  Sia.  Bui.  17,  n.  scr.,  pp.  32). — 
A  schedule  of  trade  values,  text  of  the  State  fertilizer  law,  and  tabulated  analyses 
aud  valuations  of  234  samples  of  fertiliziug  materials,  including  ammouiated  fertili- 
zers, acid  phosiihates,  cotton-seed  meal,  kainit,  and  nitrate  of  soda.  Forty-live  of 
these  brands  fell  below  the  guaranty. 

Fertilizer  analyses  in  West  Virginia,  .1.  A,  ISIyehs  ( IFcst  Virginia  Sia.  Spec  Bui. 
1S94,  Au(j.,  p.  I). — The  results  of  examinations  of  121  samples  of  fertilizing  nuiterials 
arc  reported. 

Fertilizing  materials,  F.  T.  Shutt  {Canada  Exptl.  Farms  Bpt.  1893,  pp.  140-146). — 
Analyses,  with  descriptions  of  samples  aud  discussion  of  fertilizing  value  of  34 
samples  of  muck  from  different  parts  of  the  Dominion  of  Canada,  7  samples  of  nnid 
from  the  maritime  provinces,  aud  1  sauiple  each  of  wood  ashes,  flue  ashes,  oat-hull 
ashes,  and  gypsum. 

FIELD   CROPS. 

Experiments  v/ith  carrots,  F.  T.  Siiittt  {Cimada  Exptl.  Farms 
R]>t.  1893,  pp.  117,  lis). — Analyses  were  made  of  the  parts  of. the  roots 
growing  above  and  below  ground.  Four  white  Belgian  carrots,  nearly 
half  of  which  were  above  ground,  were  cut  in  two  at  the  Junction  of  the 
green  and  white  portion.  The  results  of  analyses  of  these  parts  were  as 
follows: 

Auahjscs  of  portiotts  of  carrots  {/roiving  above  and  below  ground. 


In  fresh  material. 

In  dry  matter. 
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Uppei  (green)  portion 

89.04 

].05 

0.41 

7.54       1.11 

0.85 

9.60 

3.72  i  08.81  1     7.70 

Lower  (white)  portion 

90.70 

0.75 

0.21 

G.  65       0. 93 

0.76 

7.97 

2.31  [  71.51  1    8.17 

"It  may  be  concluded  .  .  .  that  no  material  difi'erence  in  food  value  exists 
between  the  two  portions." 

Preparation  of  soil  for  cotton,  0.  L.  Xewman  {Arhoisas  ^St((.  Bui. 
28j  pp.  100-103). — On  a  plat  both  plowed  and  bedded  in  February  the 
yield  of  seed  cotton  per  acre  was  8G9  lbs.,  and  on  a  plat  plowed  in  Feb- 
ruary and  bedded  in  May  the  yield  was  901  lbs.;  on  i)lats  without  pre- 
vious plowing  the  yield  when  bedded  in  February  was  724  lbs.,  and 
when  bedded  May  3,  75-1  lbs.  of  seed  cotton  per  acre.  The  result  Avas 
perhaps  influenced  by  the  fact  that  l>ermuda  grass  was  more  difficult 
to  sup])ress  on  the  uiii)lowed  than  on  the  plowed  plats. 

Fertilizer  experiments  on  co-wpeas,  0.  S.  Phelps  (Connecticitt 
Storr-s  iSta.  Rpt.  1893.,  ftp.  126-129.,  130). — This  experiment  was  con- 
ducted on  twelfth-acre  plats  which  for  4  successive  years  had  received 
tiie  same  fertilizer.  The  yields  and  the  percentage  composition  of  the 
crops  on  the  different  plats  are  tabulated. 


FIELD    CROPS. 


403 


The  following  table  gives  the  yields  per  acre : 

Yields  of  green  fodder  mid  of  food  materials  in  cowpea  vines  per  acre. 


Green 
material. 


Dry 
matter. 


Pounds. 

10,87.5 
10,  900 
10,710 
11,G80 


Cnmanured  

160  lbs.  nitrate  of  soda 

320  lb.s.  dissolved  boiieblack 

160  lbs.  muriate  of  pot?sh 

160  lbs.  nitrate  of  soda 

320  lbs.  dis.solved  bone  black 

Kill  Ills,  nitrate  of  soda 

Hill  lli.s.  muriate  of  potash 

'."10  lbs.  dissolved  boneblack ? 

HiO  ll)s.  muriate  of  potash j  ^ 

llJO  lbs.  nitrate  of  soda 

161)  lbs.  muriate  of  potash 

320  lbs.  dissolved  boiieblai-k 

12,000  lbs.  stable  manure \  }    , .  „„. 

160  lbs.  dissolved  boneblack I  5    -^a-  ' ■^•^ 

16,000  lbs.  stable  manure 15, 875 


12,  920 
13,335 

15,  790 

16,  210 


Pounds. 
1,816 
1.863 
1,821 
1,988 

2,  196  I 

i 

2,267  I 

2,684  I 

2,  755  j 

2,685 
2,  699 


Protein. 

Fiber. 

Nitrogen 

free      [ 

extract.  1 

Pounds. 
334 
317 
345 
393 

Pounds. 
370 
370 
369 
404 

Pounds. 
821 

905  1 
824  1 
849 

378 

438 

1,037 

363 

513 

1,021 

534 

605 

1,101 

496 

014 

1,174 

515 

575 

1,176 

487 

578 

1,202 

Fat. 


Pounds. 
63 
64 
59 
69 

79 

78 
96 


95 
100 


From  the  above  table  it  maybe  seen  that  potash  had  the  most  marked 
iiitliieiice  in  augmenting  the  yield  of  dry  matter,  while  nitrogen  was 
less  effective.  "  Unlike  the  grasses,  the  legumes  seem  to  be  but  little 
affected  in  their  protein  or  nitrogen  content  by  the  addition  of  nitrogen 
ill  the  fertilizers.  Potash  appeared  to  have  the  most  marked  influence 
[in  augmenting]  the  percentage  of  protein  in  the  crop." 

Experiments  with  flax  in  Belgium,  P.  de  Caluwe  {Expose  Cult. 
E.iph-.  Jard.  Gaud,  1892-93,  pp.  30-30). — Experiments  with  varieties 
and  a  test  of  different  forms  of  phosi>horic  acid.  On  flax,  as  on  lupines, 
superphosphate  in  a  dry  season  reduced  the  yield. 

Native  and  introduced  forage  plants  in  South  Dakota,  J.  Ef. 
Shepard  and  T.  A.  ^YILLIAMS  {South  Dalota  Sta.  Bid.  10,  pp.208., 
ph.  58). — Description,  geographical  distribution  witliin  the  State,  and 
chemical  analyses  of  the  following  grasses,  clovers,  and  miscellaneous 
forage  plants: 

Little  blue  stem  {Andropogon  scoparius),  big  blue  stem  (A.  provincialis),  bushy  blue 
stem  {A.  nutans),  Johnson  grass,  dwarf  panic  grass  {Panicum  depaiiperatum),  small 
panic  grass  (P.  scoparium),  switch  grass  (P.  virgatum),  barnyard  grass,  old  witch 
grass,  bristly  foxtail  (Setaria  veriiciUata),  green  foxtail,  yellow  foxtail,  millet, 
Indian  rice,  Virginia  cut  grass  {Homalocenchrus  virginica),  rice  cut  grass  {U.  org- 
zoidrs),  sweet  A'ernal  grass,  reed  canary  grass,  purple  beard  grass  {Aristida  purpurea), 
leather  l)uuch  grass  {Stipa  riridula),  porcupine  grass,  spiked  Muhlenberg  grass 
{ilnhJeuhergia  racemosa),  Mexican  wood  grass  (M.  mexicana) ,  wood  grass  (J/.  sgJvat- 
icu),  tniiothy,  meadow  foxtail,  wild  water  foxtail  {A.  geniculatus  aristulatus),  black 
mountain  rice  (Oryzopsis  vielanocarpa),  Indian  millet  (O.  micrautlia),  southern  poverty 
griiss  (Sporoholus  vaginwflorus),  prairie  grass  (.S*.  cunpidatns),  wire  grass  {S.  heierolepis), 
rough-leafed  prairie  grass  {S.  aspcrifolius),  tickle  grass  (Agrostis  liicmalis),  redtop, 
Indian  reed  grass  (Cinna  arundinacea),  blue  joint,  big  sand  grass  {Calamovilfa  longi- 
folia),  Hand  gTasa  (Calamagrontis  confinis),  big  crow's  foot  {Eleusine  coracana),  tall 
oat  grass,  cord  grass,  wild  crab  grass  {Sc'hedonnardus  paniculatus),  grama  grsisses 
(Bouteloua  spp.),  buffalo  grass,  slough  grass  (Beckmannia  erucaformis  uniflora),  false 
buffalo  grass  {Munroa  squurrosa),  reed  grass,  spike  grass  ( Diplachne  fascicularis), 
slender  meadow  grass  {Eragrostia  pilnsa),  stink  grass  {E.  muUiflorn),  southern  spear 
grass  {E.  purshii),  early  or  prairie  bunch  grass  (Eatonia  obtusata),  Eaton  grass  {E, 
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pennsylvanica),  reed  fescue  (Scolochloa  arundinacea) ,  prairie  June  grass  (E(deria 
cvistaia),  salt  grass  (DisHchUs  spicata  stricta),  orchard  grass,  false  redtop  or  fowl 
meadow  grass  {Poa  palustris),  Kentucky  blue  grass,  English  blue  grass,  bunch  spear 
grass  (P.  arida),  wood  meadow  grass  {P.  nemoralls),  floating  meadow  grass  (Pani- 
cularia  Jiuitans) ,  fowl  meadow  grass  or  nerved  manna  grass  {P.  ncrvata),  reed  meadow 
grass  (P.  amcncaiia),  sheep  fescue,  tall  fescue,  hard  fescue,  soft  chess,  rough  brome 
grass,  swamji  chess  {Bromiis  ciliatiis),  smooth  brome  grass,  Schrader  brome  grass, 
slender  wheat  grass  {Agrojiiirnm  tenernm),  (juack  grass,  western  wheat  grass  (A. 
gJaucum  occidciilale),  bearded  wheat  grass  (A.  caninum  and  A.  uii  Hater  ale),  ])erennial 
ryegrass,  squirrel-tail  grass,  wild  rye  or  lyme  grass  (Eli/mtis  rirginiQus),  wild  rye, 
Dennett  grass  {E.  sfriatus),  flat-stemmed  tufted  spike  rush  (Eleocharis  acuminata), 
tufted  spike  rush  (E.  ohtnsa),  common  spike  rush  {E.  palustris),  meadow  rush 
(Scrijriis  atvovirens),  river  club  rush  {S.  ftuviatilis),  sea  club  rush  (S.  maritimus),  Hall 
rush  {S.  hallii),  sharp-pointed  rush  (S.  piinc/ens),  chestnut-colored  sedge  {Ci/perus 
erythrorliizos),  giant  sedge  (Carex  aristata),  dwarf  sedge  (C.  stenoplijiJla),  late-fruited 
sedge  (C.  retrorsa),  silvery-topped  sedge  (C  siccata),  straw-colored  sedge  (C.  stram- 
iiiea),  narrow- fruited  sedge  (C.  sijchnocephala),  upright  sedge  (C  stricta).  fox  sedge 
(C  vulpinoidea),  bur  reed  (Sparfjaninm  eiirycarpnm),  big-headed  bog-rush  (Juncus 
nodosus),  slender  bog  rush  (J.  tenuis),  Beckwith  clover  (TrifoUuni  beckivithii),  red 
clover,  crimson  clover,  alsike,  white  clover,  fenugrceiv,  yellow  melilot  or  yellow 
sweet  clover,  wliite  melilot  or  sweet  clover,  goat's  rue  (Gahf/a  officinalis),  wild  vetch 
(Hosaclcia  purshiana),  alfalfa,  sainfoin,  burnet,  giant  spurry,  knot  weed  {Polygonum 
aviculavc),  and  upright  knot  weed  (P.  erect  um). 

The  jiutbors  divide  the  State  into  5  regious:  (1)  Tlie  Sioux  Valley 
region,  (2)  the  James  River  Valley  region,  (3)  the  Missouri  River  Valley 
region,  (4)  the  Great  Range  region,  and  (5)  the  Black  Hills  region.  The 
characteristic  grasses  of  the  Sioux  Valley  region  are  the  blue  stems, 
especially  the  big  blu'e  stem  aud  the  bushy  blue  stem.  About  90  per 
cent  of  the  native  hay  and  80  per  cent  of  the  i)asturage  is  obtained 
from  the  2  grasses  just  named,  together  with  switch  grass.  Western 
wheat  grass  furnishes  about  J>0  jier  cent  of  the  native  hay  and  most  of 
the  pasturage  of  the  James  River  Valley  region.  Blue  joint  and  the 
sand  grasses  are  also  very  common  here.  The  flora  of  the  Missouri 
Valley  region  is  varied.  Western  wheat  grass  furnishes  the  greater 
I)art  of  the  hay  in  the  Range  region.  Other  specially  imi)ortant  grasses 
in  this  region  are  blue  grama  and  buftalo  grass.  The  Black  Hills 
region  has  a  number  of  native  species.  Of  the  introduced  or  culti- 
vated grasses  Hungarian  brome  grass  {Bromus  inermis)  has  thus  far 
been  more  satisfactory  in  the  State  than  any  other  grass  tested,  having 
endured  both  the  drought  of  summer  and  tlie  severe  weather  of  winter. 

Timothy  succeeded  on  rich  and  moist  soil,  but  is  not  regarded  as 
suitable  for  the  drier  parts  of  the  State.  Red  fescue,  sheep  fescue,  and 
hard  fescue  "are  all  hardy  enough  to  stand  the  climate  in  the  eastern 
part  of  the  State,  and  probably  also  that  of  most  localities  east  of  the 
MissouriRiver  or  in  the  Black  Hills.  Tall  fescue  aud  meadow  fescue  give 
paying  crops  of  hay  on  moist  meadows.  Kentucky  blue  grass,  or  June 
grass,  as  it  is  often  called,  is  hardy  in  the  Sioux  Valley,  and  will  probably 
do  well  111  many  other  parts  of  the  State.  The  native  grasses  which  have 
shown  themselves  worthy  of  cultivation  are  western  wheat  grass,  slender 
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wheat  grass,  bine  joint,  and  reed  canary  grass."  Alsike  and  white  clover 
sncceeded,  but  scarlet  and  mammoth  clov^er  proved  too  tender.  With 
red  clover  success  wa*-;  variable.  Alfalfa  made  a  good  growth,  bnt  suf- 
fered severely  from  a  fnngns  disease.  Other  leguminous  plants  giving 
l^romise  of  value  for  forage  were  goat's  rue,  sand  clover,  esparcet, 
Hedysarum,  and  wild  vetch  {IIos((cli<(  r^urshiana). 

Tlie  bnlletin  also  contains  explanations  of  chemical  and  botanical 
terms  and  analyses  of  the  seed  of  U  varieties  of  millet  and  of  roller 
process  wheat  bran. 

Experiments  with  forage  plants  in  Belgium,  P.  de  Caluwe 
{Expose  Cult.  Expi'r.  Jard.  amid,  1^92-^93,  iri).  42-44,  47-59).— The 
plants  tested  were  prickly  comfrey,  hairy  vetch,  winter  vetch,  spring 
vetch,  Narbonne  vetch,  wliite  vetch,  millet,  maize,  oats;  early,  late,  and 
extra  late  crimson  clover;  red  clover,  wild  chicory,  cabbage,  endive, 
spnrry,  bnrnet,  kidney  vetch,  radish,  alsike  clover,  sainfoin,  serradella, 
canary  grass,  white  mnstard,  English  and  Italian  rye  grass,  and  sorghum. 
Of  the  4  kinds  of  vetches,  all  sown  July  27,  hairy  vetch  yielded  the 
largest  amount  of  green  forage.  Kidney  vetch  and  burnet  proved  resist-  • 
ant  to  frost. 

Fertilizer  experiments  on  Hungarian  grass,  C.  S.  Phelps  {Con- 
necticut  Starrs  ^Sta.  Bpt.  1893,  pp.  130-135).— T{\m  experiment  was  made 
on  the  same  field  as  was  used  during  the  preceding  3  years  for  similar 
experiments  on  mixed  meadow  grasses,  Nitrogen,  either  in  the  form 
of  nitrate  of  soda,  sulphate  of  ammonia,  or  ''ammonite,"  was  applied  at 
the  rate  of  25,  50,  and  75  lbs.  per  acre  in  combination  with  320  lbs.  of 
boneblack  and  IGO  lbs.  of  muriate  of  potash.  Two  plats  received  no 
nitrogenous  materials,  and  2  plats  were  unfertilized. 

"There  was  a  gradual  increase  in  yield  with  the  iucreased  quantities  of  nitrogen 
used.  The  crop  in  t^eneral  did  not  show  a  very  marked  increase  from  the  use  of  fer- 
tilizers. This  was  doubtless  due  in  part  to  the  severe  drought  during  July  and  the- 
greater  part  of  August.  The  experiment  confirms  those  made  on  the  field  with 
meadow  grasses  in  demonstrating  the  importance  of  nitrogenous  fertilizers  in  the 
growth  of  grasses." 

Analyses  of  the  hay  grown  on  the  different  plats  are  tabulated. 

"The  average  percentage  of  protein  in  the 'water-free  substance  of  the  crop  on  the 
mineral  plats  was  8.87  per  cent,  on  the  plats  with  25  lbs.  of  nitrogen  10.24  per  cent, 
and  with  75  lbs.  of  nitrogen  12.72  per  cent.  This  illustrates  the  double  value  of 
nitrogen  on  the  grasses.  The  yield  has  generally  increased  with  the  larger  quan- 
tities of  nitrogen  used,  and  the  protein,  and  hence  the  feeding  value  of  the  crop  is 
considerably  iucreased." 

Experiments  with  grasses,  C.  A.  .Zavitz  [Ontario  Agl.  Col.  and 
ExptL  Farm  Rpt.  .1893,  pp.  110-117).— From  numerous  experiments 
with  grasses  and  clovers  sown  alone,  both  for  meadows  and  for  pas- 
tures, the  following,  in  the  order  named,  proved  the  most  permanent 
among  the  valuable  species: 

"Meadow  fescue,  orchard  grass,  meadow  foxtail,  tall  oat,  and  timothy.  Those  of 
less  imjiortance  include  hard  fescue,  red  fescue,  wood  meadow,  rough-stalked 
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meadow,  sheep  fescue,  various-leaved  fescue,  line-leaved  fescue,  tall  fescue^  and 
long-leaved  fescue,  and  these  probably  possess  permanency  in  the  order  named. 
Some  of  these  in  the  list  last  mentioned  have  even  greater  power  to  endure  than 
those  in  the  list  first  mentioned. 

•'The  varieties  which  in  our  experience  have  not  shown  mtich  permanence  are  Ital- 
ian rye,  sweet  vernal,  crested  dogstuil,  tall  oat,  perennial  rye,  creeping  bent,  and 
redtop,  and  they  have  been  found  wanting  in  permanency  in  tlie  order  named. 

"In  the  tests  conducted  at  this  farm  the  clovers  have  been  found  durable  in  the  lol- 
lowing  order,  viz :  Lucerne,  alsike  clover,  yellow  clover,  white  clover,  and  common 
red  clover.  Yellow  clover,  like  white  clover,  does  not  seem  able  to  hold  its  ground 
at  the  first  in  dense  mixed  grasses  which  are  cut  for  hay,  but  as  time  goes  on,  and 
some  of  the  grasses  fail,  the  yellow  clover  ajipears  to  increase.  When  white  clover 
is  sown  in  mixtures  of  permanent  grasses,  and  these  are  mowed  for  some  years  at  the 
first  rather  than  pastured,  the  clover  seems  to  fail  because  of  the  smothering  influ- 
ence exerted  by  the  stronger  grasses;  but  where- the  grasses  are  pastured  from  the 
first  it  seems  to  have  power  to  increase  with  the  increasing  age  of  the  pastures.  .   .   . 

''  Lathyrus  si/hcstris  .  .  .  does  not  seem  to  grow  quickly  enough  to  give  it  a  foremost 
place  among  fodder  plants  in  this  country." 

Directions  for  preparinj^  the  soil  and  for  selecting  mixtures  for  i^erina- 
nent  pastures  are  given.  Autumn  sowing  of  grasses  was  found  less 
suitable  than  spring  sowing. 

Culture  of  Lathyrus  sylvestris,  A.  von  Solemachbr  {Ztschr. 
lawlw.  Ver.  Rlieinpreussen,  .11  {1891),  No.  o<J,  pp.  299,  300). — After  10 
years'  experience  with  this  plant  the  author  concludes  that  by  the 
choice  of  land  comxjaratively  free  from  weed  seed  and  by  crowding  the 
l)lants,  placing  them  4  to  6  in.  apart  in  rows  8  to  10  in.  apart,  hoeing, 
so  generally  recommended  for  this  crop,  cau  be  dispensed  with. 

Analyses  of  legumes,  F.  T.  Shutt  [Canada  Exptl.  Farms  Upt.  1S93, 
pp.  116,117). — The  following  analyses  are  given,  together  with  botanical 
notes  on  the  materials  analyzed : 

Anal y sex  of  legumes. 


In  fresh  material. 
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Per  ct. 

Per  ct. 

Perct. 

Lathyrus  sylvestris  ( green ). 

79.65 

1.53 

4.52 

6.60 

6.50 

1.20 

7.52 

22.23 

32.46 

31.72 

6.07 

Lathyrus  venosus  (hay) . . . 

7.11 

7.37 

14.06 

32. 47 

34.10 

4.89 

7.93 

15.13 

34.95 

36.72 

5.27 

Astragalus       canadensis 

(hay)         

9.46 

6.02 
5.  31 

10.  75 
11.75 

33.45 
43.24 

38.78 

27.70 

1.54 

2.70 

6.66 
5.65 

11.87 
]2.91 

36.95 
47.67 

42.  79 
30.79 

1.73 

Melilotus  alba  (hay) 

9.30 

2.98 

Vieia  americana  (h.ay) . . . 

7.01 

7.99 

13.87 

34.33 

35.58 

1.22 

8.59 

14.92 

36.90 

38.28 

1.31 

^^ Lathyrus  sylvestris  produced  a  thick  mass  of  leafy  stems  nearly  4 
ft.  in  height.  .  .  .  Our  own  experience  in  feeding  it  is  as  yet  extremely 
limited.  It  appears  that  at  first  the  cattle  will  not  evince  a  fondness 
for  it."  Lathyrus  venosus  is  described  as  a  "free- growing,  native,  per- 
ennial pea  .  .  .  found  on  the  Western  plains,  from  which  the  sample 
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analyzed  was  obtained.  There  appears  to  be  no  statement  on  record  as 
to  its  value  as  a  fodder,  thongii  jndj;ing  from  the  analysis  it  is  well 
worthy  of  trial." 

A.stra(jahis  canadensis  is  "a  stiff,  free-growinj?,  vetch-like  plant,  with 
abundant  foliage  and  spikes  of  greenish  yellow  Mowers.  It  occurs 
usually  on  river  banks,  and  sometimes  attains  a  height  of  3  ft." 
The  sender  of  the  sample  states  that  "cattle  are  particularly  fond 
of  it." 

Lupines,  Clausen  (Landir.  Wochenbl.  ScJiles.  HoLst.,  41  {1S94),  No. 
39^  pp.  539,540). — At  the  agricultural  school  at  Heide,  yellow,  blue, 
and  white  lupines  have  been  grown  3  years.  In  the  latest  of  these 
experiments  the  yields  of  the  3  species  at  different  dates  on  plats  of 
the  same  size  (area  not  stated),  i^lanted  early  in  May,  were  as  follows: 

Tleldii  of  hipiiie-s  at  different  dates. 


Date. 


June  29 
Julys.. 
July  11. 
July  21. 
July  24. 


Yellow 
lupine. 


Founds. 

9 

25 

:i3 

04 


Blue 
lupine. 


White 
lupine. 


Pounds.  !  Pounds. 

29  I  25 

39  1  36 

46  J I  43 

61  I  56 

65  I  59 


In  the  early  stages  of  growth  the  yields  from  the  blue  and  white 
lupines  were  larger  than  from  the  yellow  species.  Later  m  the  season, 
however,  the  yields  were  practically  the  same.  White  lupines  sown 
the  middle  of  August  made  a  growth  of  about  li  ft.  and  a  satisfactory 
yield  of  green  material  before  frost.  Because  of  their  quicker  growth, 
the  author  recommends  the  substitution  of  white  and  blue  lupines  for 
the  yellow  lupine,  which,  he  states,  is  the  variety  most  m  use  in 
Schleswig-Holstein. 

Experiments  with  lupines  in  Belgium,  P.  de  Caluwe  {Expose 
Cult.  Expn-.  'lard.  G((nd,  189 2-'' 9 3,  pp.  ;,^i-,i'.9).— Yellow,  white,  and  blue 
lupines  were  tested  on  a  sandy  soil.  White  lupines  gave  the  largest 
yield  of  organic  matter  and  of  grain.  The  early  growth  of  yellow 
lupines  planted  in  spring  was  slow.  Blue  lupines  were  much  injured 
by  a  fungus  disease.  Wliite  lupines  planted  August  12  made  a  very 
satisfactory  growth  by  the  middle  of  November.  Experiments  with 
ditleieiit  forms  of  jihosphoric  acid  were  made  on  lupines. 

On  the  relation  of  the  composition  of  soils  and  of  oats 
produced  on  them,  A.  Atteeberg  {Kgl.  Landt.  Alad.  Handl. 
Tidskr.,  33  {1894),  p,p.  170-190). — The  investigation  was  undertaken  to 
study  the  relation  between  soil  and  product,  and  to  obtain  detinite 
information  on  the  proper  methods  of  fertilization  for  improving  the 
crop.  The  paper  gives  the  results  of  chemical  analysis  of  90  samples 
of  soil  from  southern  Sweden  and  the  amounts  of  fertilizing  ingredients 
in  outs  grown  on  these  soils. 
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The  fcitiliziiio-  ingredients  in  the  hai'vested  <;r<)ps  are  summarized 

l)elow : 

Fertilizin;/  iiKjred'H'nts  in  oats  (jruwn  on  different  aoih. 

In  graiu.  i  In  straw. 


Average... 
Miiximiini. 
Minimum  . 


Nitrogen.  !  ^*'^^°"'^i  Potash. 


Per  cent. 
1.62 
2.53 
1.20 


Percent.      Percent. 
0.73  \.-yJ. 

1.09  j  2.  «1 

0.37  0.2b 


Tlie  results  obtained  indicate  that  0.07  per  cent  of  i^hosplioric  acid 
in  calcareous,  sandy,  and  clayey  soils  is  sufficient  to  produce  oats  of 
satisfactory  phosphoric  acid  content;  0.13  per  cent  of  phosphoric  acid 
proved  sufficient  in  these  soils  to  produce  oats  of  high  jthosplioric  acid 
content,  and  0.20  per  cent  always  gave  crops  rich  in  phosphoric  acid. 

One  tenth  i)er  cent  of  potash  seemed  a  rather  low  content  in  the 
class  of  soils  mentioned  for  the  requirement  of  oats;  0.11  and  0.12  per 
cent  gave  crops  containing  sometimes  a  low,  sometimes  a  fair  percent- 
age of  potash,  while  0.20  per  cent  of  potash  was  an  ample  amount. 

Peaty  soils  were  entirely  different  in  behavior  from  the  mineral  soils. 
Even  with  considerable  quantities  of  potash  and  phosphoric  acid  i)res- 
ent  in  the  former,  the  crops  were  often  poor  in  these  constituents.  The 
results,  therefore,  indicate  that  peaty  soils,  like  those  used  in  this 
investigation,  being  relatively  poor  in  lime  and  free  from  clay,  are  in 
general  benetited  by  applications  of  phosphates  and  potash. 

Humus  soils  differ  from  mineral  soils  in  the  availability  of  their  phos 
phone  acid,  while  their  potash  shows  a  similar  solubility  to  that  of 
mineral  soils.  Even  as  high  as  0.20  i^er  cent  phosphoric  acid  in  humus 
soils  does  not  seem  to  produce  particularly  high  phosphoric  acid  con- 
tents in  oats.  Their  phosphoric  acid  seems  largely  combined  with  the 
humus  111  a  somewhat  insoluble  form,  and  is  rendered  available  only 
through  lime  and  alkali. 

The  humus  soils  examined  contained  from  11  to  26. .5  per  cent  of  humus ; 
the  lime  varied  from  0.28  to  1.38  per  cent.  In  soils  richer  m  lime  it  is 
presumed  that  the  ])hosphoric  acid  would  be  more  easily  soluble  than 
was  the  case  with  these  soils. 

Points  of  special  interest  brought  out  by  the  investigation  are  the 
parallelism  between  the  i)h()si)honc  acid  contents  m  the  calcareous  soils 
and  in  the  corresponding  crops  of  oats,  and  also  between  the  potash 
of  the  humus  soils  and  that  of  their  crops.  The  low  potash  contents 
found  111  numerous  sandy  soils  and  m  the  crops  of  oats  grown  on  them 
are  further  interesting.  The  same  holds  true  of  a  number  of  peaty  soils 
to  which  potash  fertilizers  were  added,  showing  the  need  of  increased 
potassic  fertilization  on  such  soils. — f.  w.  woll. 

Experiments  with  oats  in  1894,  (t.  E.  IMorrow  and  F.  D.  (Iard 
NER  {Illinois  ISta.  Bui.  oJ,  jjp.  11:3-117). — In  1804  the  largest  yields 
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were  made  by  Texas  East  Proof,  Lincoln,  Texas  Red,  New  Dakota 
Gray,  Calvary  Gray,  and  New  lied  Rnst  Pi'oof  oats.  As  the  average  of 
5  years  Pringie  Progress  gave  the  largest  yield,  followed  by  Texas 
Rust  Proof,  New  Dakota  Gray,  New  Red  Rust  Proof,  American  Banner, 
and  Improv'ed  American.  • 

"The  average  weight  of  100  berries  was  2.27  gm.,  the  range  being  from  1.71  to 
2.70  gni.  This  gives  the  average  uiimber  of  kernels  i)er  bushel  a])proxiniately  as 
640,000,  the  rangs  being  from  537,000  to  850,000.  ... 

'•The  average  number  of  stubs  on  1  sq.  ft.  was  44,  the  range  being  from  .S.3  to  61. 

"In  1894  the  kernel  averaged  72.1  per  cent  of  the  weight  of  the  entire  grain,  tlic 
range  being  from  66.8  to  76.6  per  cent.   .   .  . 

''Each  of  the  mixtures  of  varieties  gave  a  slightly  larger  yield  than  the  average 
yield  of  the  varieties  used  in  making  the  mixtures." 

Rolling  .plats  after  the  seed  was  sown  seemed  to  be  without  effect. 

Amount  of  seed  oats  per  acre,  T.  Winter  {B(L  Agr.  Bpf.  Distrib. 
Grants  for  A(jJ.  Editcaiion  in  Great  Britain  1893-94,  p.  46). — The 
author  states  that  in  Anglesey  it  is  customary  to  sow  8  imperial 
bushels  of  oats  per  acre,  under  the  impression  that  lodging  is  thus 
lessened,  a  view  not  accepted  by  the  author.  On  strong  land  in  1893 
Black  Tartarian  oats  were  sown  at  the  rate  of  2,  4,  and  6  bu.  per 
acre.  From  2  bu.  the  yield  was  M)h  bu.,  from  4  bu.  49i  bu.,  and 
from  6  bu.  48  bu.  When  0  bu.  was  used  the  weight  of  a  busliel  of 
oats  was  43  lbs.;  whea  either  2  or  4  bu.  was  sown  the  weight  per  bushel 
was  40  lbs.  On  account  of  a  dry  summer  there  was  no  opportunity 
to  observe  the  effect  of  the  thickness  of  seeding  on  tlie  lodging. 

Effect  of  different  phosphates  on  oats,  Klein  {Verhandl.  Ges. 
(lent.  Katnrforsche  iind  Aerzte,  189:J,  IF,  pp.  124,  125;  nbs.  in  Cheni. 
Centbl.,  1894,  II,  No.  10,  p.  483). — To  ascertain  whether  Belgian  phos- 
phate meal  and  bone  meal  poor  in  lime  had  the  same  effect  on  the 
growth  of  oats  as  superphosphates,  phosphate  of  potash,  and  Thomas 
meal,  water  cultures  with  this  plant  were  made,  using  a  solution 
having-  in  the  tirst  stages  of  the  plant's  growth  a  concentration  of  1  to 
2,000,  and  later  of  1  to  1,000.  With  the  last  3  fertilizers  good  results 
were  obtained,  while  the  other  fertilizers  gave  unsatisfactory  results. 
Field  experiments  along'  the  same  line  substantiated  in  the  main  the 
results  of  pot  experiments. 

Transplanting  Irish  potatoes,  0.  L.  Newman  {Arlmnms  Sta.  Bui. 
28,  pp.  9(1-100). — Potatoes  for  tlic  second  crop  were  planted  the  last 
week  in  July.  A  similar  lot  of  seed  potatoes  was  placed  in  a  bed  kept 
constantly  moist  and  thus  forced  into  an  early  growth.  The  plants 
from  this  bed  were  transplanted  to  the  field  as  soon  as  they  attained 
suflBcient  size.  A  small  percentage  of  these  plants  died.  However, 
there  Avas  05  per  cent  of  a  perfect  stand  on  the  transplanted  plats,  and 
only  ()0  per  cent  of  a  perfect  stand  on  the  plat  planted  in  the  ordinary 
manner.  The  actual  yield  per  acre  from  planting  was  04  bu.,  from 
transplanting,  8Gi  bu.  However,  when  allowance  was  made  for  miss- 
ing hills  the  estimated  yield  was  greater  from  planting  than  from  trans- 
planting. 
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Culture  experiments  with  potatoes,  A.  Kindell  {Mustiala  Ar/L 
College  Ept.  lt<'J2,  PI).  18-20). — The  exi)eriinents  include  culture  trials 
with  15  different  varieties  of  potatoes,  with  determinations  of  the  yields 
and  starch  contents  of  the  different  varieties,  and  the  yield  of  starch 
per  hectare  in  each  case.  The  potatoes  grown  contained  from  12.3  to 
2().;>  per  cent  starch,  the  average  being  14.01  percent. — F.  w.  woll. 

Potatoes  [Ontario  Agl.  Col.  and  Exptl.  Farm  Rpf.  1893,  pp.  225-230). 
licport  and  discussion  of  a  cooi)erative  test  of  jiotatoes  undertaken 
by  several  members  of  the  Ontario  Agricultural  and  Experimental 
Union.  The  selection  of  perfect,  average  sized  potatoes  is  advised, 
and  storing  in  pits  during  the  winter.  Rural  Ko.  2  gave  the  highest 
j'ields,  followed  by  Empire  State.  Kaiser,  a  new  variety,  is  recom- 
mended.    The  results  are  detailed  in  2  tables. 

Experiments  with  potatoes  and  root  crops  in  Belgium,  P.  db 
Cali-we  {Expo.se  Gt(U.  E.ipn\  Jard.  OawK  ls92-"J3,  pp.  3<i-42,  45,  46, 
59,  60,  63-73). — These  experiments  consisted  of  variety,  fertilizer,  and 
culture  experiments  on  potatoes;  fertilizer  experimeuts  on  chicory 
and  parsnip ;  effect  of  treating  potatoes  with  Bordeaux  mixture ; 
and  variety  tests  of  beets  and  turnips.  When  potatoes  were  cut 
into  sections  and  the  cut  surface  placed  downward,  the  crop  was 
in  two  instances  larger  and  in  two  instances  smaller  than  when  the 
cut  surface  was  uppermost.  On  chicory  in  a  dry  year  there  was  but 
little  difference  in  the  crop  whether  organic,  nitric,  or  ammoniacal 
nitrogen  was  used.  On  parsnips  nitric  nitrogen  gave  the  best  results. 
Potash  was  more  effective  on  parsnips  than  on  chicory. 

Analyses  of  root  crops,  A.  E.  Siiuttleworth  [Ontario  Agl.  Col. 
and  Exptl.  Farm  Bpt.  1893,  pp.  .56-iO).— Analyses  of  4  varieties  of 
mangel-wurzels,  5  of  Swedish  turnips,  and  6  of  fall  turnips,  and  the 
average  analyses  and  the  yield  of  roots  grown  at  different  distances. 


Average  weujht  and  yield  of  roots  rjroivn  at  different  distances. 


Mangels: 

I'ntliinned 

8iu 

20  in...;... 
Swedi  s: 

ITntbiinied 

iiiii 

20  in 

Fall  turnips : 

4  in 

12  in 

20iu 


Dry  matter. 


■  cent. 

21.fl3 

13.24 

9.23 

16. 10 
12.12 
11.64 

8.93 
8.92 

7.. 84 


Average 
weight 
per  root. 


Pounds. 
0.  16 
1.34 
1.36 

0.20 
1.60 
2.44 

1.02 
1.59 
2.97 


Yield  per 
acre. 


Tons. 
15.45 
19.32 
15.01 

7.65 
20.54 
14.00 

19.61 
17.57 
13.19 


Dry  matter 
per  acre. 


Pounds. 
0,776 
5.116 
2,771 

2,46T 
4,979 
3,259 

■  3,  502 
3. 134 
2.063 


"[The  table]  shows  a  greater  variatiou  in  tlie  composition  of  the  same  v;ui.!y 
than  Avas  observed  in  different  varieties. 

"  (1)  Variation  in  distance  between  the  jjlauts  inliiicuces  the  size,  the  yield,  ;'.iid 
the  composition  of  the  roots. 
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"(2)  There  is  a  regular  decrease  in  the  per  cent  of  dry  matter  witli  an  increase  in 
the  distance  between  the  plants. 

"(3)  There  is  a  regular  increase  in  the  average  size  of  the  roots  with  an  increase 
in  the  distance  between  the  ])lants. 

"(4)  It  appears  from  conclusions  2  and  3  that  conditions  increasing  the  average 
size  of  roots  increase  their  per  cent  of  water. 

"(5)  Yield  increases  with  an  increase  in  distance  between  plants  in  the  drill  to  a 
certain  distance,  which  appears  to  be  between  8  and  12  in.,  and  beyond  this  it 
decreases. 

"(6)  More  dry  matter  is  jiroduced  by  thinning  to  a  distance  of  8  than  20  in. 

"(7)  Roots  tending  to  lengthen  rather  than  broaden  should  be  thinned  to  a  dis- 
tance of  8  or  9  iu.  apart  in  thi;  drill,  otherwise  the  distance  should  be  about  10  in." 

Experiments  with  rye,  C,  L.  Xew.man  {Arl-ausas  iSta.  Buh  28, 
pp.  90-'Jo). — IJye  planted  in  November  iu  drills  18  in.  apart,  ou  heavily 
maunred  soil,  was  cut  .3  times,  and  gave  a  total  yield  of  43,516  lbs.  of 
green  forage  per  acre.  The  heaviest  cutting,  made  April  28,  yielded 
20,4(50  lbs.  of  green  forage  which  when  cured  made  9,261  lbs.  of  hay. 
This  hay  contained  8.31  i)er  cent  of  protein,  and  had  a  nutritive  ratio 
of  1:10,  while  hay  made  from  rye  cut  several  weeks  earlier  ''when  in 
boot"  contained  13.25  per  cent  of  protein  with  a  nutritive  ratio 
of  1 : 5.2. 

The  yield  of  green  rye  per  acre  on  plats  on  which  jiea  vines  were 
turned  under  a  few  days  beibre  the  rye  was  planted  averaged  6,497 
lbs.  per  acre.  On  plats  similarly  fertilized,  but  without  green  manur- 
ing, the  yield  was3,7J5  lbs.  of  green  rye  per  acre.  Nitrate  of  soda, 
muriate  of  potash,  acid  phosphate,  and  all  three  combined  were  more 
effective  when  used  ou  rye  following  peavines  than  when  applied  to 
rye  which  had  not  been  preceded  by  a  green  manuring  crop. 

Sugar  beets,  N.  E.  Wilson  (Xevada  Sta.  Bui  23,  pp.  5^).— Tabulated 
data  giving  composition  of  samples  of  beets  analyzed  in  1891, 1892,  and 
1893;  notes  on  the  culture  of  beets;  extensive  quotations  dealing  with 
the  work  done  at  Schuyler,  Nebraska,  by  the  Division  of  Chemistry 
of  this  Department;  and  statistics  relative  to  the  yield  and  consump- 
tion of  sugar  in  the  United  States,  and  the  cost  of  manufacturing 
sugar  in  this  country  and  in  Europe.  At  the  station  all  samples  of 
beets  analyzed  in  1891  averaged  13.20  ])er  cent  sucrose  with  a  purity  of 
76.87;  those  grown  in  1892  averaged  15.56  per  cent  sucrose  and  80.76 
purity;  those  grown  in  1893,  14.23  per  cent  sucrose  and  80.76  purity. 
The  experiments  for  1893  here  reported  closed  the  work  of  the  station- 
in  this  special  line. 

Varieties  of  sugar  cane  grown  in  Antigua  in  1893,  F.  Watts 
[Huppl.  Leeirard  IxJandti  Gaz.,  isfJl,  June  21). — Of  14  varieties  of  sugar 
cane  grown  on  well-tilled  calcareous  soil  Rap])oe  gave  the  largest  yield 
per  acre  of  cane  sugar  in  the  juice,  namely,  4,907  lbs.  Of  16  varieties 
grown  on  stiff  nou -calcareous  soil  Keni  Keni  gave  the  largest  yield  of 
cane  sugar  in  the  juice,  4,593  lbs.  Analyses  of  the  canes  and  of  their 
juices  are  given. 
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Hairy  vetch  for  green  manuring,  L.  Sohirmer  {Siichs.  landir. 
Zfschr.,  18'J-i,  Auff.  11;  ahs.  in  Join:  Ac/r.  Prat.,  58  {1894),  No.  34,  pp. 
205,  2G(;). — The  author  conducted  experiments  near  Magdeburg,  Ger- 
many, for  several  years  to  determine  the  relative  value  as  a  green 
manure  of  hairy  vetch,  white  lupines,  blue  lupines,  yellow  lupines,  flat 
pea,  and  serradella.  The  i)lants  were  sown  under  two  ditterent  condi- 
tions, (1)  in  the  spring  in  a  growing  grain  crop,  and  (2)  immediately 
alter  the  grain  harvest.  Late  in  the  season  the  green  growth  was 
plowed  under  and  i)()tatoes  planted  the  following  year.  The  amount 
of  nitrogen  contained  in  the  leguminous  crops  per  acre  ranged 
between  44J  and  8!)  lbs.,  depending  upon  the  phmt  employed.  The 
vetch  aftbrded  the  largest  amount  of  nitrogen  and  gave  the  largest 
yield  of  i)otatoes  in  the  following  year.  The  potato  crop  following- 
yellow  lu])ines  was  smallest. 

When  it  is  desired  to  save  seed  of  hairj^  A'etch  the  author  recom- 
mends sowing  a  mixture  of  |  vetch  and  %  rye;  when  forage  is  desired 
the  proportion  is  reversed. 

Field  experiments  with  wheat,  G.  E.  Morrow  and  F.  D. 
Gardner  {Illinois  Sta.  Bui.  34,  pp.  402-411). — A  test  of  varieties,  of 
mixtures  of  varieties,  and  of  the  thickness  of  sowing.  Of  GO  varieties 
tested,  the  largest  yields  in  1894  were  made  by  New  Michigan  Amber, 
Yellow  Gypsy,  Crate,  Rock  Velvet,  IJoyal  Australian,  Currell  Prolific, 
Diehl  Mediterrauean,  and  Missouri  Blue  Stem. 

"Thirty-seven  plats  of  bearded  wheat  averaged  .S5,  and  30  plats  of  smooth  averaged 
36.8  bu.  Thirteen  plats  of  wheat  classed  as  white  averaged  34.7,  and  56  classed  as 
brown  or  red  averag(!d  35.8  bu.  .  .  .  The  average  number  of  stubs  on  1  s(\.  ft. 
was  51,  the  range  being  from  34  to  65.  .  .  .  The  average  weight  of  100  kernels  of 
wheat  in  1894  was  3.35  gm.,  the  range- being  from  2.40  to  4.04.  .  .  .  The  average 
unmbei  of  kernels  per  bushel  of  the  wheat  grown  at  this  station  this  year  was  a 
little  over  800,000,  the  extremes  being  about  600,000  and  1,130,000.  .  .   . 

"In  1892  the  yields  of  each  of  4  ))lats  sown  with  a  mixture  of  several  varieties  was 
somewhat  greater  than  the  average  of  the  varieties  composing  this  mixture.  Seed 
from  these  mixtures  was  sown  in  fall  of  1893.  In  Itut  one  case  was  the  yield  greater 
than  the  average  yield  of  all  the  jdats,  and  in  l)ut  oue  was  it  greater  than  that  of 
the  plats  adjoining." 

Tabulated  data  give  the  percentage  of  germination,  the  date  of 
ripening  and  harvesting,  length  of  straw,  character  of  the  plant, 
number  of  stubs  per  s(|uare  foot,  Aveight  of  100  kernels,  weight  per 
bushel,  and  the  yield  of  straw  and  grain  per  acre.  The  yields  of 
varieties  grown  for  a  number  of  years  at  the  Indiana,  Ohio,  and  Penn- 
sylvania Stations,  as  well  as  the  Illinois  Station,  are  given.  In  a  list 
of  2.")  varieties,  each  of  which  had  been  tested  7  or  more  times,  the 
following  gave  the  largest  average  yields  for  the  4  stations:  Poole, 
Valley,  Koyal  Australian,  lied  Tasmanian,  and  Nigger. 

Wheat  at  the  rate  of  3,  4,  0,  7,  8,  and  0  ])ecks  of  seed  per  acre  was 
sown.  The  largest  yield  in  1894  resulted  from  the  use  of  4  pecks  of 
seed.  For  the  preceding  ."»  years  the  average  results  were  slightly  in 
favor  of  sowing  8  pecks  per  acre. 
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Field  experiments  -with  -wheat,  W.  C.  Latta  {Indiana  Sta.  Bui. 
51,  xjp.  59-77). 

Synopsis. — The  experiments  are  classed  uuder  the  followiug  heads:  (1)  Test  of 
varieties,  (2)  quautity  of  seed  per  acre,  (3)  early  and  late  sowing,  (4)  rotation 
vs.  coutiunons  grain  crop])ing,  (5)  earlj'  and  late  harvesting,  (6)  experiments 
Avith  commercial  fertilizers  and  manure,  and  (7)  cooj>erative  experiments  with 
varieties.  The  results  in  1894  differed  in  most  instances  from  the  average  of 
preceding  years.  The  largest  yields  were  made  by  the  variety  Rudy  ;  by  sowing 
6  pecks  of  seed;  by  sowing  October  4 ;  and  by  harvesting  late.  Stalile  manure 
in  all  cases  yielded  a  profit.  Commercial  fertilizers  ga\e  a  proiit  in  all  cases 
when  used  on  wheat  grown  in  rotation,  but  failed  to  give  a  net  profit  when  used 
on  Avheat  grown  continuously  on  the  same  plats. 

These  experiments,  conducted  in  1S1)4,  are  in  continuation  of  those 
recorded  in  Bulletin  45  of  the  station  (E.  S.  R.,  5,  p.  185). 

Test  of  varieties  (pp.  59-03). — Tabuhited  data  and  descriptive  notes 
are  given  for  37  varieties  of  wiieat  tested  in  1894,  and  the  average 
yields  of  varieties  tested  for  2  to  11  years.  In  1894  the  largest  yield, 
45.75  bu.  per  acre,  was  made  by  Rudy.  Other  varieties  yielding  more 
than  40  bu.  per  acre  were  Fulcaster,  Harvest  Queen,  Jones  Winter 
Fife,  Wyandotte,  American  Bronze,  Reliable  Minnesota,  Early  Genesee 
Giant,  and  Brown  Bearded  Velvet  Chaff,  By  comparing  the  yields  of 
varieties  grown  at  the  station  11  years  without  change  of  seed,  with 
varieties  brought  to  the  station  in  recent  years,  the  writer  finds  evi- 
dence that  varieties  of  wheat  do  not  "  run  out"  when  selection  of  seed 
and  careful  culture  are  practiced. 

Quantity  of  seed  per  acre  (p.  04). — In  1894  wheat  at  the  rate  of  2  to 
10  pecks  per  acre  was  sown.  The  largest  yield  resulted  from  G  pecks 
of  seed.  Taking  the  averages  for  9  years  every  increase  in  the  quan- 
tity of  seed  up  to  8  pecks  was  followed  by  an  increase  in  the  resulting 
crop. 

Early  and  late  so}cin(/  (pp.  (34,  05). — In  1894  seed  sown  October  4  gave 
a  larger  yield  than  earlier  or  later  sowing.  In.  former  years  earlier 
sowing  had  given  better  results  than  late  sowing. 

Rotation  vs.  continuous  grain  cropping  (pp.  05,  Oi)), — In  1894  the  yield 
of  wheat  on  the  plats  where  the  rotation  of  gram  aiul  grass  was  prac- 
ticed was  9,93  bu.  greater  than  on  the  i)lats  on  wliich  grain  was  grown 
continuously.  This  increase  was  greater  m  18. )4  than  the  average 
increase  of  the  preceding  7  years. 

Early  vs.  late  harvesting  (pp.  66,  ()7). — In  1894  the  first  cutting  was 
made  June  19,  at  which  time  most  of  the  wheat  was  in  the  milk  stage. 
Wlien  tlie  liarvestiug  was  very  early  the  yield  was  25.0  bu.,  early  30.5, 
medium  34.3,  late  35.8,  very  late  33.5.  The  wheat  ripened  in  1894 
more  satisfactorily  thaw  m  preceding  years.  "  It  would  appear,  there- 
fore, from  the  results  obtained  this  year,  that  the  harvest  should  begin 
when  the  wheat  is  fully  in  the  dough,  and  be  completed  by  the  time  the 
wheat  IS  fully  ripe." 

Experiments  with  commercial  fertilizers  and  manure  (pp.  07-71). — On 
wheat  alternating  with  corn,  clover  being  grown  as  an  intercrop  and 
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occupying  the  land  during  the  winter,  commercial  fertilizers  and  stable 
manure,  whether  used  in  large  or  small  quantities,  yielded  a  profit,  with 
wheat  at  50  cts.  per  bushel  and  straw  at  $3  per  ton.  On  wheat  grown 
in  rotation  Avith  corn  and  oats,  rye  being  the  intercrop  after  corn  and 
clover  after  wheat,  commercial  fertilizers  gave  practically  no  net  profit, 
while  stable  manure  at  the  rate  of  2  tons  per  acre  yielded  a  profit  of 
$2.21  per  acre;  at  the  rate  of  3  tons,  a  profit  of  $3.13. 

Gobperaiire  rxperimeiif.s  with  varieties  (pp.  71-77).— These  experiments 
were  conducted  iu  Tippecanoe, fTefifersou,  Madison,  Whitley,  and  Dekalb 
counties.  Of  4  varieties  tested  the  best  average  yield,  36.58  bu.  per 
acre  for  all  the  counties,  was  made  by  Jones  Fife. 

Experiments  with  winter  wheat,  C.  A.  Zavitz  {Ontario  Agl.  Col. 
Bui.  97,  pp.  15). — To  determine  the  loss  from  the  lodging  of  grain  1,000 
heads  of  grain  which  were  partly  lodged  about  5  weeks  before  the 
ripening  season  were  compared  with  1,000  heads  of  standing  grain. 
The  results  showed  a  loss  of  about  45  per  cent  in  weight  and  of  11  per 
cent  in  quality  due  to  lodging. 

In  variety  tests  continued  for  5  years  the  following  varieties  made 
large  yields:  Dawson  Golden  Chaff,  American  Bronze,  Early  Genesee 
Giant,  Surprise,  Early  Red  Clawson,  Golden  Drop,  Jones  Winter  Fife, 
Bulgarian,  Early  Ripe,  and  Pride  of  Genesee.  Dawson  Golden  Chaff 
made  the  best  record  of  all  varieties  of  winter  wheat  tested.  For  5 
successive  years  the  bearded  wheats  gave  a  larger  average  weight  per 
bushel  than  the  smooth  varieties.  Varieties  with  white  grain  yielded 
more  than  those  with  red  grain  in  favorable  years,  but  less  in  unfavor- 
able years.  Wheat  sown  September  9  gave  a  larger  yield  than  that 
sown  September  2  and  17.  Drilling  wheat  gave  a  larger  yield  than 
broadcasting,  and  2  bu.  of  seed  produced  a  larger  crop  than  either  1  or 
n  bn. 

Specific  gravity  and  weight  of  wheat  seeds,  L.  H.  Pammel 
and  F.  C.  Stewart  {Iowa  Sta.  Bui.  2'>,  pp.  ;-^o-5/).— Thirty-seven  sam- 
ples of  wheat  were  examined.  The  number  of  kernels  per  gram,  pound, 
and  bushel,  and  the  specific  gravity  of  seeds,  are  tabulated.  The  num- 
ber of  kernels  of  wheat  per  bushel  ranged  between  489,879  and  1,184,093, 
the  average  being  770,200,  The  specific  gravity  of  wheat  seeds  varied 
between  1.407  and  1.503,  with  an  average  of  1.409.  The  specific  grav- 
ity of  Stowell  Evergreen  corn  was  found  to  be  1.53,  of  white  clover 
seed  1.41,  of  kale  seed  1.35,  and  of  rutabaga  seed  1.38. 

Forms  of  nitrogen  for  wheat,  H.  A.  Huston  {Indiana  Sta.  Bid.  ')!, 
pp.  78-80). — This  is  in  contiiuiation  of  an  experiment  recorded  m  Bul- 
letin 45  of  the  station  (E.  S.  R.,  5,  \^.  186).  On  account  of  injuries 
from  rust  no  conclusions  are  drawn  from  the  tabulated  data  giving  the 
yields  of  wheat  fertilized  with  different  forms  of  nitrogen  api)lied  at 
different  .seasons. 

Report  of  agriculturist,  W.  C.  Latta  {Indiana  Sta.  Rpt.  18!)3, 
pp.  ^'>-31). — Unfavorable  meteorological  conditions  in  1893  greatly 
interfered  with  the  field  ex])eriments,  the  results  of  which  are  reported 
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in  brief.  The  experiments  consisted  of  variety  tests  of  wheat,  corn, 
and  oats;  amount  of  seed  for  wheat,  corn,  and  oats;  dates  for  phmtiug- 
corn  and  wheat;  deep  and  shaHow  i)lowing  and  deep  and  shallow  culti- 
vation for  corn;  experiments  with  different  corn  cultivators;  fertilizer 
experiments;  experiments  comparing  rotative  with  continuous  crop- 
ping ;  a  test  to  determine  the  effect  of  spring  mowing  of  wheat ;  improve- 
ment of  corn  by  selection  and  care;  and  relation  of  early  and  late 
planting  of  corn  to  length  of  time  required  to  mature  the  crop.  Most 
of  these  experiments  were  in  continuation  of  those  of  previous  years. 
By  mowing  wheat  in  the  spring  the  yield  was  reduced  by  5.02  bu.  per 
acre.  The  following  table  gives  the  results  of  an  experiment  conducted 
in  1892  and  1893  to  determine  the  length  of  the  growing  period  of  corn 
planted  at  different  dates: 

Length  of  growhu;  period  of  corn  planted  at  different  dotes. 


Planted 
Do.. 
Do.- 
Do.. 
Do.. 


[Days  toma- 

1893.      itiire— aver- 

lage  2  years. 


122 

117 

May   24      May  27  112 

June    4     June    6  109 

June  14     June  16  107 


May 

6 

May 

16 

May 

27 

June 

6 

June  16 

Report  of  the  botanist,  J.  Fletcher  {Canada  Exptl.  Farms  Bpt. 
1893,  pp.  188-193,  fi(/s.  3). — Report  on  the  arboretum. — Brief  notes  are 
given  on  some  of  the  additions  made  to  the  arboretum  during  the  past 
year.  The  collection  at  present  (consists  of  600  species  and  varieties 
of  trees  and  shrubs  representing  37  genera,  ^otes  have  been  taken  as 
to  their  period  of  flowering,  hardiness,  and  general  desirability  for 
extended  use. 

Awnless  hrome  f/rass. — This  grass,  Bromus  inermis,  also  known  as 
Austrian  or  Hungarian  brome  grass,  has  been  cultivated  in  Ottawa  for 
G  years  and  has  gained  in  favor  wherever  tried.  It  is  considered  the 
best  of  the  introduced  grasses  in  respect  to  feeding  value,  hardiness, 
earliness,  habit  of  growth,  and  aftermath. 

Grans  for  the  protection  of  shores  and  harbors. — The  frequent  requests 
regarding  the  use  of  grass  for  the  protection  of  shores  led  the  author  to 
investigate  the  desirability  of  several  species  in  this  respect.  Fsamma 
arenaria  {Ammophila  arundinacea),  or  beach  grass,  proved  the  best 
suited  to  this  use,  with  Elymus  arenarins,  sand  lyme  grass,  next. 

Tumbleiceeds. — Brief  notes  are  given  on  the  tumble  mustard  {Sysini- 
hrinm  sinapistrnm)  and  the  Eussian  thistle  {Salsola  Icali  tragus).  Atten- 
tion is  called  to  these  two  Aveeds  and  farmers  are  warned  against  letting 
them  gain  a  foothold.  Both  seed  abundantly  and  are  difidcult  to  eradi- 
cate when  once  established. 

Experiments  with  field  crops  in  Ontario,  C.  A.  Zavitz  {Ontario 
Aijl.  Col.  and  Exptl.  Farm  Kpt.  Ls<)3^  pp.  5^-110). — In  the  variety  tests 
there  were  grown  73  varieties   of  barley,  81  of  peas,  73  of  spring 
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wiicat,  ~)2  of  winter  wheat,  133  of  oats,  21  of  beans  (inclndiiig-  0  varie- 
ties of  sqja  beans),  3  of  buckwlieat,  157  of  potatoes,  54  of  Swede  tur- 
nips, 37  of  flat  turnips,  -ll)  of  niangel-wurzels,  34  of  carrots,  10  of  suj^ar 
beets,  93  of  fodder  corn,  12  of  millet,  11  of  rape,  and  2  of  sunllowevs. 

Taking'  the  average  results  for  5  years,  Mansury  barley  (from  Kussia) 
gave  the  largest  yield  of  all  varieties.  Of  the  varieties  of  peas  tested 
for  3  years  Early  Briton  and  Prussian  Blue  gave  the  largest  average 
yields  of  grain.  Herisoii  Bearded  gave  the  largest  average  yield  of 
the  varieties  of  spring  wheat  tested  for  5  years,  and  Ked  Fern  the  larg- 
est for  those  tested  4  years.  Of  the  varieties  of  winter  wheat  tested 
for  5  years.  Surprise  and  Early  BedOlawson  were  most  producti\'e;  of 
those  tested  3  years,  American  Bronze  arid  Egyptian;  of  those  tested 
2  years,  Dawson  Golden  Chaff  and  Mediterranean. 

Joanette  Black,  Chenailles  Black,  and  Black  Etampesgave  thelargest 
average  yield  of  the  varieties  of  oats  tested  for  5  years.  Siberian 
occupied  fourth  place,  and  is  highly  commended. 

Large  seed  of  b  uley,  peas,  and  spring  wheat  gave  heavier  yields  of 
grain  than  small  seed. 

Of  157  varieties  of  potatoes  grown  in  1893  Empire  State  gave  tlie 
largest  yield.  For  3  years  seed  potatoes  were  planted  at  depths  of  1, 
3,  5,  and  7  in.     The  average  yields  increased  with  the  depth  of  planting. 

Experiments  to  determine  the  best  distance,  size  of  cutting,  and  fer- 
tilizers for  potatoes  were  conducted;  also  distance  experiments  for 
Swede  turnips,  fall  turnijis,  maugel-wurzels,  carrots,  and  fodder  corn. 
In  the  distance  experiment  with  fodder  corn  an  early,  a  medium,  and  a 
late  variety  were  used.  With  all  of  tliese  the  largest  yield  of  forage 
was  secured  by  planting  in  drills  30  in.  apart  and  thinning  to  4  in.  in 
the  drill.  With  Swede  turnips  Hat  and  ridge  cultivation  gave  pra(;- 
tically  the  same  results. 

Various  mixtures  of  peas  and  vetches  with  small  grains  were  sown 
for  forage.  Ila])e  grown  under  favorable  conditions  yielded  at  the  rate 
of  27.7  tons  of  green  forage  per  acre. 

Field  experiments  in  Manitoba,  S.  A.  Bedford  [Canada  Exptl. 
Farms  lipt.  J8!J'-i,  pp.  22!)-:1'jo). — At  the  experimental  farm  at  Brandon 
a  large  part  of  the  work  for  1893  consisted  of  variety  tests  with  wheat, 
oats,  barley,  peas,  fodder  corn,  millet,  turnips,  mangel-wurzels,  sugar 
beets,  carrots,  and  potatoes,  and  experiments  to  determine  tlie  best 
time  for  sowing  wheat,  oats,  and  barley. 

Wheat  was  harvested  in  the  early  milk,  late  milk,  dough,  and  ripe 
stages.  When  harvested  in  the  early  mdk  or  late  milk  stage  the  yield 
was  considerably  less  than  when  allowed  to  reach  the  dough  state. 
Theie  was  but  little  difference  in  the  yield  resulting  from  harvesting 
in  tlie  dough  state  and  when  '•  ripe  yellow." 

Taking  the  average  for  4  years,  wheat  sown  with  a  common  drill 
yielded  30  bu.  44  lbs.  per  acre,  with  a  press  drill  30  bu.  29  lbs.,  broad- 
cast 25  bn.  18  lbs.,  showing  a  loss  of  about  5  bu.  per  acre  from  sowing 
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broadcast.  With  barley  the  loss  from  broadcasting,  compared  with 
the  results  obtained  from  the  use  of  the  press  drill,  was  11  bu.  8  lbs. 
per  acre.  For  barley  the  ]jress  drill  gave  better  results  than  the  com- 
mon drill. 

()l  the  15  varieties  of  oats  tested  in  1893  Banner  gave  the  largest 
yield,  i>l  bu.  G  lbs.  per  acre.  Of  the  varieties  of  barley  tested  for  4 
years  the  largest  yields  were  made  by  Duckbill,  Goldthorpe,  and 
Od:  ssiu 

-Alixtures  of  small  grain  and  peas  were  grown,  and  after  threshing 
the  mixture  it  was  found  that  the  peas  represented  a  very  small  pro- 
portion of  the  grain  produced,  even  when  sown  in  larger  quantity  than 
the  small  grain.  Peas  sown  at  the  rate  of  .■>  bu.  per  acre  gave  a  hirger 
yield  than  when  the  rate  was  2  or  4  bu.  per  acre. 

Experiments  were  conducted  with  methods  of  destroying  the  trouble- 
some weeds  Af/ropi/ruiii  (jJaucum  and  Rierochloa  borealis. 

Sunflowers  produced  seed  at  the  rate  of  35  bu.  per  acre.  The  yield 
of  hay  made  by  G  species  of  grasses  was  determined. 

Field  experiments  in  the  Northwest  Territories  (Canada),  A. 
MacKay  (Canada  ExptL  Farm.s  Rpt.  1S93,  pp.  273-2'.)2). — Among  the 
experiments  conducted  in  18!>3  at  the  experiment  farm  at  Indian  Head 
w^ere  the  following:  Variety  tests  of  wheat,  barley,  oats,  peas,  corn, 
turnii»s,  mangel-wurzels,  sugar  beets,  and  potatoes,  and  experiments  to 
determine  the  best  dates  lor  sowing  wheat,  barley,  and  oats. 

lied  Fife  wheat  planted  2  in,  deep  May  4  gave  a  larger  yield  of  giain 
than  when  planted  2i  in.  deep.  For  wheat  the  press  drill  gave  better 
results  than  the  common  drill.  The  best  preparation  for  wheat  was 
found  to  be  a  summer  fallow;  spring  plowing  gave  much  better  results 
than  fall  plowing.  With  barley  the  use  of  the  press  drill  resulted  in  a 
yield  greater  by  7  bu.  per  acre  than  that  obtained  by  the  use  of  the 
common  drill  and  greater  by  9  bu.  28  lbs.  than  that  obtained  by  sowiug 
broadcast.  Barley  preceded  by  summer  fallow  yielded  48  bu.  10  lbs.; 
when  the  preparation  consisted  of  fall  plowing  of  stubble  the  yield  was 
only  41  bu.  32  lbs.  The  use  of  2  bu.  of  barley  per  acre  as  seed  gave  a 
larger  yield  than  If  bu.  or  Ih  bu. 

For  oats  summer  fallow  proved  the  best  preparation ;  spring  plowing 
3  in.  deep  gave  a  larger  yield  than  fall  i)lowing  G  in.  dee]),  Oats  planted 
with  a  press  drill  yielded  lOU  bu.  per  acre,  with  a  common  drill  i^o 
bu.  30  lbs.,  and  broadcast  75  bu.  20  lbs.  A  larger  yield  resulted 
from  planting  oats  3  in.  deep  than  from  [)lanting  at  a  ^leptli  of  2  in.;  2 
bu.  of  seed  per  acre  gave  larger  yiehls  than  2i  and  2i|  bu. 

Of  IG  grasses  sown  only  2  produced  a  crop,  1  of  which  was  Bror.ius 
inermis.  This  grass  was  G  in.  high  before  a  green  blade  could  be  seen 
on  the  prairie,  and  it  proved  hardy  in  severe  winter  weather. 

Experiments  with  field  crops  in  British  Columbia,  T.  A.  Sii  aupi: 
[Canada  Exptl.  Farms  Rpt.  is'JS^  pp.  6'2.;-iv;7).— Among  the  n'ost  im- 
portant experiments  made  at  the  experiment  farm  at  Agassi/  lu  1693 
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weie  experiiiuMits  witli  fall  wheat,  sjniiig  wheat,  barley,  oats,  cross- 
hied  wheats,  peas,  com,  tunn})s,  iiiau^elwurzels,  carrots,  sugar 
beets,  and  potatoes,  and  dates  lor  seeding  spriug  wheat,  barley, 
and  oats. 

The  Hat  pea  {LatJtyrus  sylvestris)  was  grown.  " Neither  our  cattle 
nor  horses  care  for  it.  They  were  led  to  the  plat  during  June  and  July, 
but  in  no  case  would  they  eat  it,  preferring  the  green  grasses  growing 
alongside."  Millet,  hemp,  jute,  and  peanuts  failed  to  mature.  Sun- 
flowers harvested  October  10  and  17  yielded  at  the  rate  of  over  8  tons 
of  heads  per  acre. 

Experiments Tvith  farm  crops  in  Nova  Scotia,  W.  M.  Blatr  {Can- 
ada J'J.iptl.  F<irms  Rpt.  IH'Jo^ pp.  21o-2:2')). — Among  the  experiments  con- 
ducted were  variety  tests  of  spring  wheat,  barley,  oats,  peas,  turnips^ 
mangel-wurzels,  carrots,  sugar  beets,  corn,  potatoes,  broom  corn,  aiid 
beans,  and  experiments  to  determine  the  best  date  for  sowing  wheat, 
barley,  and  oats. 

Experiments  v^ith  small  grain  at  G-hent,  Belgium,  P.  de  Calitwe 
{Expoac  Cult.  Expn-.Jard.  Caiid,  is;)2-'.i:'>.,pp.  >^-2--J}. — Fertilizer  experi- 
ments and  variety  tests  of  rye,  wheat,  barley,  and  oats  were  conducted. 
Dattei  wheat  grown  on  sandy  soil  of  the  station  and  then  for  2  years 
on  a  better  wheat  soil  in  a  different  locality  was  compared  with  the 
same  variety  grown  continuously  for  4  years  at  the  station,  but  no 
advantage  was  found  to  result  from  the  change  of  seed.  Analyses  of 
winter  and  spring  barley  are  given. 

Culture  of  alfalfa,  V.  AriiERT  {Rnl.  Jour.  Soc.  Central  (VAqr.,  Alpes-Mitrit'imes, 
34  (1S94),  Xo.  9,  pp.  l'>j-171).—A.  poimlar  article  on  the  best  soil,  preparation,  ami 
manuriug  for  this  crop. 

Coniposit:on  of  beets  and  beet  leaves,  Herzfelu  (Ztschr.  Ziickcrind,  44  {1S94), 
p.  041;  ahfi.  in  Chnn.  Ztg.,  IS  (1S94),  Xo.  7S,  Rcpcrt.,  p.  fi36). 

Removing  taesels  from  corn,  G.  C.  Watson  {Xeiv  York  Cornell  Sia.  Rpi.  1892, 
pp.  14.J-lo,5).—\  reprint  of  Bulletin  40  of  the  station  (E.  S.  R.,  4,  p.  338). 

Marram  grass,  S.  T.  Aveky  (Card.  Cliron.,  ser.  3,  16  {lS94),p.  535).— Description 
of  this  Australian  grass,  AiiintophUa  (ireiiaria,  valuable  on  very  loose  sand. 

Physiological  .studies  on  hops,  J.  Beukens  {Ab-s.  in  Hot.  Cviithl.,  CO  {1S94),  Xo.  6, 

j)p.  i:s~iso). 

The  manuring  of  meadows  and  pastures,  L.  Gkaxi>eau  {Jour.  Af/r.  Prat.,  5S 
(1894),  Xo.  44,  pp.  O.ll,  OJJ). 

The  yield  and  malting  value  of  8  varieties  of  barley,  M.  J.  R.  Duns^tan  (L'pt. 
L'xpt.s.  in  Afir.,  189.1,  Xoll.^  Co.,  Enijhtnd,  pp.  .^,-14,  18-19). 

Fertilizer  experiments  on  meadows,  il.  J.  R.  Dunstax  {Upt.  Expts.  in  Agr., 
1893,  Xotls  Co.,  I':n(iUind,pp.  14-18). 

Effect  of  cutting  seed  potatoes,  A.  Giraud  (Jour.  Agr.  Prat.,  58  {1894),  Xo.  44, 
)ip.  63o-t>40). — A  record  of  certain  exi)eriuieiits  in  France. 

Methods  of  storing  potatoes,  G.  HCnersduri'  (Dcul.  landw.  f'rev.se,  :.'l  {1894),  Xo. 
75,  p.  744).— Popular. 

The  flowering  of  sugar  cane  in  its  relation  to  degeneration,  .1.  H.  Wakker 
(East  Java  Espt.  Sta.  Jiul.  11,  n.  str.,  pp.  10,  pi.  1). 

The  culture  of  tobacco  in  Hessen  {Ztschr.  landw.  J'er.  Ilcssen,  1894,  Xo.  23,  pp. 
186,  187). 
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Analyses  of  Tumut  tobacco,  F.  B.  ririHRiE  (Jgl.  Gaz.  N.  S.  Wales,  5  {1894), 
No.  9,  pp.  Wo-'jYjY;).— Analyses  with  special  reference  to  soil  exhaustion. 

Growing  of  white  vetches,  X.  J.  Acosta  {Bol.  Nac.  Agr.,  18  (1894),  Xo.  15  and  16, 

pp.3Sj-.;Si\. 

Hairy  vetch,  ,J.  T.ize  {Chron.  .igr.,  7  (1894),  No.  19,  pp.  ^57-45.5).— Popular. 

Variety  tests  of  wheat,  oats,  barley,  and  potatoes,  F.  Woeiltmanx  (Dvut. 
lundw.  rrc><sc,  Jl  (1894),  No.  78,  pp.  740,  74/).— Notes  on  varieties  growing  on  an 
estate  in  Schleswig. 

Experiments  with  different  forms  of  phosphates  and  of  nitrogen  on  wheat 
and  potatoes,  Graxdeau  (Scm.  Agricol.,  14  (1894),  No.  701). 

The  advantage  of  drilling  grain  over  sowing  broadcast  in  dry  seasons, 
E.  ZOLLIKOFER  (Landn-.  WoclunU.  Schles.  Hoist.,  1894,  No.  25,  pp.  383,  .%'4).— Obser- 
vations on  the  growth  of  drilled  and  broadcast  barley. 

Loss  of  weight  in  storage  of  cereals  (TkUkr.  Landtman,  15  (1894),  pp.  651-653). 

Quality  of  seed  of  small  grains,  leguminous  plants,  and  grasses,  as  affecting 
the  yield,  R.  Sciimold  (  FiihliiK/.'i  landw.  Ztg.,  43  (1894),  No.  15,  pp.  466-475). — Experi- 
ments to  determine  iutluence  of  size  of  seed,  stage  of  ripeness,  age,  and  sprouting 
on  germination  and  yield. 

Cooperative  experiments  with  field  crops,  C.  A.  Zavitz  (Ontario  Agl.  Col.  and 
Exptl.  Fatm  Upt.  1893,  pp.  246- J69). — Seeds  and  fertilizers  were  sent  to  1,200  experi- 
menters in  Ontario,  and  from  the  reports  received  416  were  selected  and  their  results 
published.  These  experiments  consisted  of  tests  of  fertilizers  on  oats  and  rape; 
variety  tests  of  millet,  corn,  turnips,  mangel-wnrzels,  carrots,  spring  wheat,  winter 
wheat,  barley,  and  peas;  and  an  experiment  in  cultivating  alfalfa. 

Crops  and  live  stock  in  Ontario  (Ontario  Bureau  Industries  Bui.  51,  pp.  8). — A 
report  on  the  weather  and  on  the  condition  of  farm  crops,  fruit,  pastures  and  live 
stock,  bees  and  honey,  farm  labor  and  wages,  and  area  and  yield  of  field  crojjs. 

Southern  Branch  Arkansas  Experiment  Station,  R.  L.  Bexnett  ( JrAaxsas  Sta. 
Bui.  ?8,  pp.  87-89). — Notes  on  the  character  of  the  soil  and  on  the  work  done 
at  the  substation  at  Camden  in  1893, 
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Protection  of  fruits,  vegetables,  and  other  food  products  from 
injury  by  heat  or  cold  during  transportation,  M.  WT  Harrington 
{U.  IS.  T)ept.  A(fr..,  Weather  Bureau  Cireular,  isni.^  Aufi.2i\  pp.?). — This 
circular  contains  general  remarks  on  the  temperaturesat  which  various 
l)erishable  goods  can  be  shipped  without  spoiling,  a  more  or  less  detailed 
recounting  of  the  methods  employed  by  shippers  to  protect  articles 
from  damage  by  freezing  and  by  heat,  and  observations  on  the  relation 
between  the  temperature  of  the  air  without  and  within  ordinary  freight 
cars  and  cars  especially  adapted  to  the  transportation  of  perishable 
goods.  The  difference  was  found  to  be  from  5  to  lo^  F.  A  table  is 
given  showing  the  lowest  and  highest  temperatures  to  which  various 
perishable  goods  may  be  subjected  without  injury. 

Onions  from  seed,  C.  L.  Newman  {Arlcansa.^  Sta.  Bui.  28,  pp. 
93-95). — The  seeds  of  9  varieties  of  onions  were  planted  in  drills  in  2J 
ft.  rows  fertilized  with  cotton-seed  meal  and  kainit.  In  order  to  test 
the  effect  of  transplanting,  when  the  plants  were  about  one  eighth  in. 
iu  diameter  they  were  thinned  to  4  in.  in  the  drill,  and  the  removed 
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plants  tiaiisplaiited  4  in.  apart  in  other  rows.  Both  seedlings  and 
transplanted  plants  were  given  i)l()w  cultivation.  A  table  is  given 
showing  the  yields  ])er  acre  of  each  variety,  by  which  it  is  seen  that  in 
nearly  every  case  the  transi)lanted  plants  yielded  about  15  per  cent 
more  marketable  onions  than  those  not  transplanted.  Early  Ked 
Globe  produced  the  largest  crop. 

Hints  on  the  planting  of  orchards,  L.  II.  Bailey  {New  York 
Cornell  Sta.  Bui.  69,  irp.  2i2-25i). — (xeueral  directions  for  the  estab- 
lishing and  care  of  (n'chards,  treating  of  the  i)reparation  of  the  land, 
selection  of  the  trees,  time  and  method  of  i>lanting,  distance  of  trees 
ai)art,  trimming  and  pruning,  and  after  cultivation. 

It  is  advised  that  the  land  be  evenly  drained  and  in  good  tilth,  free 
from  hard  places  and  weeds.  Planting  in  August  or  September  is  pre- 
ferred to  spring  ])lanting,  even  for  peaches.  A  table  is  given  showing 
the  proper  distances  apart  that  various  orchard  and  small  fruits  should 
be  ])lanted.  The  method  of  setting  out  the  trees  is  detailed,  urging 
the  spreading  out  of  the  roots  in  large  holes  with  loose  earth  in  the 
bottom,  and  cautioning  against  fall  mulches  as  harboring  mice.  It  is 
suggested  that  peach  trees  be  trimmed  close,  with  spurs  of  1  bud  only 
left  on  the  stem,  but  that  other  fruits  be  left  4  or  5  of  the  best  branches 
with  a  few  buds  each.  Thorough  cultivation  is  recommended  for  at 
least  2  years,  and  careful  watching  against  insect  attacks. 

The  various  points  are  stated  concisely  and  clearly,  with  the  inten- 
tion of  furnishing  definite  information  on  the  subject  to  those  beginning 
fruit  raising. 

Apricot  growing  in  western  New^  York,  L.  II.  Bailey  [Ncn-  York 
Cornell  Sta.  Bui.  71,  pp.  271-293,  fi<js.  iij.^This  bulletin  treats  of  the 
cultivation  of  the  apricot  and  of  the  different  varieties  of  the  3  species 
of  true  apricots  in  cultivation  in  western  New  York.  It  is  stated  that 
the  apricot  is  ds  hardy  as  the  peach  and  worthy  of  much  more  extended 
cultivation  than  it  now  receives.  A  deep,  dry  soil,  loamy  or  gravelly, 
on  elevated  land  near  a  large  body  of  water,  is  recommended  for  the 
best  results,  and  if  i)Ossible  a  somewhat  backward  exposure  to  retard 
early  blooming.  The  apricot  requires  clean  culture,  which  should, 
however,  be  stopped  late  in  summer  to  allow  the  wood  to  mature 
thoroughly.  Truning  should  be  done  nnich  the  same  as  for  plums. 
Apricots  are  usually  grafted  upon  peach,  plum,  or  ax)ricot  stocks,  but 
do  not  seem  to  unite  well  with  the  two  former  stocks,  and  so  where 
seedling  apricots  will  grow  well  tliej'  are  to  be  preferred  as  stocks. 
In  stiff  clay  lands  plum  stocks  may  thrive  better,  and  in  light  dry 
soils,  peach  stocks.  The  apricot  is  considered  practically  as  productive 
as  the  peach,  and  is  attacked  by  the  same  insect  and  fungus  enemies. 
In  addition  to  cultivating  apricots  in  orchards  they  may  be  trained 
against  walls  and  buildings,  and  thus  protected  develoi)  fruit  m  other- 
wise unfavorable  localities. 
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The  3  species  of  apricots  in  ciiltivatiou  are  the  purple  [Priiiius  da.si/- 
carjya),  tlie  Chinese  or  Japanese  (/'.  muDic),  and  the  common  and  Hiis- 
sian  apricots  (7*.  armenhiva).  The  purple  apricot  is  considered  of  little 
merit  and  is  a  round,  plum-like  dark  red  fruit,  stalked  and  fuzzj-,  with 
soft,  subacid  flesh,  clinging-  tigiitly  to  the  pit.  The  Chinese  or  Japan- 
ese apricot  is  also  of  little  value,  with  small,  hard  clingstone  fruits,  but 
possessing  fragrant  floAvers  that  are  often  double  and  ornamental. 
The  Russian  apricots  are  smaller  and  poorer  than  the  ordinary  stand- 
ard sorts.  Several  varieties  of  apricots  are  described  and  figured,  and 
the  following  are  recommended  for  planting:  Smith  Karly,  Hnrris, 
Early  Moorpark,  St.  Ambroise,  Turkish  (probably  Roman),  Montgamet, 
Royal,  and  Moorpark. 

The  native  dwarf  cherries,  L.  H.  Bailey  {Neic  York  CorneJl  iSta. 
Bui.  7U,2)p.  L^'',!)-2(i:''),Ji(iH.  Tj). — This  bulletin  comprises  the  results  of 
investigations  upon  dwarf  or  sand  cherries  made  subsequent  to  the 
issuing  of  Bulletin  o8  of  the  station  (E.  S.  R.,  4,  p.  105).  They  were 
studied  with  a  view  to  utilizing  them  for  the  redemptiou  of  sandy  tracts 
wh^ere  it  is  thought  their  growth  will  tend  to  hold  the  saud  and  check 
its  drifting,  and  for  the  improvement  of  other  waste  lands.  Illustrated 
descriptive  notes  are  given  on  the  sand  cherry  [PrunKs  pnniild)^  the 
western  dwarf  cherry  [P.  hcsseyi),  and  the  I'tah  hybrid  cherry  (P.  bes- 
seyi  X  P.  watsoni).  They  are  low-spreading  shrubs,  rarely  more  than 
4  or  5  ft.  high,  and  bearing  thick  clusters  of  small,  dark  fruit  of  vary- 
ing flavor  and  (piality,  ripening  in  July  and  August.  Several  of  the 
wild  plants  bear  fruit  that  is  edible,  with  Juicy,  aromatic  though  some- 
what astringent  pulp,  and  showing  a  tendency  to  improve  upon  culti- 
vatiou.  Crosses  of  the  dwarf  cherries  with  some  of  the  native  plums 
are  giving  iiromising  results. 

P.  2)umila,  the  con)mon  sand  cherry,  is  found  more  abundantly  in  the 
region  of  the  (Ireat  Lakes  and  along  rivers  and  lakes  in  the  Northeast- 
ern States.  The  fruit  is  about  ^  in.  in  diameter  and  usually  nearly 
black,  and  sour.  P.  besseyi,  which  is  described  as  a  new  species,  grows 
on  the  plains  beyond  the  Mississippi  and  on  the  mountains  of  Colorado 
and  Utah.  Its  fruit  is  nearly  twice  the  size  of  that  of  the  last,  with 
flavor  usually  aromatic  l)ut  sometimes  inclined  to  be  bitter  or  astrin- 
gent. It  is  believed  to  be  worthy  of  efforts  toward  its  improvement. 
The  Utah  hybrid  chcviy  is  found  in  Nebraska  and  westward  and  pos- 
sesses a  dark  brown  fruit  of  about  the  size  of  the  last,  and  juicy  but  of 
lX)or  quality,  with  a  bitter  skin. 

Propagating  cherries,  J.  Craki  {Canada  U.rptL  Farms  B])t.  1893, 
jj}).  117,  llti). — Scions  of  a  number  of  varieties  of  Morello  cherries  were 
grafted  on  some  of  the  common  commercial  stocks.  Those  root  grafted 
gave  very  poor  results,  l)nt  the  crown  grafts  were  correspondingly  suc- 
cessful. The  bird  cherry  {Pr^onifi  ])ennsylvanica)  was  used  as  a  stock 
for  budding,  but  on  account  of  th*^  large  amount  of  sap  in  the  stock 
the  buds  did  not  unite  well. 
10104— No.  5 G 
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Observations   on  the  germination  of  buds  on  the  grapevine, 

Y.  Vanni'CCINI  {Atfi.  li.  Acad.  UcoHODiico  (((jrayi((  Fircnze,  7:J  (l^'^Oi), 
pp.  b2-U3). — From  the  results  of  pot  experiments  on  cuttings  and  grafts 
of  the  grape  the  author  conchides  that  the  temperature  and  moisture 
content  of  tlie  soil,  as  well  as  the  temperature  of  the  air,  have  their 
intlnence  in  starting  the  bud.  Wlien  it  is  desired  to  keep  cuttings  for 
a  long  time  without  starting  the  buds  into  growth  he  recommends  tlie 
avoidance  of  water  or  wet  soil,  and  advises  that  they  be  placed  in  soil 
but  slightly  moistened. 

The  author  investigated  the  cause  of  the  earliness  of  growth  of  buds 
on  the  upper  part  of  a  slioot  as  compared  with  those  on  tbe  lower 
portion.  To  show  that  this  was  not  due  to  differences  in  tbe  tempera- 
ture of  the  strata  of  air  in  which  tbe  buds  at  different  lieiglits  on  tbe 
stem  were  located,  he  cited  tbe  results  of  experiments  in  wbich  tbe 
buds  on  the  extremity  were  tbe  tirst  to  germinate  when  tbe  sboots 
were  trained  horizontally  or  even  inverted. 

Three  lots  of  sboots  were  cut  from  grapevines,  and  after  dividing 
these  into  equal  lengths,  thus  giving  top,  middle,  and  bottom  cuttings, 
all  were  placed  in  vessels  with  their  lower  portions  in  water.  Tliose 
from  tbe  top  were  the  lirst  to  start  buds,  but  tbe  sboots  made  by  the 
middle  sections  were  more  vigorous.  ."Nlanj^  of  the  buds  on  tlie  bottom 
cuttings  did  not  develoi^  at  all. 

Certain  buds  were  coated  witli  gum  lac  before  growth  began.  This 
coating  greatly  retarded  their  opening.  The  later  o^^ening  of  the  buds 
on  the  lower  part  of  tbe  sboots  is  attributed  to  the  greater  degree  of 
lignification  in  that  region  and  to  the  greater  resistance  thus  offered 
to  the  swelling  of  tbe  buds.  lie  f  )und  the  growth  from  the  buds  on 
the  middle  of  tbe  slioot  more  vigorous  than  from  those  at  tbe  base.  This 
he  attributed  to  tbe  slight  development  and  premature  fall  of  the 
leaves,  in  the  axes  of  which  the  lower  buds  are  situated,  together  with 
the  greater  resistance  to  swelling  encountered  by  tbe  buds  iu  this 
position. 

From  experiments  and  observations  tbe  author  concludes  that  prun- 
ing has  no  intlueuce  in  retarding  tbe  opening  of  the  buds  unless  it  is 
practiced  before  tbe  fall  of  the  leaves  in  autumn  or  after  the  sap  has 
begun  to  circulate  in  the  spring.  When  bleeding  occurred  he  found 
that  generally  the  buds  remained  dormant  until  the  wound  healed  and 
the  discbarge  ceases.  He  cites  an  exi)eriment  made  by  MUntzin  which 
on  vines  pruned  September  15  the  buds  had  Just  germinated  March  27 
lollowing,  at  which  date  there  were  sboots  1.2  to  3.2  in.  long  on  vines 
pruned  in  January.  This  retarding  influence  of  i^runing  practiced 
before  the  fall  of  the  leaves  be  attributes  to  the  failure  of  the  wood  so 
treated  to  store  up  a  normal  amount  of  reserve  nutrients. 

Vine  training,  J.  Craig  [Canada  Rvptl.  Farms  Bpt.  1893,  pp.  110- 
11^). — The  results  of  an  exi)eriment  carried  on  for  3  years  to  t-est  the 
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yield  of  grapevines  trained  to  single  stakes  and  grown  on  the  European 
renewal  system  as  compared  with  tliat  of  vines  trained  to  trellises. 
Ten  varieties  were  employed  in  the  test,  and  a  table  is  given  showing 
the  details  of  the  experiment.  The  advantage  appeared  to  be  m  favor 
of  the  trellis  system,  on  account  of  its  allowing  the  vines  to  be  moie 
oi)en  and  so  better  utilize  the  summer  heat  for  the  ripening  of  the 
grapes. 

The  effect  of  summer  jiruning  was  tried  on  some  of  the  stake-trained 
vines,  which  gave  much  more  evenly  ripened  crops  than  did  uiipruiied 
vines. 

Fruits,  S,  A.  Bedford  ( Canada  Exjytl  Farms  Rpt.  18!)3, pp. 2r)7-:26i),— 
Xotes  on  appleSj  crab  ap[)les,  plums,  cherries,  currants,  gooseberries, 
raspberries,  and  blackberries  grown  at  the  Manitoba  Experimental 
Farin.  The  apide  trees  were  planted  in  1880  in  2  lots,  one  on  a  hill 
facing  south  and  the  other  on  lower  land  with  a  northern  exposure. 
The  first  orchard  is  but  slightly  protected  by  snow  during  the  winter, 
and  in  consequence  the  trees  suffer  considerably.  The  trees  facing 
north  are  protected  by  from  5  to  10  ft.  of  snow  every  winter  and  endure 
but  trifling  loss.  The  blackberries  were  nearly  all  killed,  and  the 
majorities  of  the  varieties  of  other  fruits  tested  proved  too  tender  for 
the  climate. 

Experiments  with  cauliflowers,  J.  Craig  {Canada  Exptl.  Farms  Bpt.  1803, pp.  118, 
119), — Notes  and  tabulated  data  on  28  varieties  of  cauliflowers,  Gilt  Edge,  Snowball, 
Giant  White  Pearl,  and  Early  Snowball  giving  most  satisfaction  among  the  early 
varieties,  and  Large  Algiers,  Autumn  Giant,  and  Giant  Purple  Early  among  the 
late. 

Report  on  ginger  crops  in -Jamaica,  W.  Fawcett  {Abs.  in  Amer.  Jour.  Pharm., 
24  {18D4),  Xo.  12,  pp.  r,0-;->59G). 

Onion  cultivation  in  Egypt  ( BuJ.  Bof.  Dept.  Jamaica,  1  {1894),  No.  8  and  9,  pp. 
lol-l-jo). — Notes  on  the  cultural  methods  employed. 

Peppermint  culture,  J.  J.  Willis  {Gard.  Chron.,  16  {1894),  Xo.  412,  p.  o94).— Brief 
mention  of  the  industry,  with  notes  on  the  cultivation  and  statistics  of  the  yield  and 
recommendations  for  its  extended  culture,  which  is  shown  to  be  not  difficult. 

Salsify,  C.  L.  Newmax  {Arkansas  Sta.  Bui.  28,  pp.  95,  96). — Notes  ou  the  growing 
of  salsify  and  directions  for  its  cultivation.  Transplanted  plants  produced  a  yield 
about  12  per  cent  larger  than  those  not  transplanted.  Recipes  for  cooking  salsify 
are  included,  and  its  more  extended  culture  recommended. 

Tomatoes,  L.  H.  Bailev  and  L.  C.  Corbett  {Xew  York  Cornell  Sta.  Rpt.  1893, 
pp.  257-301,  fifjs.  4).—X  reprint  of  Bulletin  45  of  the  station  (E.  S.  R.,  4,  p.  547). 

Some  troubles  of  vrinter  tomatoes,  L.  H.  Bailey  {Xew  York  Cornell  Sta.  Rpt. 
1892,  pp.  213-224).— X  reprint  of  Bulletin  43  of  the  station  (E.  S.  R.,  4,  p.  352). 

The  cultivation  of  vegetables,  W.  Harris  {Bui.  Bot.  Dept.  Jamaica,  1  {1894), 
Xo.  7,  pp.  112-115). — Remarks  on  the  scanty- cultivation  of  most  garden  vegetables 
in  St.  Andrew,  West  Indies,  and  recommendations  for  their  more  general  growing, 
with  directions  for  the  culture  of  several  of  the  more  important  kinds. 

Vegetables,  S.  A.  Bedfori)  {Canada  Exptl.  Farms  Rpt.  1893,  pp.  267-269).— Notes 
and  tabulated  data  on  varieties  of  corn,  lettuce,  cauliflower,  rhuliarb,  and  tomatoes 
tested  at  the  Manitoba  Experimental  Farm.  The  early  varieties  jiroduced  fair 
yields. 

Miscellaneous  vegetables,  T.  A.  Sharpe  {Canada  Exptl.  Farms  Rpt.  1893,  pp. 
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S36,  337). — Notes  on  cauliflowers,  millet,  hemp,  jute,  peanuts,  and  sunflowers  grown 
at  the  British  Columbia  Experimental  Farm. 

Vegetables  and  flowers,  A.  MacKay  {Canada  Exptl.  Farms  Rpt.  1S03,  pp.  292- 
301). — Notes  and  tabulated  data  for  several  kinds  of  garden  vegetables  and  orna- 
mental plants  at  the  Northwest  Territory  Expcu-imental  Farm. 

On  the  comparative  merits  of  steam  and  hot  wrater  for  greenhouse  heating, 
F.  W.  Cai;I)  {Ncu-  York  Cornell  Sta.  Rpt.  1S92,  pp.  157-103).— k  reprint  of  Pxilletin 
41  of  the  station  (E.  S.  K.,  4,  p.  348). 

Second  report  upon  electro-horticulture,  L.  H.  Bailey  {Neiv  York  Cornell  Sta. 
llpt.  1S92,  pp.  195-212).— A  reprint  of  Bulletin  42  of  the  station  (E.  S.  R.,  4,  p.  349). 

The  conservation  of  fresh  fruit,  Gaeudt  {Fiihlinefs  landw.  ZUj.,  43  {1894),  No.  20, 
pp.  643-645). — A  popular  article  giving  general  rules. 

Shipping  bananas  and. pineapples,  W.  Fawcktt  {llul.  Bot.  Dept.  .Jamaica,  I 
{1804),  No.  8  and  9,  p.  121). — Brief  notes  on  the  methods  of  packing  employed  in 
shipping  these  fruits  from  the  West  Indies  to  England. 

Preserving  mangoes,  E.  M.  Sheltox  {Bui.  Bot.  Dept.  Jamaica,  1  {1894),  Xo.  7, 
pp.  Ill,  112). — Recipes  for  preserving  mangoes,  giving  at  length  directions  for 
canning  them  and  for  making  them  into  marmalade  and  jelly.  Thirteen  good-sized 
mangoes  were  found  to  give  1  pt.  of  jelly  and  5  qts.  of  marmalade,  and  stewed  man- 
goes are  considered  e(|ual  in  flavor  to  stewed  peaches. 

Utilization  of  bananas  for  meal,  alcohol,  etc.,  W.  Fawcett  {Bui.  Bot.  Dept. 
Jamaica,  1  {1804),  No.  7,  p)[>.  115-117). — Briet  mention  of  various  uses  of  banauag 
in  the  manufacture  of  yeast,  malt,  alcohol,  and  glucose,  and  the  suita,bility  of  banana 
flour  for  bread  and  cakes,  either  employed  alone  or  mixed  with  wheat  or  rye  flour. 

Apple  culture  in  Ontario,  W.  W.  Hillborn  {Ontario  A fil.  Col.  and  Exptl.  Farm 
BpL  1803,  pp.  2SG-2SS). — General  remarks  on  the  selecting  of  trees,  planting,  culti- 
vating, and  manuring  for  apple  orchards. 

The  cultivation  of  native  plums  and  cherries,  L.  H.  Bailey  {New  York  Cornell 
Sta.  Bpt.  1802,  pp.  27-112,  fids.  14).— k  reprint  of  Bulletin  38  of  the  station  (E.  S.  R., 
4,  p.  162). 

Mulberries,  L.  H.  Bailey  {New  York  Cornell  Sta.  Bpt.  1802,  pp.  303-333,  figs.  9).— 
A  reprint  of  Bulletin  46  of  the  station  (E.  S.  R.,  4,  p.  552). 

The  influence  of  stock  grafting,  G.  Coudehc  {Prog.  Jgr.  ct  Vit.,  11  {1894),  X<>. 
41,  pp.  397-404;  No.  45,  ijp.  500-505). — A  paper  treating  of  tjie  effect  of  dift'erent  graits 
on  the  vigor  of  the  A'ine  in  various  soils  and  to  resist  chlorosis. 

Manuring  of  the  vine,  G.  Foi;x  {Prog.  Ayr.  et  Vit.,  11  {1894),  No.  40,  pp.  378-381; 
No.  41,  pp.  307-404). — A  discussion  of  the  best  fertilizers  for  grapevines  and  the 
methods  of  a])i)lying  them. 

Rose  industry  of  Luxemburg,  Murphy  {U.  S.  Consular  Bpt.  1894,  Sept.,  p. 
139.) — A  brief  note  on  the  extent  of  rose  growing  in  Luxemburg. 

A  district  fruit  list  adapted  to  the  province  of  Quebec,  J.  Cr.\ig  {Canada  Exptl. 
Farins  Rpt.  1893,  pp.  102-109).— The  62  counties  of  the  province  are  grouped  intolS 
districts,  and  lists  are  given  comijrising  the  varieties  of  apples,  pears,  plums,  cherries, 
grapes,  raspberries,  blackberries,  gooseberries,  currants,  and  strawberries  believed 
to  be  best  adapted  to  each  section. 

New  fruits,  J.  Crakj  {Canada  Exptl.  Farms  Bpt.  1893,  pp.  9.5-100,  figs.  4).— Descrip- 
tive notes  on  12  AMrieties  of  grapes,  2  of  raspberries,  and  2  of  apples,  new  to  the 
experimental  farm,  and  giving  satisfactory  fruit. 

Fruits,  A.  MacKay  (C«HrtY/rt  Exptl.  Farms  Bpt.  1893,  pp.  301-.30.3). —^otea  on  apples, 
plums,  cherries,  currants,  ras]»beiries,  strawberries,  gooseberries,  and  huckleberries 
at  the  Northwest  Territory  Experimental  Farm.  As  a  rule  they  withstood  the  cli- 
mate and  ])roduced  fair  crops. 

Fruit,  T.  A.  Suarpe  {Canada  Exptl.  Farms  Bpt.  1893,  pp .  337-346).— Notes  on  apples, 
pears,  pluras,  cherries,  nectarines,  peaches,  apricots,  figs,  grapes,  nuts,  gooseberries, 
currants,  raspberries,  blackberries,  and  strawberries.  The  apricotS;  tigs,  and  grapes 
enttered  much  from  a  severe  winter. 
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Tea  culture  in  Japan,  \V.  H.  Auehckombiic  (U.  S.  Consiihir  Upt.  1S94,  Sept.,  pp. 
130-1.!.^). — A  report  on  the  growing  of  tea  in  the  several  provinces  of  Kiushiu,  giving 
the  statistics,  and  brief  notes  on  the  cultivation.  In  1893,  1,148,149  caddies  (1.31 
lbs.)  of  tea  were  manufactured. 

FORESTRY. 

The  cultivated  poplars,  L.  H.  Bailey  [Neio  Yorh  Cornell  Sta.  Bui. 
<>"^,  pp.  :J'>'>-:Jo>',  Jiiis.  ls\. — This  bulletir  contaius  j>eneral  remarks  upou 
l)0])lais  as  applied  to  hnidscape  gardeiiiiig  and  illustrated  descriptions 
of  12  spec'ies  of  cultivated  poplars. 

It  is  recommended  that  poplars  be  employed  only  as  secondary  trees 
in  landscape  gardening,  and  that  they  should  be  sparingly  planted  in 
situations  caretully  (diosen  for  their  artistic  effect.  The  Lombardy  and 
silver-leaved  or  white  poplars  arc  i)referred  less  than  species  with 
heavy,  dark  foliage  and  strong  growth.  For  ornamental  planting  cot- 
tonwoods  and  aspens  are  suggested,  and  for  shelter  belts  and  timber, 
Certiuensis  x)oplar,  cottonwood,  and  balm  of  Gilead. 

The  following  species  and  varieties  are  described:  Yellow  xioplar 
{Populus  ((Hfjustifolia),  balsam  ])()plar  or  tacmabac  (P.  hahamifera, 
Yavs.  infermedia,  vhninaUs,  iiud  lutlfolin).,  balm  of  Gilead  {P.  candicans)^ 
P.  simonil.  Oertineusis poplar  (P.  hiiiyij'olia),  cottonwood  (P.  tuonilifera), 
black  poplar  or  Lombardy  poplar  {P.  nigr<(,  vars.  slegans  and  itfdica), 
European  aspen  {P.  tyemula).,  hirge -toothed  aspen  {P.  fjyandidenUda), 
common  aspen  or  popple  (P.  treinuloides),  P.  sieboldi^  and  white  poplar 
(P.  alba,  vars.  cancsccn!^,  nirea,  and  hoUeana). 

Uses  of  the  eucalyptus  tree  ( V.  tS.  Consular  Bpt.  1894^  Sept..,  pp. 
l-:^o). — Reports  from  consular  otticers  at  Bordeaux,  Marseilles,  i^ice, 
Florence,  Home,  Lisbon,  Barcelona,  Calcutta,  Havana,  and  Zanzibar  in 
regard  to  the  limit  of  cold  endurance  of  tlie  eucalyptus,  and  the  hygienic 
effect  of  eucalyptus  plantations,  especially  in  regard  to  malaria  The 
lowest  temperature  given  at  which  any  species  escapes  injury  is  17.6^  F., 
and  many  si)ecies  can  not  endure  a  freezing  temperature.  The  opin- 
ions vary  as  to  the  value  of  the  tree  in  preventing  malaria,  but  it  seems 
to  be  established  that  its  power  in  this  respect  has  been  overestimated, 
and  that  though  the  miasma  may  be  somewhat  abated,  the  effect  is 
probably  due  rather  to  the  abundant  roots  drying  the  soil  than  to  any 
exhalations  from  the  tree.  The  economic  value  in  furnishing  timber, 
gums,  perfumers'  essences,  antiseptic  and  essential  oils,  and  material 
for  manufacturing  packing  and  blotting  paper  is  touclied  upou. 

Notes  on  rubber  plants,  W.  Fawcett  {Bui.  Bot.  Depi.  Jamaica., 
1  {189-1).,  No.  7,  pp.  99-111). — Notes  are  given  on  the  source,  condi- 
tions of  soil,  temperature,  and  rainfall  for  growth  of  plants,  and 
methods  of  collection  and  preparation  for  the  market  of  some  of  the 
l)riiicipal  kinds  of  rubber.  Plants  enumerated  as  under  cultivation  in 
Jamaica  are  Para  rubber  from  Hevea  hranilieihsis  and  H.  spruccana., 
Assam  rubber  from  P/cjis  elastica,  and  Jamaica  rubber  from  Forsteronia 
floribunda. 
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Plantations  of  forest  trees,  W.  Saxtnders  {Canada  E.rptl.  Farms 
Ept.  It^Do,  ])p.  .",1 -:')', ^ ])l.  1). — Notes  on  the  belts  and  cluia])s  of  forest 
trees  planted  on  the  experimental  farm,  with  a  detailed  account  of  the 
planting  and  condition.  They  have  made  rapid  growth  and  suffered 
bnt  slight  mortality.  Lists  are  given,  showing  the  species  of  decid- 
uous and  evergreen  trees  plauted,  with  the  dates  of  planting  and 
number  of  trees  set  out. 

Experiments  in  fall  and  spring  transplanting,  J.  Craig  {Canada 
Exptl.  Fanns  7v^>/.  i.S'.'A7,  jW-  ^J--JJ-^)- — Thirty  each  of  3-year-old  trees, 
from  8  to  10  ft.  high,  of  green  ash,  black  walnut,  red  oak,  and  Euro- 
pean mountain  ash  were  transplanted  in  the  iall  of  1892,  10  being 
planted  without  pruning,  10  with  three  fourths  of  the  last  season's 
growth  removed,  and  10  with  the  tops  cut  back  to  the  main,  stems. 
In  the  following  spring  a  duplicate  collection  was  trausplanted  and 
treated  in  a  manner  similar  to  that  set  out  in  the  fall.  In  the  subse- 
quent fall  a  comparison  was  made,  and  the  fall-planted  trees  were  found 
to  possess  much  more  dead  wood,  sun  scalds,  and  uneven  growth  than 
those  spring  plauted.  As  a  result,  spring  planting  is  advised  iu  most 
cases.  The  details  of*  the  experiment  are  shown  in  an  accompanying 
table. 

Pruning  oaks  in  midsummer,  J.  Craig  {Canada  Exptl.  Farms 
Bpt.  1803,  p.  IV')). — A  number  of  young  oaks  were  cut  back  to  1,  2,  3, 
and  1-year-old  wood,  respectively,  with  the  result  that  those  pruned  to 
the  3-year-old  wood  made  vigorous,  large  growths,  while  all  the  others 
were  injured  or  killed. 

Ornamental  trees  and  shrubs,  W.  Saunders  {Canada  ExptJ. 
Farms  Bpt.  1893,  pp.  -IG-ol). — The  ornamental  planting  on  the  Central 
Experimental  Farm  consists  of  35  closely  or  openly  planted  clumps 
containing  1,789  trees  and  shrubs  of  225  named  species  and  varieties. 
A  list  is  given  showing  the  botanical  and  common  names,  and  the 
hardiness  of  the  plants.  In  the  arboretum  oyer  GOO  species  and  varie- 
ties are  arranged  in  botanical  groups. 

Propagation  of  ornamental  shrubs  and  conifers,  J.  Craig  ( Can- 
ada Exptl.  Farms  Bpt.  18U3,  pp.  115-117). — Various  shrubs  and  coni- 
fers were  grown  from  cuttings  which  were  made  both  from  the  ripened 
and  from  the  green  wood.  There  seemed  to  be  little  difference  in  the 
results. 

Trees  and  shrubs,  S.  A.  Bedford  {Canada  Exptl.  Farms Rpt.  1893, 
pp.  3G;J-2(>7,  figs.  2). — A  report  on  the  trees  and  shrubs  set  out  in  nursery 
rows  and  shelter  belts,  the  rate  of  growth,  condition,  species,  and  varie- 
ties j)lanted;  number  of  trees  distributed,  and  tabulated  notes  on 
experiments  with  trees  as  wind  breaks.  The  Russian  jioplar  {Populus 
hercolensis)  and  tSalix  acntifoUa  are  proving  most  promising  for  wind- 
breaks.   The  ash-leaf  maple  is  forming  good  hedges. 

Trees  and  shrubs,  A.  MacKay  {Canada  Exptl.  Farms  Rpt.  1893, pp. 
303-305,  fi(j.  1). — Notes  on  the  trees  and  shrubs  grown  on  the  North- 
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western  Territory  Experimental  Farm  in  oroves,  shelter  belts,  wind- 
breaks, and  along-  avennes,  with  a  censns  of  tlie  varions  species.  The 
Siberian  pea  tree  {Caragana  arhorescens)  is  considered  the  best  shrnb 
for  lawns  and  Artemisia  ahrotanum  for  wind  breaks.  For  hedges,  Arte- 
misia willow,  Manitoba  maple,  and  jioplar  rank  in  value  in  the  order 
named. 

The  forest-tree  planter's  manual,  J.  O  Barijett  {MuineajtoHs :  Pronressive  Age 
Pub.  Co.,  10th  ed.,  1803,  pp.  1.28). — This  is  a  paiui)hlet  dealing  with  the  diftevent 
phases  of  timber  cultivation,  Avhicli  are  treated  uuder  several  heads.  The  more 
important  indigenous  trees  and  shrubs  are  mentioned,  and  the  most  pronunent  ones 
described  in  botanical  sequence.  The  management  of  forest  seeds,  seedlings,  and 
cuttings  is  given,  and  their  planting  and  cultivation  detailed.  The  entomology  and 
general  zoology  of  forests  are  touched  upon,  as  also  their  climatic,  sanitary,  and 
economic  vahies.  The  subject  of  Government  control  of  the  forests  is  discussed  and 
advocated. 

Studies  in  forestry,  J.  Nisbet  (Oxford:  Clarendon  Press,  Sro.,  pp.  304). — A 
series  of  lectures  on  the  i)rinciples  of  sylviculture  delivered  at  the  Botanic  Garden, 
Oxford,  m  1893. 

'  Climatic  and  economic  influence  of  forests,  J.  Nisbet  {Ahs.  in  Agl.  (ia:.  N.  S. 
Wales,  5  {1894),  Xo.  0,  pp    G74-i;7t;). 

The  sprouting  of  oak  stumps  and  their  liability  to  infection  by  Agaricus  mel 
leus,  R.  Haktk;  (Forxll.  nafni-w.  Ztschr.,  ■',  (1894),  Xo.  10,  pp.  428-432). — The  subject  is 
treated  in  a  rather  exhaustive  manner. 

Influence  of  the  age  of  fir  trees  on  the  power  of  germination  of  their  seeds, 
Clavdot  (liev.  Eaux  ei  Forets,  1894,  No.  21,  pp.  511-513). — Trees  of  al)out  150  years 
produce  seed  of  the  highest  vitality,  as  shown  by  the  author's  experiments. 

Notes  on  West  American  conifers,  VI,  J.  G.  Lemmon  (Erythea,  2  (1894),  No.  11, 
pp.  173-177). — Descriptions  of  the  thnnble  cone  pines. 

Eucalyptus  globosus  for  swamp  planting,  .J.  H.  Hart  (Ron.  Hot.  Card.  Trinidad 
Misc.  Bnl.  24,  pp.  295-297)  — This  tree  failed  in  the  low  regions  of  Trinidad,  while  E. 
ierelieornis  and  E.  citriodora  did  exceedingly  well,  being  l)etter  adapted  to  tropical 
conditions. 

Hybrid  walnut  trees,  C.  S.  Sargent  (Garden  and  Forest,  7  {1894),  pp.  434-436,  pi. 
1). — A  description  and  plate  are  given  of  a  hybrid  of  Juejlans  ref/ia  and  ./.  cinerea,  and 
other  hybrids,  between  J.  ref/ia  ami  ./.  niijra.  and  J.  regia,  J.  nigra  and  J.  californica, 
are  mentioned. 

The  culture  of  willows.  Yon  Gflzlaff  (Dent,  landw.  Pressc,  21  (1804),  No.  86,  pp. 
811,  812). — A  popular  article  giving  the  general  procedure  in  osier  cultivation. 

Valuable  tree  of  New  Caledonia,  Le  Mescam  (  U.  S.  Consular  Bpt.  1894,  Sept., 
p.  142). — Note  on  the  niaouli  tree  (MeJaJenoa  leucodendron),  stating  the  value  of  its 
timber  and  of  antisejjtic  distillations  from  the  leaves. 

California  experiment  centers,  I,  C.  H.  Shinx  ( (iarden  and  Forest,  7  ( 1894)  pp.  442, 
443). — An  account  is  given  of  the  Chico  forestry  station,  its  situation,  equipment, 
and  lines  of  work  undertaken. 

SEEDS— WEEDS. 

Contributions  from  the  botanical  laboratory  and  seed  control 
station  of  Hamburg,  O.  Birchard  {Mittheilungen  am  dem  botanisclien 
Laboratorium  mit  SdmeitpyUfungsait.stalt  in  Hanibiirg,  No.  4,  1894,  pp. 
i.9). — The contribntions  consist  of  (1)  a  report  on  seed  testing;  (2)  report 
on  Honr,  meal,  and  feed  testing;  (3)  scientific  investigations;  and  (4)  a 
statement  of  the  other  work  and  the  contributions  from  the  laboratory. 
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Dining-  the  past  year  501  lots  of  seeds,  an  increase  of  221,  were 
examined,  recjuiriuy  7(55  experiments.  The  seeds  were  grouped  as  fol- 
lows: Lcgnininofia'  ol5,  (irain'nu'cv  99,  other  Held  crop  seeds  4."),  for- 
est-tree seeds  11,  and  miscellaneous,  oo. 

As  compared  with  the  report  for  the  previous  year  (E.  S.  R.,  5,  p.  333), 
the  intrinsic  value  of  the  following  more  important  seeds  showed  a 
higher  ])ercentage:  TrifoHiun  praiensCf  Medk-iKjo  Jxpullna,  M.  satira, 
OrniiliopHK  satirus,  Loiium  perenne,  L.  italicnm,  Fcxtncd  ovina,  Phlcum 
pr((icii.se,  and  Po^r|>/'<</ry/.s'/.v,-  while  TrifoUum  repens,  T.  hyhridum,  Aitthyl- 
lis  vulneraria,  Onohrychis  sativd,  Arrhenatherum  elatins,  Festuca  duriua- 
cula,  DactyUs  f/lomcrdta,  and  Alopeciirus  prate)i.sis  showed  a  falling  off 
in  value. 

The  investigation  for  dodder  seed  showed  that  out  of  122  of  red 
clover  samples,  83  were  absolutely  free  from  dodder,  of  13  samples  of 
white  clover  11  were  free.  Of  lucern  3  out  of  (5,  and  timothy  4  out  of  9 
samples  were  dodder  free. 

The  probable  origin  of  101  specimens  of  seeds,  mostly  red  clover,  was 
investigated,  and  it  was  found  that  in  many  instances  native  and 
American  seeds  were  mixed  in  the  proportion  of  2  to  1.  Furthermore, 
what  was  claimed  as  IMienish,  Bohemian,  and  French  seed  proved  on 
examination  to  be  American.  There  was  no  French  seed  in  the  market 
owing  to  the  drought. 

Tabular  information  is  given  showing  the  results  of  fariiiometer  tests 
of  11  samples  of  wheat  and  4  of  rye  Hour,  A  microscopic  examina- 
tion of  samples  of  oil  cake  showed  that  Indian  species  of  mustard 
had  been  substituted  as  follows:  Sinapi.s  ramosa,  S.  dichotoma.  and  S. 
chinensis. 

The  author  has  continued  his  study  of  American  clover  seed,  endeav- 
oring to  determine  by  means  of  the  weed  seed  the  part  of  the  country 
in  which  it  was  grown.  xi  ])revious  article  on  this  same  subject 
has  already  appeared.' 

Culture  experiments  with  Lespedeza  striot<(,  TrifoJivm  alexandriniim, 
and  T.  resKpinatton  are  reported.  T.  <(Je,r(indrinutii  seems  little  adapted 
to  the  region  of  the  station,  while  the  other  two  i^lants  are  to  be 
investigated  further,  they  being  now  considered  as  rather  promising. 

A  statement  of  the  activity  and  ])ublications  of  the  station  completes 
the  contributions. 

Report  of  the  seed  control  station,  E.  Hotter  {Sta.  Fruit 
Groicos^  Assn.  Middle  Sfyria,  2d  Rpt..^  pp.  So-Ss). — During  the  past 
year  there  were  examined  105  samples  of  clover  seed,  18  of  grass  seed, 
3  of  beet  seed,  and  5  of  miscellaneous  seeds.  Tests  were  made  as 
follows:  For  dodder  seed  98,  germinative  ability  34,  genuineness  10, 
and  purity  27;  making  a  total  of  109  experiments  performed.  There 
were  inspected  and  sealed  (RKi  sacks  of  red  clover  seed. 

Investigations  lor  admixtures  showed,  in  the  case  ol  1  lot  of  white 

'Laudw   Vers.  Stat.,  43  (1^93),  No.  3  and  4,  p.  239  (E.  S.  R.,  5,  p.  911). 
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clover,  19  per  cent  plaintaiu  seed.  One  lot  of  yellow  clover  coutaiiied 
21.C  per  cent  foreign  seed,  had  a  gerininative  ability  of  44.3,  and  an 
intrinsic  value  of  o5  per  cent.  A  sample  of  Frencli  rye  grass  examined 
showed  45.5  per  cent  purity.  One  lot  of  yellow  clover  from  Buda- 
Pesth  was  examined  and  found  to  contain  17.7  per  cent  of  foreign 
matter,  5.2  per  cent  being  tlax  dodder  [Cuscufa  (qnlhnuii)  and  12.2  per 
cent  saud  and  weed  seeds.  It  showed  but  27.5  per  cent  germination, 
and  had  an  intrinsic  worth  of  only  22.6  per  cent. 

The  station,  under  contract,  tests  the  seed  of  several  Styrian  firms 
and  issues  a  certificate  of  good  (juality,  subject  to  the  usual  conditions 
for  rei'xa mi  nation. 

Testing  of  the  vitality  of  grain  and  other  seeds,  W.  Saunders 
{Canada  ExpiL  Farms  Rpt.  181)3,  j)}).  ™\v,  ;j9). — During  the  past  season 
the  vitality  of  1,975  samples  of  grain  and  agricultural  seeds,  from 
almost  every  part  of  the  Dominion,  were  tested  and  reported  upon. 
The  average  vitality  of  all  the  samples  was  a  little  lower  than  the 
average  of  the  previous  year.  Tabular  information  is  given  as  to  the 
number  of  samples,  the  percentage  of  germination,  and  the  average 
vitality.  Six  hundred  and  thirteen  samples  of  wheat  were  tested,  hav- 
ing a  vitality  ranging  from  zero  to  100  per  cent;  383  samples  of  barley 
varied  in  vitality  from  22  to  100  per  cent,  and  744  samples  of  oats 
varied  in  vitality  from  4  to  100  per  cent. 

A  report  of  seed  tested  in  the  spring  of  1894  for  the  Consumers' 
Union  of  SchlesTvig-Holsteiii  {LaHdn\  Wocheitbl.  hchles.  Hoist.,  14 
{1894),  No.  13,  pp.  OH^J,  593). —  All  the  soeds  tested  were  guaranteed, 
and  the  results  of  the  tests  of  some  of  the  more  common  seeds,  com- 
pared with  the  guarantee,  are  ns  follows: 

liesiiJts  of  i^ecd  lest'nig. 


Kind  of  seed. 


Red  clover 

Crimson  clover  . . 
AVhite  clover  . . . . 

Lucern 

Serradella 

Timothy 

English  ryegrass 
Meadow  foxtail. . 
Orchard  grass  . . . 

Blue  grass 

Soft  brome 

Spurry 


Guarantee 

Germina- 

Purity. 

tive 

ability. 

Per  cent 

Per  cent. 

97.5 

90 

i)7.0 

98 

98.0 

85 

97.0 

85 

97.0 

86 

99.0 

99 

99.0 

93 

95.  0 

85 

91.0 

95 

88.0 

75 

75.0 

50 

93.0 

80 

Result  of  testing. 


" 

Germina- 

worth. 

Purity 

tive 
ability. 

Per  cent. 

Per  cent. 

Per  cent 

87.70 

97.12 

91.50 

9G.  DO 

96.^0 

96.00 

83.30 

96.60 

83.  75 

82.40 

90.40 

84.  00 

83.40 

95.  30 

39.  (10 

98.00 

98.70 

98.  (10 

92.07 

98.  10 

96.  00 

80.75 

94.  00 

88.00 

86.  40 

8S.  40 

97.00 

66.  CO 

87.60 

90.00 

37.50 

69. 10 

03.  00 

74.00 

92.  20 

91.00 

Intrinsic 
worth. 


Per  cent. 
88.87 
92.  90 
80.  9J 
81.00 
77.43 
96.70 
94.70 
82.70 
85.70 
78.  8(1 
64.30 
83.90 


'  There  were  examined  66  samples  of  seed,  representing  36  species  of 
plants.  A  table  is  given  showing  the  percentage  of  admixtures  and 
also  the  botanical  species  of  weed  and  other  seeds  present. 

Duration  of  the  vitality  of  some  agricultural  seeds,  J.  Samek 
{Tirol,  landw.  Blatter,  13  {1891),  No.  18,  pp.  Kil,  lh:J).—l\\  order  to  test 
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the  (inestion  of  the  dui-atiou  of  the  vitality  of  seeds  the  author  took  20 
lots  of  well-iiiature<l,  fresh  seed,  and  examined  a  portion  of  them  each 
year  from  1883  to  1894.  The  unused  portions  were  kept  in  i^aper  bags 
in  a  dry,  airy  room.  The  tabulated  results  of  his  examinations  are 
given  below.  In  some  cases  but  a  single  sample  of  seed  was  tested 
each  year,  but  in  most  the  figures  given  are  the  average  of  3  sami)les 
tested. 

Result  of  11  years'  seed  testing. 


Kind  of  seed. 


Percentage  of  vitality. 


12       3       4 
yr.  yr.   yr.   yr. 


Ked  clover  (Tri folium  pratense) 90 

White  clover  {J'lifoliumrepens) 74 

Alsike  clov(-r  ( Tri/cliirm  hyhrirlxim.) 73 

Esparcet  ((hmhnirl'lti  si(t,i-(n 92 

Serradella  ( o,„  Ithi,/.  »x  mi  fir  iii<) 30 

Alfalfa  {Medicu.io  f.ativu) 94 

Kreucli  oat  grass  (Avena  elatior) 70 

Italian  rye  grass  (Lolium  italicnm) '  67 

English  iye  grass  (Lvliuvi  perehiie) j  72 

Tall  fescue  {Fenivca 2rrateniiii)  83 

Sweet  vernal  grass  (Anthoxanthvin  o('or(niiiii) 70 

Meadow  foxtail  (Alopeciinis  viatinnii) I  13 

-         ■        -■-  95 

46 
28 
46 


Tiniotliy  {I'hleniii  pyatcnge) . 
Orchard  grass  (Dactylis  glonierata)  .-. 

Blue  grass  (I'oa  pirutensis) 

Crested  dogst.'iil  {('ynosurus  cristatus) 

Fiorin  {Agrustis-  uttnonifera) 

Sheep  fescue  ( Festuca  ovina) 

Hair  grass  (Aira  flexuosa) 

Spuriy  (Spergula  arvensis) 


88  84 
63  t  52 
51  1  37 
78  I  61 


5       6        7:8 
yr.    yr.   yr.  i  yr. 


9      10     11 
yr.   yr.   yr. 


74  68 

50  50 

15  i  7 

54  52 

14  11 


66  I  60 
72  1  68 


39     29 

28  i  22 


57  4G 

9  7 

90  !  88 

44  44 


48  42     35 

43  I  37  1  31 

7  5  I    ,3 
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'No  seeds  for  examination,  r.ll  liaving  been  used  up  in  tlie  previous  years. 

Impurities  in  clover  .seed,  -T.  H.Panton  {Ontario  A</L  College  Bui 
.W,  2U^-  ^',  ./f<7«.  10). — The  author  examined  (JO  sami)les  of  clover  seed 
received  from  various  sources,  testing  it  for  its  purity,  genuineness, 
and  vitality.  All  samples  were  true  to  name.  Fifty  three  contained 
weed  seeds  in  varying  quantities,  the  most  abundant  being  seeds  of 
white  cockle  (Lych)iis  rcsjicrtina),  sorrel  {Rnmex  acetoselld),  campion 
[SUcne  inflata),  chicory  {Cichorium  intyhiis),  rib  grass  {Planiago  laneco- 
lata),  ragweed  {Amifro.sia  artemiskvfoUa),  smartweed  {Poltjuonion pcnii- 
.sylvanieum),  chess  {liromus  sccaliitus),  and  black  bindweed  (J'oli/tjmium 
couvolrnliis).  Of  these  seeds  enlarged  and  natural  sized  figures  are 
given.  The  number  of  weed  seeds  in  h  oz.  and  the  probable  proportion 
of  weeds  to  clover  i)lants  in  a  square  yard  seeded  at  the  usual  rate  are 
given.  The  vitality  varied  from  40  to  08  per  cent,  with  an  average  of 
all  sami)les  of  over  00  per  cent. 

Methods  of  planting  and  destroying  Bermuda  grass,  C.  T^  New- 
man {ArMnsas  Sia.  Bui.  28,  pj).  103-108). — Directions  for  planting  are 
given.  In  an  experiment  on  methods  of  destroying  this  grass  satisfac- 
tory results  were  secured  (1)  by  plowing  with  a  heel  sweep  at  intervals 
of  from  1  to  3  weeks  throughout  the  season;  (2)  by  growing  a  crop  of 
oats  and  afterwards.followiiig  with  the  above  treatmentfor  the  remainder 
of  the  season ;  (3)  by  growing  a  crop  of  oats  and  for  the  rest  of  the  season 
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plowing-  with  a  scooter  plow  at  intervals  of  1  to  3  weeks;  and  (4)  by 
growing-  a  crop  of  oats  followed  by  a  crop  of  cow])eas  planted  in  drills 
2A  ft.  apart  and  cultivated  twice. 

On  the  germination  of  oily  seeds,  LecleRc  di'Soolon  {Compi.  Fiend..  119  {1894), 
Xo.l',,  pp.  010-G12). 

Photographing  of  seed  and  an  apparatus  designed  for  tliat  purpose  {Eder's 
Jahrh.  Phot.  u.  lleproductiontechnik,  1893,  pp.5;  ahs.  in  Bot.  Centbl.,  60  {1894),  No.  7,  p. 
202). 

The  Russian  thistle  in  Illinois,  G.  E.  Morrow  {lUinois  Sta.  Jiiil.  ,97,  pp.  4, 
ph.  2). — A  x>opular  bulletin  giving  information  regarding  the  Russit'utbistlo  {Salsola 
kali  iragus).  It  has  been  reported  from  9  stations  in  the  State,  and  its  presence  can 
be  ratlier  easily  trac(ul  to  the  northwestern  region,  where  it  abounds. 

Cyperus  rotundus,  J.  II.  Hart  {Hon.  ^ot.  Gard.  Trinidad  Misc.  Bui.  ,24,  p.  303). — 
The  author  briefly  describes  the  presence  of  this  pernicious  weed  and  recommends 
the  thorough  working  over  of  tlie  ground  and  picking  out  the  roots  every  7  or  8  days. 
It  is  comniouly  known  in  Trinidad  as  devil  grass,  or  coco-chatte. 

The  destruction  of  weeds,  Wittmack  {Fiihlinri's  landtv.  Ztq.,  43  {1894),  Xo.  9. pp. 
59.^-591). 

"Weeds  of  Ontario,  .1.  H.  Panton  {Ontario  Agl.  College  and  Exptl.  Farm  Rpt.  1893, 
pp.  -27-31,  figs.  4).— A  reprint  from  Bulletin  91  (E.  S.  R.,  5,  p.  529). 
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Crown  knot,  J.  W.  Toi'MEY  {Ari.zo7ia  Sta.  Bui.  1,  3d  ser.,  pp.  11).— 
The  author  gi^es  a  preliminary  report  of  observations  on  the  crown 
knot  of  fruit  trees  and  vines.  Although  affecting  almost  all  deciduous 
fruits,  it  has  thus  far  been  most  destructive  to  the  peach.  This  disease 
has  already  been  described  in  California  Bulletin  90  (E.  S.  R.,  4,  p, 
503).  The  author  found  white  ants  [Tcrmes  fiavipes)  nearly  always 
present  in  the  knots,  hastening  the  destruction  of  the  tree.  As  yet  no 
definite  cause  is  known  for  the  disease,  but  it  is  thought  that  the  tend- 
ency of  some  orchardists  to  irrigate  too  frequently  and  too  much,  and 
to  endeavor  to  make  irrigation  take  the  place  of  cultivation  may  intiu- 
euce  their  formation,  as  orchards  under  proper  irvigation  and  cultiva- 
tion are  usually  free  from  the  disease,  while  others  growing  by  their 
side,  but  improperly  tended,  are  badly  diseased. 

Care  in  selecting  young  trees,  digging  up  and  burning  all  badly 
affected  ones,  pruning  away  the  knots,  and  treating  the  wounds  with 
some  antiseptic  in  the  case  of  slightly  affected  ones,  are  the  remedies 
recommended. 

Pear  and  apple  blight,  J.  Craig  {Canada  Exptl.  Farms  Rpt.  189S, 
pp.  88-95). — A  historical  statement  is  given  of  the  discovery  and  spread 
in  America  of  the  disease  variously  known  as  apple  blight,  pear  blight, 
fire  blight,  and  twig  blight.  Various  authors  are  quoted  on  the  cause 
and  means  for  spreading  this  disease. 

Compiled  information  is  tabulated  showing  the  spread  and  extent  of 
the  disease  throughout  the  Dominion.  The  date  of  appearance,  char- 
acter of  the  injury,  varieties  affected,  and  eff"ect  of  cultivation  are 
given.     Of  the  replies  received  to  the  author's  inquiry,  44  per  cent 
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noticed  no  dift'erence  in  tlie  relativ^e  prevalence  of  blight  on  cnltivated 
ground,  38  per  cent  sliowed  le.ss  blight  in  orchards  in  sod,  and  17  per 
cent  were  in  favor  of  liigh  cultivation.  The  disease  so  far  seeuis  to  be 
con  lined  to  the  provinces  of  On.tario  and  Quebec.  A  sketch  is  given 
of  the  disease  in  Ontario  and  at  the  exi)eriniental  farm,  and  ])ractical 
suggestions  offered  as  to  means  for  its  prevention. 

Some  results  of  recent  investigations  on  the  grain  rusts, 
J.  Eriksson  and  E.  IIenning  {Kgl.  Laiidt.  Akad.  Hancll.  Tidslr.,  33 
(76'.Vi),  pp.  l(il-177). — A  monograph  of  the  grain  rusts,  giving  their 
physiology,  experiments  in  preventive  treatment,  etc.  The  varieties 
studied  are  Pucciiiia  yraminis,  J\  p]il€i-pr(ifcH.sis,  n.  sp.,  P.  (jUimayum, 
P.  (lispersa,  n.  sp.,  P.  simplex,  and   /'.  eoronatu. — F.  w.  woll. 

Sugar-cane  disease,  W.  Faavcett  {BnJ.  Bot.  Dept.  Jamaica,  1  {1S94), 
No.  7,  i^.  111). — Attention  is  called  to  a  disease  of  sugar  cane  in  Jar  vir-a. 
The  fungus  causing  the  disease  attacks  the  roots  and  was  determuied 
by  G.  Massee  as  Colletotrichum,  faJcaium.  The  disease  may  be  recog- 
nized by  the  affected  rootlets  becoming  soft  and  decayed.  The  whole 
cane  should  be  taken  up  and  burned  and  some  other  crop  cultivated  in 
the  infested  soil  for  a  few  years.  In  selecting  cane  for  iilanting  strong 
and  healthy  tops  should  be  used,  and  it  is  advisable  to  get  them  from 
districts  where  the  disease  does  not  exist. 

Aureobasidium  vitis,  a  disease  of  the  grapevine,  P.  Eloste 
{Compt.  Rend.,  11!)  {1891),  No.  12,  pp.  517,  ulS;  also  Jour.  Af/r.  Prat., 
58  {1894),  JVo.  39,  pp.  401,  4(i2). — The  author  reports  the  occurrence  of 
this  disease  in  the  Department  of  Heraull.  It  first  a})})oared  in  181)3 
and  in  this  season  it  had  spread  quite  generally  thrwUghout  the  depart- 
ment. The  nature  of  the  attack  on  the  host  is  fully  described  and  the 
fungns  determined  as  Axreohasidiiim  vitis,  which  has  already  been 
described  (E.  S.  li.,  G,  p.  230).  B(  rdeaux  mixture  and  a  wash  of  a  solu- 
tion of  iron  sulphate  have  been  used  without  an>'  considerable  effect 
as  preventive  remedies. 

On  the  gummosis  of  grapevines,  L.  Mangin  {Compt.  Pend.,  119 
{1894),  No.  12,  pp.  514-516;  also  Jour.  Agr.  Prat.,  5s  {1894),  No.  39,  pp. 
459-461). — Tl'e  author  thinks  the  gum  and  mucilage  found  in  the  vessels 
of  the  grapevine  are  secreted  by  certain  specific  cells  in  a  definite  way, 
and  are  not  caused  by  the  presence  of  bacteria  or  other  organisms. 
He  claims  the  appearance  of  such  organisms  is  subsequent  to  and  not 
the  cause  of  the  formation  of  gum  in  the  grape.  Attention  is  called 
to  the  fact  that  gum  secretion  is  not  confined  to  the  grape,  but  is  found 
in  many  of  the  Rosacea',  Acacia  spp.,  etc.  The  conditions  for  the  pro- 
duction aiid  appearance  of  the  gum  are  still  to  be  the  subject  of  further 
study. 

The  effect  of  spraying  with  fungicides  on  the  growth  of  nursery 
stock,  B.  T.  Galloway  (  U.  H..l)ept.  Agr.,  Division  of  'cgetahle  Pathol- 
offji  BnL  7,  pp.  11,  figs.  17). — Nursery  sto(;k,  i)articular]y  pears,  cherries, 
plums,  and  apples,  is  especially  sulject  to  various  fungns  diseases  pro- 
ducing (1)  in  the  case  of  seedlings  iii)ened  wood  so  that  the  buds  can 
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not  be  inserted,  or  an  imperfect  nnion  of  bud  and  stock,  and  (2)  a 
stunted  development  due  to  the  annual  early  loss  or  dryiuij-  up  of  the 
leaves.  Experiments  conducted  in  1889  and  18!)()  showed  that  these 
diseases  could  be  prevented  by  the  use  of  fungicides.  Another  series 
of  experiments  was  conducted  at  MuUiken,  Maryland,  beginning  in  1S!)1 
and  ending  in  1893.  The  treatment  was  to  begin  with  the  seedling 
and  end  when  the  trees  were  of  market:ible  size.  Incidentally,  the 
resistance  of  certain  stocks  was  to  be  considered.  The  first  year  dif- 
ferent stocks  were  budded  at  the  same  time  and  record  keptof  thednte 
and  number  of  applications,  conditions  of  growth,  and  amount  of 
material  and  cost  of  spraying.  The  second  year  the  growth  of  buds, 
resistance,  time,  and  amount  of  material  needed  to  sj)ray  the  trees  were 
noted.  The  third  year  notes  and  measurements  Avere  taken  and  the 
time  and  amount  of  material  again  noted;  and  finally  the  stock  was 
graded  and  photographed.  The  fungicides  used  were  Bordeaux  mix- 
ture, ammoniacal  copper  carbonate,  and  ])otassium  snlphid,  the  for- 
mulas of  which  are  given.  Different  numbers  of  sprayings  were  given 
different  plats,  5,  G,  and  7  applications  being  given  the  different  plats 
for  the  first  2  years.  The  third  year  the  plats  which  had  received  7 
sprayings  received  G  and  the  other  5  a[)plications.  The  more  important 
points  brought  out  by  the  experiments  are  summarized  by  the  author 
as  follows: 

"(1)  The  treatmeut  had  comparatively  little  effect  on  the  apples;  that  is,  tlie 
nntreateil  trees  were,  from  the  heji^inniiig  to  the  end  of  the  experiment,  practically 
as  good  as  the  treated.  It  must  he  borne  in  mind,  however,  that  powdery  mildew, 
the  ouly  fungns  that  serionsly  interferes  with  the  growth  of  the  apple  in  the  nur- 
sery, was  almost  entirely  absent  during  the  jirogress  of  the  work. 

"(2)  The  most  striking  results  of  the  work  were  seen  in  the  case  of  the  pears, 
cherries,  and  plums,  in  the  order  named. 

"(3)  Bordeaux  mixture  in  every  instance  gave  the  best  results,  materially  increas- 
ing the  growth  of  the  pears  and  cherries,  and  never  in  any  case  injuring  the  foliage 
in  the  slightest.  iVs  pointed  our  in  other  pul)lications  of  this  divisioji,  th(?  remark- 
able effect  of  this  mixture  can  not  be  wholly  accounted  for  on  the  ground  of  its  effl- 
cieucy  as  a  lungicideor  insecticide.  It  certainly  possesses  qualities  aside  from  those 
mentioned,  and  tiicse  qualities,  when  well  understood,  it  is  believed  ^\  ill  jn'ove  of 
ccmsiderable  practical  im])ortance. 

"(4)  There  was  no  appreciable  difference  as  regards  growth  between  stocks  treated 
early  and  those  treated  late.  In  other  words,  withholding  the  application  of  the 
fnngicide  10  to  15  days  in  spring  did  not  materially  affect  the  result  so  far  as  growth 
was  concerned.  In  some  cases  the  plats  sprayed  7  times  seemed  to  be  better  than 
those  which  received  o  sprayings,  but  the  differences  were  so  slight  as  to  be  hardly 
worthy  of  notice. 

"  (.5)  As  regards  the  effect  of  the  stock  on  the  bud,  it  may  be  said  that-  the  experi- 
ments showed  nothing  striking,  excepting  that  the  Japan  pear  roots  in  ahnost  everj' 
case  gave  the  best  growth.  An  exce])tion  to  this,  however,  occurred  in  case  of 
Tyson,  which  made  tlie  best  growth  on  French  roots. 

"  (6)  The  treatments  ilid  not  seem  to  produce  any  marked  effect  on  stocks  so  far  as 
rendering  them  more  easily  budded.  These  lesnlts  may  iu  a  measure  be  accounted 
for,  however,  by  the  fact  that  the  leaf-blight  diseases  were  not  so  severe  during  the 
early  part  of  the  season  of  1)^91  as  usual.     ■ 
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"  (7)  The  cost  of  treating  nursery  stock  witli  ]?ordeaux  mixture,  the  only  prepa- 
ration tliat  can  be  uiiqualiticilly  reconiiueuded,  need  not  exceed  25  cts.  per  1,000 
trees  the  first  season.  The  second  year  the  cost  of  the  work  will  also  be  25  cts., 
while  the  third  year  tlie  cost  will  be  increa.sed  to  35  or  40  cts.  per  1,000,  making 
the  total  cost  of  treating  trees  until  the  buds  are  2  years  old  from  So  cts.  to  $1  per 
1,000. 

"(8)  The  net  prolit  resulting  from  the  W(»rk  in  case  of  the  pears  and  cherries 
ranged  from  $1  to  $40  per  1,000  trees,  the  average  being  $13  per  1,000. 

"(9)  In  conclusion  it  may  be  said  that  as  a  whole  the  experiments  clearly  show 
that  spraying  nursery  stock  with  fungicides  is  thoroughly  practicable ;  that  it  results 
in  better  trees  in  every  way;  and  finally,  that  it  yields  a  handsome  profit."' 

The  growth  of  pear  seedlings  as  affected  by  one  season's  spraying 
with  Bordeaux  mixture  was  investigated.  One  hundred  Japanese  and 
the  same  number  of  French  seedlings  were  taken  as  nearly  uniform  as 
possible.  Bordeaux  mixture  was  applied  5  times,  the  formula  for  the 
fungicide  being,  copper  sulphate  G  lbs.,  lime  4  lbs.,  water  45  gal. 

liecords  of  weight,  height,  and  size  of  seedlings  were  taken  and  com- 
pared with  the  same  factors  at  the  end  of  the  experiments.  In  conclu- 
sion, it  is  shown  that: 

*'(1)  Five  applications  of  Bordeaux  mixture  had  a  decided  effect  on  tlie  growth 
of  both  Japanese  and  French  pear  seedlings,  increasing  their  weight,  height,  and 
caliper  to  a  marked  extent  in  almost  every  case. 

"(2)  The  Japanese  seedling.3  in  all  cases  proved  more  vigorous  than  the  French, 
but  whethi'r  tills  wouldhold  true  in  all  sections  of  the  country  remains  to  bepi'oved." 

Spraying  experiments,  J.  Craig  {Canada  Exptl.  Farms  Bpf.  1893, 
pp.  100, 101). — A  report  is  given  on  the  use  of  Bordeaux  mixture  and 
ammoniacal  copper  carbonate  as  a  protection  against  codling  moth 
and  apple  spot.  The  season  was  not  a  favorable  one  for  the  pests  and 
the  results  are  rather  inconclusive.  Bordeaux  mixture  and  Paris 
green  were  employed,  and  it  is  claimed  that  tlie  poisonous  action  of 
the  arsenite  is  diminished  by  adding  it  to  the  fungicide  when  used  on 
the  api'le,  pear,  and  plum  trees.  When  used  as  preventives  against 
the  currant  worm  and  gooseberry  mildew  the  combination  proved  very 
effective. 

Effect  of  dilute  sulphuric  acid  on  foliage,  d.  Craig  {Canada 
Exptl.  Farms  Upt.  l.s!j:j^  pp.  inj^  li)2). — A  report  is  given  on  the  use  of 
dilute  sulphuric  acid  as  a  fungicide.  Single  applications  of  ^,  h,  1,  and 
\h  per  cent  solutions  were  made.  All  strengths  injured  the  foliage  of 
apple,  grapes,  and  plums  in  the  orchard.  In  the  greenhouse,  rose 
leaves  (young  and  mature),  strawberry,  geranium,  and  hibiscus  were 
sprayed.  The  ^  and  h  per  cent  solutions  did  no  injury  except  to  the 
matnre  rose  foliage  and  hibiscus.  Strengths  of  h  per  cent  and  more 
injured  the  strawberry  leaves,  and  only  the  young  rose  leaves  with- 
stood considerable  injury  for  all  strengths.  The  injury  seems  to  be 
caused  by  the  evaporation  of  the  water  used  to  dilute  the  solution, 
leaving  it  too  strong.  Wlien  applied  to  roses  as  strong  as  li  per  cent 
solution  it  apparently  had  no  effect  on  the  aj^hides  which  infested 
them. 
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Is  Bordeaux  mixture  detrimental  to  the  yield  of  potatoes  in 

dry  seasons?  J.  Samek  {Tirol,  landic.  Blatter,  l.'i  {18!J1),  \o.  ti,  pp. 
(js-7(i). — The  author  sprayed  0  varieties  of  potatoes  with  Bordeaux 
mixture  to  ascertain  its  effect  upon  the  yield  during  a  dry  season. 
Three  applications  were  made  on  the  following-  dates:  June  L',  June 20, 
and  July  20.  But  2  varieties  w^ere  affected  by  the  disease  and  the 
plats  on  which  these  grew  gave  2.53  and  2.37  per  cent  rotten  tubers. 
The  total  yield  ot  the  0  varieties  is  practically  the  same  for  treated  and 
check  plats.  In  3  varieties  the  yield  of  the  treated  plats  was  greater 
than  their  checks  by  21.5,  2.8,  and  2.7  per  cent,  respectively.  In  the 
others  the  greater  yield  was  in  favor  of  the  untreated  plats,  the  percent- 
ages of  increase  being  14.2,  11.0,  and  1.0. 

Bordeaux  mixture  for  the  prevention  of  potato  rot,  W.  M.  Blair 
{Canada  Exptl.  Farms  Bpt.  isfr^j,  p.  2:22). — Experiments  were  conducted 
by  the  author  on  the  experimental  farm  at  Nappan,  l^ova  Scotia,  with 
Bordeaux  mixture  as  a  preventive  of  the  potato  rot.  Two  applications 
were  given  to  13  varieties,  half  of  each  plat  being  left  untreated.  With 
some  varieties  there  were  more  pounds  of  rotten  potatoes  on  the  treated 
than  on  the  untrciited  parts  of  the  plat,  but  most  showed  a  slight  advan- 
tage in  favor  of  the  treated  plats.  In  all  but  4  varieties  the  total  yield 
of  the  treated  plats  was  greater  than  that  of  the  checks. 

Bordeaux  mixture  for  potato  rot,  T.  A.  Siiakpe  {Canada  Exptl. 
Farms  Fpt.  1893,  p.  SH(i). — A  plat  of  potatoes  at  the  experimental  farm 
of  British  Columbia  was  given  4  applications  of  Bordeaux  mixture  for 
the  prevention  of  rot.  The  sprayed  tops  were  vigorous  and  healthy  until 
ripe,  there  being  no  blight  on  them,  while  the  plants  on  the  check  plat 
were  badly  affected.  When  harvested  the  yield  Was  248  bu.  per  acre 
from  the  untreated  plat,  75  jier  cent  of  which  were  marketable,  as  com- 
pared with  270  bu.  from  the  treated  plat,  85  per  cent  of  which  were 
marketable. 

Spraying  for  rust,  W.  Sai'NDERS  {Canada  Exptl.  Farms  Rp.  1893, 
p.  33). — Experimental  plats  of  oats  and  wheat  were  sprayed  with  a 
solution  of  copper  carbonate.  On  some  of  the  plats  a  second  spraying 
was  given,  but  there  was  no  perceptible  difference  between  the  sprayed 
and  unsprayed  i)ortions,  and  tlie  fungicide  seemed  to  have  no  effect  in 
preventing  attacks  of  rust. 

Smut  in  wheat,  W,  Saunders  {Canada  Exptl.  Farms  Rpt.  1893, p. 
41). — A  copy  of  a  circular  addressed  to  the  farmers  of  Manitoba  and 
the  Northwest  Territory  is  given  in  which  the  bunt  or  stinking  smut  of 
wheat  is  described,  and  directions  given  for  applying  a  solution  of 
copper  sulphate  (1  lb.  in  3  gal.  of  water  to  10  bu.  of  seed  wheat). 
This  is  sprinkled  over  the  wheat,  the  grain  stirred  thoroughly  so  that 
every  grain  may  be  wet.  The  seed  should  be  sown  shortly  after  the 
treatment  as  the  fungicide  lessens  in  some  degree  the  germinating 
power  of  the  wheat,  especially  when  it  remains  long  in  contact  with  it. 
Tests  have  been  conducted  at  some  of  the  farms  showing  that  it  is  the 
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easiest  of  application,  the  cheapest,  and  most  efticieiit  method  to  be 
pursued  for  the  prevention  of  this  disease. 

Copper  sulphate  as  a  smut  preventive,  S.  A.  Bedford  (6V(«f/</ft 
Exptl.  Farms  Rjyt.  1893,  JU^-  337,  238). — Exi)eriments  were  conducted  at 
the  experimental  farm  for  Manitoba  on  the  use  of  copi)er  sulphate  as 
a  pre\  entive  of  smut  on  oats.  The  seed  oats  were  sjjrinkled  with  a 
solution  of  the  funi;icide  at  the  rate  of  1  lb.  to  o  bu.,  and  1  lb.  to  10  bu., 
and  then  sown  at  the  rate  of  <>  i)e('ks  per  acre.  In  each  case  about  .'^0 
per  cent  less  smutty  heads  were  found  in  the  treated  plats,  and  they 
yielded  G  to  1},  bu.  i)er  acre  more  than  the  untreated  ones. 

The  treatment  of  diseased  sugar  canes  in  the  West  Indies 
(Frac.  Leen-urd  Islandx  AgL  and  CUmunercial  *S'oc.,  18!)4,  Au<i.  3,  p.  ^). — 
The  suggestions  offered  by  the  authorities  at  Jvew  for  the  repression  of 
cane  diseases  are:  (I)  Selection  of  healfliy  plant  toi)s,  (li)  use  of  disin- 
fectants on  tops  before  X'lJiuting,  (3)  cutting  out  of  all  diseased  canes 
as  far  as  possible,  and  (4)  burning  of  all  diseased  or  rotton  canes  as 
fast  as  possible  after  harvest,  together  with  all  trash  left  in  the  fields. 

All  these  methods  have  been  pursued  except  the  last,  and  it  is  sug- 
gested to  destroy  the  s[)ores  of  the  fungus  by  applying  to  the  trash 
solutions  of  corrosive  sublimate,  Bordeaux  mixture,  or  other  fungicides. 
It  is  thought  this  treatment  will  prove  effective,  and  the  cultivator  will 
not  lose  the  trash  and  tops,  which  are  very  necessary  to  the  fertility  of 
the  soil. 

A  cliytridiiious  parasite  of  the  vine,  A.  Piiuxht  {('umpl.  Rend.,  110  {1S94),  No. 
14,  pp.  573-574). — Description  and  life  history  of  the  fungus  Chidochijtrium  viticohim. 

Joint  parasitism  of  ^cidium  punctatum  and  Plasmopara  pygmaea  on  Ane- 
mone ranunculoides,  P.  Vuillemin  (Bui.  Sdc.  Bot.  France.  41  (1S04),  Xo.  d  and  7, 
pp.  44J-44I',). 

Completoria  complens,  G.  F.  Atkinson  {Bot.  (iaz.,  19  (JS94),  No.  11,  pp.  467, 
4GS). — Report  of  the  oocurrence  of  this  funjius,  closely  related  to  the  Enlonophlhora 
parasite  on  fern  i)rotliallia. 

Investigations  on  the  morphology  and  anatomy  of  sprout  and  leaf  deforma- 
tions due  to  Exoascece.  I.  W.  (4.  Smith  (Forsfl.  naturn'.  Ztsrhr..  :1  (1S94),  No.  U,  pp. 
433-405). 

The  Exoasceas  of  stone  fruits,  (J.  F.  Atkixsox  (darden.  and  Forest,  7  (1804),  pp. 
463,  461). — List  of  s]iecics  with  popular  descrijjtions  of  their  eli'ect  on  their  hosts. 

Anatomical  investigations  of  the  defDrmations  caused  by  Gymnosporangium 
sp..  P.  WoifXLE  (Inau//.  Disscriat'wn,  1S04,  pp.  GO;  ahs.  in  Bot.  Centbl.,  GO  (1S04),  No. 
9,pp.:?80-..'S3). 

Milde-w  in  vineyards,  (tEumaix  (F.  S.  Consular  Rpt.  1804,  Sept.,  p.  140).— An 
abstract  of  a  circular  issued  by  the  Commissioners  of  Agriculture  in  Switzerland, 
giving  orders  and  directions  for  spraying  vineyards  with  Bordeaux  mixture  and  other 
fungicide  mixtures. 

Transformation  in  the  spikelet  of  Bromus  secalinus  caused  by  Phytoptus 
dubius.  MoLLiAiM)  (Bui.  Soc.  Bot.  France,  41  (1S94),  No.  6  and  7,  pp.  430-433). 

Puccinia  malvacearum,  W.  J.  Beal  (Bot.  Gaz.,  10  (1894),  No.  11,  p.  468). — Report 
of  its  occurrence  at  the  Michigan  Station. 

The  Uredineae  of  the  San  Francisco  Bay  region,  W.  C.  Blasdale  (Asa  Craij 
BuL,  1803,  No.  3,  pp.  ..' ;  abs.  in  Bot.  Ccntlil.,  60  (1804),  Xo.  7,  pp.  204,  205). 

Downy  mildew  of  grape,  O.  Kjrcuneh  (  Wiiri,  JVovhenhl,  Landw.,  1894,  No,  38,  pp. 
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,•7/97,  ,5^5).— Report  of  the  finding  of  Peronospora  viticola  in  Stutt<iart,  tooether  with 
description  of  the  pcarasite  aud  its  effect  ou  the  host,  with  preveutive  treatment 
sngyested. 

On  grain  rust  and  its  prevention,  K.  Dohlp:x  (Xorsk  Landmandshlad,  13  {1894), 
pp.  411-413). 

Abnormal  root  swelling  of  Ailanthus,  E.  Andreae  {Iiiaitg.  Dissertation  ;  abs.  in 
But.  Ceiitbl.,  GO  (1SD4),  Xo.  G,  pp.  187,  188). 

On  a  disease  of  Ailanthus  in  the  parks  and  promenades  of  Paris,  L.  Mangin 
{Vompt.  Ilend.,  119  (1894),  Xo.  IG,  pp.  G08-G6I). 

A  serious  blight  of  Cosmos,  B.  D.  Halsted  {Garden  and  Forest,  7  {1894),  pp.  464, 
■i'^-'',  figs.  J). — Report  of  tlie  attack  of  Cosmos  by  a  species  of  Phyctama  probably  new. 

The  cause  and  treatment  of  pear-leaf  rust,  F.  Raucii  ( JViirt.  Ji'ochenhl.  Landiv., 
1894,  Xo.  30,  pp.  396,  397). — The  author  discusses  Gymnosporanyium  fuscus  audits 
attack  on  pear  foliage. 

The  potato  rot,  P.  Asper  {Landiv.  Wochenbl.  Schles.  Hoist.,  44  {1894),  Xo.  41,  pp. 
564,  565). 

Observations  on  bacterial  gummosis  of  the  vine,  L.  Daille  {Compt.  Rend.,  119 
{1894),  Xo.  IS,  p.  751). 

On  the  appearance  of  wheat  mildew,  M.  Hollrung  {Ztschr.  landiv.  Cent.  Ver. 
Sachsen,  1894,  Xo.  7,  pp.  355-257). — An  account  is  given  of  the  appearance  in  Saxony 
of  Erysiphe  yraminis,  together  with  notes  on  its  habits  aud  spread. 

A  disease  of  sugar  cane  in  Mauritius,  P.  Boname  {Sticrerie  indigene,  44  {1894), 
Xo.  14,  pp.  393-398). 

The  variable  action  of  sulphate  of  copper  on  Isaria  farinosa,  G.  Sauyageau 
{Bui.  Iln-b.  Boissier,  J  (1894),  Xo.  10,  pp.  633-638). 

Salt  water  as  a  preventive  of  peach  yellows,  M.  H.  Beckwith  (Garden  and 
Forest,  7  (1894),  pp.  448,  449). — The  author  cites  orchards  overflowed  by  high  tides 
as  showing  110  decrease  in  the  yellows,  aud  he  thinks  salt  is  of  little  value  in  com- 
bating the  disease. 

Bordeaux  mixture  and  the  potassium  ferrocyanid  test,  E.  G.  Lodeman  {Garden 
and  Forest,  7  (1894),  pp.  456,  457). — The  author  mentions  an  obscure  blemish  ou 
sprayed  fruit,  especially  apples.  The  most  severe  cases  occurred  where  trees  had 
been  sprayed  with  Bordeaux  mixture  tested  with  potassium  ferrocyanid.  He  thinks 
an  addition  of  lime  would  probably  obviate  the  difficulty,  aud  recommends  that  the 
formula  G  lbs.  copper,  4  ll)s.  lime,  and  40  to  60  gal.  water  be  employed. 

Remedies  for  common  plant  and  insect  foes,  .J.  H.  Panton  (Ontario  Ayl.  Col. 
and  Ej'ptl.  Farm  Rpt.  1893,  pp.  22-27). — A  reprint  of  Bulletin  87,  giving  formulas  for 
fungicides  aud  insecticides  and  the  most  approved  remedies  for  diiferent  common 
fungus  diseases  aud  insect  pests. 

Spraying  apple  orchards  in  a  wet  season,  E.  G.  Lodeman  (Xew  York  Cornell 
Sta.  Upt.  1892, pp.  357-393).— A.  reprint  of  Bulletin  48  of  the  station  (E.  S.  R.,  4,  p.  561). 
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The  horn  fly,  H.  E.  Weed  {Mississippi  Sta.  Bui.  28^  pp.  S,  Jigs.  3). — 
A  more  or  less  compiled  account  of  the  lioru  fly  {Hwmatohia  serrata), 
giving  description,  life  history,  habits,  and  remedies.  The  pest  was 
first  noticed  in  the  State  in  1891,  and  has  since  become  very  abundant. 
It  is  recommended  that  a  mixture  of  2  parts  crude  cotton-seed  oil  or 
fish  oil  and  1  part  pine  tar  be  applied  by  means  of  a  large  paint  brush 
to  the  flanks,  back,  forequarters,  and  horns  of  the  cattle  at  milking 
time  to  keep  off'  the  flies.  A  fresh  application  should  be  made  every 
week  or  10  days.  Spraying  the  clusters  of  the  flies  with  kerosene 
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einuLsiou  was  Ibuiul  to  be  the  best  means  of  killing  tbein.  It  is  believed 
that  the  numbers  of  the  pest  will  soon  be  mucli  lessened  thiougli  the 
action  of  ])ar:isites. 

The  "flaxseed  stage"  of  the  Hessian  fly,  A.  Laboulbene  {Gompt. 
Rend.,  119  {1804),  No.  4,  pp.  2!)7-300). — jSTotes  on  the  metamorphoses  of 
C('ci(lonii/i(t  destructor,  and  upon  the  puparium,  or  envelope,  of  its  larva 
before  transforming  to  a  chrysalis.  Microscopical  examination  shows 
that  before- the  formation  of  the  flaxseed  stage  there  is  a  moist  exuda- 
tion, after  which  the  body  becomes  rigid  and  brown.  Treatment  with 
caustic  potash  renders  the  flaxseed  less  opaque,  and  permits  recogni- 
tion of  the  granules  of  the  integument,  and,  without  great  diflftculty,  of 
the  larval  stigmata.  The  author  concludes  that  it  is  by  a  molt,  with  a 
considerable  thickening  of  the  pre-existing  skin,  that  the  larva  of  the 
Hessian  fly  encysts  itself.  The  previous  chemical  examinations  of 
Giard  show  that  the  substance  of  the  flaxseed  is  identical  with  that 
which  constitutes  the  tegumentary  envelope  of  the  larva,  and  that  it 
offers  the  characteristic  reactions  of  chitin,  especially  by  complete  resist- 
ance to  the  action  of  concentrated  and  even  boiling  solutions  of  chlorid 
of  zinc  and  potash. — l.  o.  Howard. 

The  scale  insects  attacking  citrus  fruits,  and  methods  of  com- 
bating them,  U.  DEL  GUERcao  {kStaz.  S2)cr.  Ayr.  Ital.,x^4  (L'^Oo),  Xo.  (I, 
pp.  57 3-592,  jigs.  6). — Illustrated  descriptive  notes  on  Mytilaspis  fulva, 
Aspldiotus  Umonii,  Lecamum  liesperldum,  L.  citri,  Dactyhtpiufi  citri,  and 
Aonidia  aurantU,  with  remarks  on  their  life  history  and  ravages  and 
experiments  and  recommendations  for  treating  them.  Kerosene  and 
soap  emulsion  and  an  enuilsion  of  carbon  bisuli)hid  and  soapsuds  were 
tried,  as  also  a  heavy  petroleum  oil  in  dift'erent  combinations  with  soap 
and  water.  Several  styles  of  spraying  api)aratus  and  nozzles  were 
tried,  and  the  Vermorel  nozzle  preferred.  The  heavy  petroleum  oil  is 
considered  to  give  the  best  results,  applied  in  the  following  mixture: 
Petroleum  oil  2  lbs.,  soap  2.4  lbs.,  water  1)8  qt. 

Further  notes  on  scale  insects  (Coccidae),  T.  1).  A.  Cockerell 
{Cunad.  Ent.,  1894,  Oct., pp.  284-288). — This  describes  as  new  Tachardia 
cornuta,  a  lac  insect,  and  Dactylopius  .solani,  a  mealy  bug  on  potato 
tubers,  both  from  New  Mexico.  Orthczia  aitna'  is  recorded  from 
Arizona,  Phenacoccus  helianthi  from  Texas,  and  Diaspis  lanatus  from 
Ceylon.  The  natural  enemies  of  Phenacoccus  helianthi  are  noted,  and 
Aspidiotus  convexus  is  discussed. 

Insects  injurious  to  stored  grain,  R.  H.  Price  {Texas  Sta.  Bui.  31, 
pp.  403-472,  fias.  7). — This  bulletin  contains  compiled  information  ui)on 
several  species  of  grain-infesting  insects,  with  notes  on  their  occur 
rence  in  the  State  and  recommendations  for  treatment.  The  following- 
species  are  described  and  life  histories  given:  Granary  or  corn  weevil 
{Calandra  granaria),  rice  weevil  (C.  oryzw),  four-spotted  bean  weevil 
{Bruchus  4-macuh(t((},  bean  weevil  {B.  obtectus),  new  bean  weevil  (/>. 
rujirmanus),  pea  weevil  {B.  pisi),  grain  beetle  {Silvanns  surinamensis)^ 
and  Angoumois  grain  moth  {Gelechia  cereallela), 
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Seven  1-peck  lots  of  cowj)eas  which  weevils  had  begun  to  infest 
were  treated  with  different  insecticides  in  order  to  determine  their 
value  as  preventives.  After  4  months  the  percentage  of  uninjured 
peas  was  determined.  In  a  check  lot  only  10  per  cent  of  the  peas  was 
perfect,  while  the  lot  treated  with  naphthalene  presented  91  per  cent  of 
uninjured  peas.  Lime  and  wood  ashes  also  gave  fairly  good  results 
when  well  mixed  witii  the  peas;  but  only  9  jicr  cent  of  uninjured  peas 
was  found  in  the  lot  treated  with  carbon  bisulphid.  From  this  test 
naphthalene-is  considered  the  best  thing  to  prevent  attacks  by  weevils, 
although  carbon  bisulphid  is  still  lU'eferred  to  kill  them  after  the  stored 
grain  is  thoroughly  infested. 

In  order  to  test  the  effect  of  carbon  bisulphid  on  the  germiuative 
power  of  seeds,  cowpeas  and  wheat  were  subjected  to  the  fumes  of  the 
liquid  and  also  to  immersion  in  it.  All  of  the  cowpeas  germinated,  but 
only  32  to  02  per  cent. of  the  wheat  survived  the  treatment,  the  per 
cent  varying  with  the  time  the  grain  was  exposed  to  the  insecticide- 
Naphthalene  was  found  to  produce  no  bad  effect  upon  wheat,  but  immer- 
sion in  mixed  suli)linr  and  alcohol  for  1  day  destroyed  the  germiua- 
tive power  of  30  per  cent  of  the  wheat  grains.  It  is  recommended  that 
napthaleue  be  sprinkled  in  the  bins  and  over  the  grain  to  prevent  the 
attacks  of  weevils,  the  presence  of  which  can  frequently  be  told  by  the 
temperature  of  the  grain  rising  as  though  fermentation  had  begun. 
Upon  their  j)resenee  being  noted  carbon  bisulphid  should  be  poured 
over  the  top  of  the  grain,  when  the  heavy  fumes  will  sink  and  destroy 
the  pests. 

Insect  Life  {U.  S.  Dept.  Agr.,  Division  of  Entomology,  Insect  Life, 
vol.  VI,  No.  4,  pp.  383-340,  Jigs.  11). — This  number  contains  the  following- 
articles  : 

Special  notes  (pp.  283-286). — Under  this  head  are  comprised  remarks 
upon  the  eighth  and  ninth  reports  of  the  New  York  State- entomologist, 
report  of  the  official  entomologist  of  the  Dominion  of  Canada,  Miss 
Ormerod's  seventeenth  report,  Ilagouot's  monograph  of  the  Phycitinic 
and  Galleriiure,  and  the  San  Jose  scale  in  the  East. 

A  neiv  and  destructive  peach-tree  scale  (pp.  287-295). — Seedling  peaches 
growing  on  the  grounds  of  this  Department  were  found  in  1892  to 
be  infested  .by  a  scale  insect  which  was  identified  as  Diaspis  lanatus, 
a  pest  of  the  West  Indies.  The  means  of  its  introduction  are  obscure. 
It  has  been  received  since  from  Florida  and  Georgia.  A  descrip- 
tion, life  history,  and  experiments  with  insecticides  are  detailed.  The 
female  scale  is  grayish  and  the  male  white.  The  larvjie  when  they 
first  hatch  in  May  are  orange  yellow  with  purple  eyes,  and  become 
adults  in  about  4  weeks.  There  are  3  broods  in  a  season.  Kerosene 
enudsion  applied  immediately  after  the  young  larva;  have  hatched  is 
recommended,  or  uprooting  and  burning  the  trees. 

The  currant-stem  girdler,  C.  L.  Marlatt  (pp.  290-301).— Notes  on  the 
life  history  of  Phylloecus  flaviventris,  with  a  technical  description  of  the 
species,  and  notes  on  allied  species. 
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Hahits  of  Stibadium  spumosum,  31.  E.  Murtfeldt  (pp.  301,  302). — Notes 
ou  the  larvte  of  this  moth  infesting  suntiower  heads,  with  a  description 
of  the  larvje  and  pupie. 

The  insect  guests  of  the  Florida  land  tortoise,  11.  G.  Hubbard  (pp.  30U- 
315). — General  notes  on  13  species  of  insects  found  inliabitingthe  bur- 
rows of  the  gopher  turtle  {Gopher us  polijphemus).  The  following  spe- 
cies are  described  as  new:  Philonthus  gopher i,  Chelyoxenus  xerobatis. 
Copris  gopherij  Onthopliaijus  polgphemi,  Aphodius  trot/lodyteSy  Ceutho- 
philus  latibuU,  Chelanops  affinis,  audAmbhjomnia  tuberculatum.  A  rare 
frog  {Bana,  areolata  cesopus)  was  also  found  in  the  burrows. 

The  control  of  Phylloxera  by  submersion  (pp.  315-318). — A  description 
of  this  method  of  treatment  as  employed  in  France. 

Acorn  insects,  prima ri]  and  secondary,  M.E.  Murtfeldt  (pp.  318-324). — 
Notes  on  investigations  of  the  insects  feeding  upon  acorns,  especially 
those  of  the  post  oak,  black  oak,  lauiel  oak,  pin  oak,  and  black-jack 
oak,  with  mention  of  their  parasites..  Balaninus  uniformis,  B.  quercus, 
Melissopus  latiferreana,  Gallirhytis  fruticola,  and  Blastobasis  (jlandulella 
were  found  to  be  foremost  in  the  destruction  of  the  acorns.  The  pin 
oak  was  found  to  suffer  least  from  insect  iittacks,  and  the  post  oak  and 
black  oak  most. 

Preliminary  report  on  suppressing  the  Sf*n  Jose  scale  in  Virginia, 
D.  W.  Coquillett  (pp.  324-320). — A  detailed  account  of  the  method 
employed  in  applying  hydrocyanic  gas. 

Notes  from  correspondence  and  general  notes  (pp.  327-340). — Under 
this  head  are  mentioned  the  following:  Icerya  montserratensis  in  Colom- 
bia; kerosene  against  mosquitoes;  the  azalea  scale  in  Michigan;  scale 
insects  on  ivy;  wireworm  in  the  burrow  of  an  apple-tree  borer;  persim- 
mon-root borer;  Cottonwood  scale  insects;  larva*  in  a  child's  face;  clover- 
leaf  beetle  in  Maryland;  galls  ou  the  roots  of  poison  ivy;  walnut  scale 
on  pear;  New  Jersey's  proposed  legislation  against  insects;  legislation 
against  insects  in  Massachusetts;  the  insects  subject  to  parasitism; 
Colorado  insects;  London  Entomological  and  Natural  History  Society; 
insects  injurious  in  Nova  Scotia;  insects  of  Aldabra,  Assumption,  and 
Gloriosa  Islands,  Indian  Ocean;  insect  i>ests  of  Queensland;  colfee 
'insects  in  Hawaii;  parasite  of  the  Japanese  Gypsy  moth;  the  effect  of 
low  temperature  upon  silkworm  eggs;  an  unusual  experience  with 
cabinet  beetles;  insect  damage  to  beer  casks  in  India;  work  of  the 
Gypsy  Moth  Commission  in  1893;  the  cacao  bug  of  Java;  bedbugs 
and  red  ants;  the  orange  fly  in  Malta;  locusts  and  cockroaches  of 
Indiana;  life  history  of  the  chicken  dermanyssus;  the  carnation  twit- 
ter; application  of  sulphur  for  the  red  spider;  russet  oranges;  does 
the  horn  fly  attack  horses?  and  the  phylloxera  in  Turkey. 

Insect  Life  {U.  *S'.  Bejyt.  Agr.,  Division  of  Entomology.,  Insect  Life, 
vol.  VI,  No.  5,  pp.  347-405,  Jigs.  8). — Under  special  notes  are  included 
change  in  the  office  of  Chief  of  the  Division  of  Entomology,  the  iieri- 
odical  cicada,  the  fluted  scale  in  Florida,  recent  publications  of  the 
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division,  new  edition  of  Hubbard's  "Insects  Affecting  the  Orange," 
and  investigations  of  the  cause  of  the  potato  scab  and  ])otato  rot. 

Becs',  C.  V.  Rile//  (pp.  3.")0-3()0). — A  popular  artick^  on  various  bees, 
both  liive  and  wild.  The  general  life  bistory  and  habits  of  a  hive  of 
bees  are  treated  of.  and  the  more  important  si)ecial  organs  of  bees, 
inchiding  the  tongue,  wax-producing  organs,  wax  i)incers,  pollen  hairs, 
and  antennal  comb  are  described  and  figured.  The  modifications  in  3 
wild  species  of  the  genus  Apis  and  in  other  wikl  bees  are  mentioned 
and  illustrated. 

The  San  Jose  or  jicniicious  seale  (pp.  300-301)). — A  somewhat  popular 
review  of  Aspidiotus  pemiciosus,  with  an  account  of  its  presence  in  the 
East,  where  it  is  supposed  to  have  been  introduced  on  pears  brought 
from  California.  It  is  believed  that  the  pest  can  be  stamped  out  by 
treatment  witli  hydrocyanic  gas. 

Complete  life  history  of  the  sugar-beet  ivebworm,  L.  0.  Howard  (pp. 
309-373). — Notes  on  the  life  history  and  ravages  of  Loxostege  sticticalis, 
with  description  and  figures  of  2  of  its  parasites,  Cremnops  ruh/aris  and 
Chelonus  eleetus.  Arsenical  mixtures  are  advised  and  winter  harrow- 
ing of  the  land  infested. 

Notes  from  eorrespondenee  and  general  notes  (pp.  373-379).— Among 
the  tox)ics  treated  are  the  following :  Abundance  of  the  peach-twig  borer 
ill  Washington ;  grasshopper  damage  in  Minnesota ;  a  new  Chrysomelid 
on  apple  in  California;  the  army  worm  the  present  summer;  coopera 
five  work  against  insects;  legal  aspects  of  fumigation  m  California; 
notes  from  Illinois;  another  trial  with  English  Hessian  fly  parasites; 
Provancher's  Ichneumonnhe;  cutworms  and  their  hymenopteroiis  cue 
raies;  bran  and  Paris  green  for  cutworms;  a  leaf  chafer  attacking 
petunias;  a  severe  couorhinus  bite;  kerosene  emulsion  as  a  deterrent 
against  grasshoppers. 

The  minutes  of  4  meetings  of  the  Entomological  Society  of  Wash- 
ington are  given,  and  an  index  to  volume  vi  of  Insect  Life  is  appended. 

Injurious  insects  in  Hawaii,  A.  Koebele  {Ept.  Dept.  Agr.  and  For- 
estry^ Hawaiian  Republic,  1S!)4,  pp.  98-104). — Keport  of  the  entomologist, 
briefly  reviewing  the  injurious  insects  found  dnring  a  cursory  survey 
of  the  islands.  The  most  injurious  species  areas  follows:  Rhizococeus 
spp.,  affecting  most  of  the  trees  and  shrubs  of  the  islands,  but  especially 
destructive  to  the  citrns  and  coffee  plantations,  and  probably  intro- 
duced from  Japan;  Pulvinaria  psidi,  upon  many  trees  and  shrubs;  the 
red  scale  of  California;  the  purple  scale  of  Florida;  the  pernicious  or 
San  Jose  scale;  several  species  of  mealy  bugs;  and  a  snout  beetle  (an 
Otiorhynchid)  which  eats  the  leaves  of  many  trees,  plants,  and  shrubs. 
There  are  included  lists  of  beneficial  insects,  chiefly  Coccinelhds,  which 
have  been  introduced  from  California  into  the  Hawaiian  Islands. — 

L.  O.  HOWARD. 

Insects  in  Ottawa  in  1893,  J.  FLETrHER  {Canada  Exptl.  Farms, 
Rpt.   1893,  pp.  157-183,  Jigs.  2(1). — Notes  on  various  granary  insects 
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and  upon  several  species  of  insects  attacking  cereals,  root  crops, 
fodder  crops,  vegetables,  orchard  fruits,  small  fruits,  forest  trees,  and 
livestock.  The  following  are  treated  at  greater  length:  Cutworms, 
red-legged  locust  {Melanoplusfemur-ruhruni),  granary  weevils,  vegeta- 
rian carrion  ht'etle  {Sil2)ha  hituherosa),  motUed  umber  moth  {Hihernia 
defoliaria),  black  vine  weevil  {Otiorhynchi(.s  sulcatusi),  and  horn  fly 
{Ha'Diatohia  serrata). 

Locusts  in  New  South  Wales  and  the  Fiji  Islands  (Sur/or  Jour, 
and  Troi).  Cult.  \(jHecii.sl<nidl  is!) I,  An;/.  7.;,  2)j>-  -^)- — ^"  article  on  the 
migratory  locusts,  a  propos  to  the  damage  which  certain  species  have 
been  doing  m  New  South  Wales  and  the  Fiji  Islands,  particularly  in 
cane  plantations.  The  results  of  American  and  European  investiga- 
tions are  carefully  abstracted,  with  a  special  view  to  practical  meas- 
ures. Kegardnig  the  Fiji  Islands  occurrences,  it  is  remarkable  tha.t  the 
insects  make  their  appearance  most  numerously  after  heavy  rains 
rather  than  in  seasons  of  drought,  as  is  the  case  in  this  countrj^ — l.  o. 

HOWAPvD, 

Experiments  with  feeding  silkworms  on  mulberry  leaves 
sprayed  with  Bordeaux  mixture,  N.  Passerini  {Staz.  S2)er.  Agr. 
ItaL,  20  {1891),  No.  (I,  pp.  503-507). — To  determine  the  deleterious  effect 
300  healthy  silkworms  in  the  fourth  stage  were  fed  on  mulberry  leaves 
from  a  tree  that  the  day  previous  to  the  beginning  of  the  experiment 
had  been  sprayed  with  Bordeaux  mixture.  After  the  second  day  the 
worms  began  dying,  and  the  mortality  was  so  severe  that  but  1  larva 
passed  into  the  chrysalis  state.  On  analysis,  copper  in  varying  (pian- 
tities  was  found  in  the  bodies  of  the  dead  larv;^  and  about  i  mg.  in  the 
chrysalid.  In  a  repetition  of  the  experiment  13  caterpillars  became 
chrysalids.     Check  larvit'  fed  as  ordinarily  suffered  few  deaths. 

The  use  of  lysol  in  treating  plant  parasites,  Schiller  (  Wiener 
ill.  Gart.  Ztf/.,  1894,  10,  pp.  387-389). — Account  of  successful  use  of  the 
lysol  in  \,  ^,  and  1  per  cent  solutions  for  insects  parasitic  on  various 
plants. 

Notes  on  Conchylis  ambiguella,  and  remedies  against  it,  G.  del 
GUEIICIO  (*S'^^(;:.  ISpcr.  Agr.  Ital.,  25  {I8'.i3),  No.  3  and  i,  pp.  2X0-305). — 
Notes  on  the  "Tiguuola,"  and  an  extended  review  of  experiments  in 
combating  it  with  patent  insecticides  and  emulsions  of  benzine,  alcoholic 
solution  of  soap  and  water,  and  of  kerosene  and  soapsuds,  the  last  being 
preferred. 

A  kerosene  attachment  for  knapsack  pumps,  H.  E.  Weed 
{Mississippi  >Sta.  Bill.  30,  pp.  35-3s^ji<iH.  2). — Description  of  an  apparatus 
for  mechanically  mixing  kerosene  with  water  at  the  moment  of  apply- 
ing the  insecticide  as  a  sju-ay.  The  method  is  recommended  as  being 
simpler  and  more  rapid  than  making  a  kerosene  emulsion  with  soapsuds 
or  milk,  and  the  results  appear  to  be  equally  successful. 

Trials  of  spraying  machines  at  Cambridge,  C.  Whitehead 
{Jour.  Jxoi/.  Agl.  Soc.  England,  ser.  .7,  5  {JS!)J),  Xo.  19,  pp.  459-160, 
Jigs.  2). — Notes  on  3  horsepower  and  l.J  iiand  spraying  machines  which 
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were  tested  in  fields  at  Cambridge.  Several  of  tliem  are  recommended 
as  worthy  of  use,  particularly  one  of  tlie  horsepower  machines  with 
nozzles  so  arranged  near  the  ground  as  to  spray  the  under  snrfaces  of 
the  leaves  of  low  plants,  such  as  potatoes,  and  thus  destroy  certain 
fungi  wliicli  begin  their  attacks  there. 

The  pulsometer  in  fruit  culture,  W.  C.  Smythe  ( Gard.  Chron.,  ser. 
3,  IG  {lf<94),  p.  41)9,  Jig.  1). — Description  and  fignre  of  a  steam  watering 
and  spraying  apparatus.  It  is  claimed  that  an  orcluird  of  27  acres  can 
be  sprayed  in  4  days,  at  a  cost  of  £1  per  day  ($4.85),  which  includes 
cost  of  insecticide. 

Beekeeping  in  Ontario,  R.  F.  Holtermaxx  {Ontario  Agl.  Col.  and  Exptl.  Farm 
Ept.  1893,  pp.  232-2.15). — A  paper  read  belore  the  Ontario  Agricultural  and  Experi- 
mental Union,  treating  of  the  advantages  and  future  of  this  branch  of  agriculture. 

Salivary  glands  of  bees.  Bordas  (Compl.  llend.,  11!)  (1S94),  Xo.  17,  pp.  n93-<;95). — 
Anatomical  descriptions  of  tlie  salivary  glands  in  Apis  mellifica,  comparing  them  in 
the  male  and  female. 

Experiments  -with  silkworm  eggs,  V.  Rollat  {Compt.  llend.,  110  {1S94),  No.  15, 
pp.  612-614). — The  eggs  were  kept  in  compressed  air  at  different  temperatures  for 
various  lengths  of  time  from  3  to  48  hours,  with  the  effect  of  diminishing  the  vitality. 

Biological  notes  on  Schizoneura  peregrina,  J.  K.  b'Herculais  {Compt.  Rend., 
119  {1S94),  Xo.  20, pp.  S63-S66). — Notes  on  this  locust  made  during  the  invasions  of 
1891, 1892,  and  1893  in  Algeria.  The  feeding  and  breeding  habits  were  investigated, 
and  the  observations  are  detailed. 

The  twentieth  neotropical  Aspidiotus,  T.  D.  A.  Cockerell  (.Ic/cs  Soc.  Sci.  Chile, 
1S94,  pp.  So,  36). — Description  of  A.  lafastei,  a  new  species  of  pernicious  scale. 

The  San'  Jose  scale  on  Long  Island,  F.  A.  Sirrine  {(iarden  and  Forest,  7  {1894), 
p.  449). — The  author  mentions  fintling  tliis  scale  insect  on  pear,  apple,  peach,  and 
quince  stock  in  several  nurseries. 

Description  of  new  Coccidae,  T.  D.  A.  Cockerell  {Ent.  Xews,  1894,  pp.  263, 
864). — De8cri])tion  of  Jleryrothia  -steelii,  found  on  Larrea. 

List  of  Coccidag  found  on  cacti,  w^ith  description  of  a  new  species,  T.  D. 
A.  Cockereli.  {Mem.  Bev.  Soc.  Cientif.,  7  {1893-94),  Xo.  11  and  12,  pp.  461,  462).— Ten 
species  noted,  Mytilaspis  philococcus  being  described  as  new. 

Dactylopius  citri,  life  history  and  treatment,  A.  Berlese  {Staz.  Sper.  Agr, 
Hal.,  26  {1894),  Xo.  1,  pp.  48-56). — It  is  believed  that  the  pest  is  best  reduced  by 
encouraging  its  insect  enemies. 

The  pear-tree  psylla,  M.  V.  Slingerlaxd  {Xew  York  Cornell  Sta.  Ept.  1892,  pp. 
22.5-256,  figs.  S).—A  reprint  of  Bulletin  44  of  the  station  (E.  S.  R.,  4,  p.  472). 

The  pear  borer,  .J.  B.  Smith  {Harden  and  Forest,  7  {1894),  p.  448). — The  author  has 
determined  the  insect  to  be  Agrllns  sinuatiis  from  Europe,  instead  of  A.  acutipennis,  as 
doubtfully  given  in  Garden  and  Forest  for  September  19,  1894. 

Some  observations  on  plant  lice,  M.  V.  Slixgerland  {Internal.  Jour.  Micr. 
and  Xat.  Sci.,  4  {1894),  ser.  S,  pp.  414-420). — Notes  on  successive  generations  with 
tables  of  results  reprinted  from  Science. 

New  species  of  Ichneumon  flies,  G.  V,  Berthocmieu  {Bev.  Sci.,  7  {1894),  No. 
82  and  83,  pp.  178-189). — Descriptions  of  17  new  European  species. 
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Studies  of  dietaries,  H.  B.  Gibson  and  C.  D.  Woods,  Reported  by 
W.  O.  Atwater  {Connecticut  Starrs  Sta.  Rpt.  lS93,irp.  174-1 97).— The 
work  here  reported  is  a  continuation  of  that  reported  in  the  Annual 
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Eeport  of  the  station  for  1892  (E.  S.  R.,  5,  p.  5!>4).     The  results  of  the 
study  of  5  dietaries  are  given.    A  summary  follows: 

IlesuJts  of  dUtarii  studies — Food  eaten  per  man  daily. 


Protein. 

Fat. 

Grams. 

Grams. 

119 

1?,7 

-  Ill 

122 

99 

139 

129 

145 

92 

141 

83 

103 

129 

171 

105 

140 

118 

56 

125 

125 

Carbohy- 
drates. 


Fuel 
value. 


Mason's  fninily 

Car]icritci'M  family 

Station  aaricultiirist's  family,  winter 

Station  aiiriiulturist'.s  family,  summer 

Stmlcuts'  flub '. 

Summary  of  13  dietaries  studied  by  station:' 

Minimum 

Maximum 

Average 

Dietary  standards  for  men  at  moderate  work  : 

Vd'it  (dcniian) 

Atwater  (American) 


Grams. 
348 
336 
398 
472 
346 

336 

478 
405 

500 
450 


Calories. 
3,190 
2,965 
3,  335 
3,800 
3,110 

2,965 
3,  800 
3,395 

3,060 
3,5C0 


'  Eiglit  of  those  are  reported  In  Counocticnt  Storrs  Station  Report  1892,  p.  163  (E.  S.  R.,  5,  p.  594). 

Compilation  lias  been  attempted  at  the  station  of  all  dietary  studies 
on  record.  Kecords  have  been  found  of  the  examination  of  491  dieta- 
ries, exclusive  of  army  rations. 

"The  most  of  these  have  beeu  made  in  Europe.  The  earliest  dates  back  to  1851. 
The  majority  have  beeu  made  duriug  the  past  15  years,  and  by  far  the  hirger  number 
of  the  most  reliable  ones  during  the  past  10  years.  .  .  . 

"  My  object  in  citing  these  statistics  is  to  call  attention  to  the  fact  that  this  Icind 
of  inquiry  is  to-day  well  under  way  in  several  parts  of  the  world.  It  represents  the 
beginning  of  a  science,  that  of  the  comparative  nutrition  of  mankind,  the  compari- 
sons being  made  by  race,  class,  occupation,  income,  and  socuil  condition." 

Results  of  analyses  of  foods  and  feeding  stuffs,  C.  D.  Woods 
{Connecticut  IStorrs  Sta.  Ept.  1S93,  pp.  17-27). — Analyses  of  a  number 
of  saini)]es  of  ,nreen  fodder  from  oat  grass,  fescue  grass,  orchard 
grass,  timothy,  and  cowpea  vines;  of  corn  silage,  Hungarian  grass 
hay,  mixed  hay,  rowen  hay,  hay  of  timothy  and  redtop,  oat 
hay,  corn  stover,  corn  meal,  corn-and  cob  meal,  wheat  bran,  wheat 
middlings,  linseed  meal,  cotton-seed  meal,  pea  meal,  gluten  meal, 
hominy  chop,  malt  sprouts,  oat  feed,  rye  bran,  rye  meal,  sheep  feed, 
and  mixtures  of  corn  and  oats  and  of  shorts  and  skim  milk.  These 
analyses  are  given  for  thn  natural  water  content  and  calculated  to  dry 
matter. 

Composition  of  New  England  feeding  stuffs,  C.  D.  Woods  [Con- 
necticiif  Storrs  ,Sta.  Hpt.  Is93,  pp.  140-155). — This  is  a  summary  of 
analyses  of  New-England  grown  feeding  stuffs,  compiled  from  analyses 
made  at  the  station  and  elsewhere,  and  from  the  compilations  given  in 
Bulletin  11  of  this  Ofilice.  In  case  of  each  material  the  maximum,  mini- 
mum, and  average  figures  are  given.  "  We  have  found  these  aver- 
ages to  differ  considerably  from  the  averages  of  all  American  analyses." 
This  difference  is  illustrated  by  the  following  averages  for  Hunga- 
rian hay: 
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Composilion  of  Hinujurian  haji. 


Averageof  compilations  by  Jenkins  and  AVinton. 
Averajje  of  New  Euglaud  analyses 


Water. 


Per  ct. 

1.1 
24.2 


Pro- 
tein. 


Per  ct. 
7.5 
7.2 


Fat. 


Per  ct. 
2.1 
2.3 


Nitrogen- 
free 
extract. 


Per  ct.      Per  ct. 

49.  0  I      27.  7 
36.9  I      23.7 


Asll. 


Per  ct. 
0.0 

5.7 


"These  differences  in  composition  were  largely  clue  to  water  content;  but  that 
they  were  not  entirely  clue  to  the  different  percentages  of  water  is  shown  by  the 
composition  calculated  to  water-free  substance,  as  follows :  " 


Average  of  compilations  by  Jenkins  and  Wiiiton. 
Average  of  New  England  analyses 


Pro- 
tein. 


Per  ct. 
8.1 
9.tJ 


Per  ct. 
2.3 
3.0 


Nitrogen- 
free 
extract. 


Fiber,  i    Ash. 


Per  ct. 
53.1 
48.8 


Per  ct. 
30.0 


Per  ct. 
6.5 


The  digestibility  of  feeding  stuffs,  C.  D.  Woods  {Connecticut 
Storrs  aSY^.  Rpt.  ISDS^  pp.  15(j-l(J7). — This  is  ii  coiiipilatioii,  and  coutaius 
a  translation  of  the  summary  of  Dietiich  and  Ktinig's  compilation  of 
digestion  coefficients,  Jordan's  compilation  of  American  digestion 
experiments  (E.  S.  II.,  G,  p.  5),  and  a  summary  of  the  average  coefft- 
cients  of  digestibility  given  in  tlie  above  two  compilations. 

Calculation  of  rations,  C.  D.  Woods  {Connecticut  Sforrs  Sta.  Rpt. 
ISOo^pp.  168-173). —  I>y  means  of  the  tables  of  composition  and  digest- 
ibility given  above  tlie  calculation  is  made  of  the  amounts  of  digesti- 
ble nutrients  in  1  lb.  of  different  feeding  stuffs,  and  the  use  of  this 
data  in  the  calculati(m  of  rations  is  explained. 

Process  for  rendering  foods  and  feeding  stuffs  more  digestible, 
E.  Maris  {Engli.sh  P(dent;  Jour.  Soc.  Chem.  Ind.,  13  {1894),  No.  9,  p. 
898). — The  materials  are  submitted  to  a  preparatory  treatment  by 
crushing  and  artificial  digestion,  or  reproducing  as  nearly  as  possible 
the  different  pliases  of  natural  digestion.  The  ground  material  is  put 
into  digestion  troughs  with  ,'>  or  4  times  its  weight  of  water  and  sliglitly 
acidulated  with  hydrochloric  acid  and  sea  salt,  after  which  the  neces- 
sary ferment  (as  pepsin,  trypsin,  invertin,  amylase,  aiul  mineral  ferment 
from  grains,  cereals,  etc.)  to  the  extent  of  5  per  cent  is  added,  and  the 
contents  kept  at  a  temperature  of  35°  O.  for  12  hours.  It  is  then  trans- 
ferred to  a  digester  in  which  it  is  allowed  to  remain  for  2  hours  under 
steam  pressure.  The  temperature  is  first  raised  to  ()5o  C,  aud  finally 
to  130°  0.  to  destroy  ferments  and  germs.  The  composition  of  a 
fodder  made  from  wood  by  this  process  is  as  follows: 

Per  cent. 

Water 1-^-00 

Albuminoid  matter 8.  74 

Fats 2.65 

Nitrogen-free  extract 38.  64 

Ligneous  matter 31.  00 

Ash 6.00 

100. 00 
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Mangels  and  sugar  beets  vs.  silage;  yield,  cost,  and  feeding 
value,  H.  J.  Waters  and  li.  J.  Weld  {Pennsylvania  Sta.  Bnl.  26, 
pp.  l!>). 

Synop,sis.—A  comparison  of  the  yields  of  total  and  digestible  I'ood  materials  per  acre 
of  mangcl-wnrzels,  sugar  beets,  and  green  corn  fodder;  of  the  cost  of  growing 
these  crops,  and  of  feeding  roots  and  silage  to  milch  cows.  The  corn  fodder 
furnished  about  one  and  one-half  times  as  much  dry  matter  as  the  roots,  and 
considerable  more  digestible  material.  The  cost  of  growing  the  roots  was 
more  than  double  that  of  the  corn.  In  the  feeding  trial  with  10  cows  the  lot 
fed  silane  produced  more  milk  and  l>utter  than  the  other  lot,  the  superiority 
being  about  .5  per  cent.     The  silage  lot  made  the  larger  gain  in  weight. 

This  experiment  naturally  divides  itself  into  2  parts — the  growing-  of 
tiie  crops  and  the  feeding  trial. 

Growing  the  cropH. — Eighteen  twentieth- acre  plats  of  ftiirly  uniform 
land  (upland  clay  limestone)  were  plowed  and  harrowed  alike,  and  200 
lbs.  of  dried  blood,  100  lbs.  of  muriate  of  potash,  and  200  lbs.  of  dissolved 
South  Carolina  rock  applied  per  acre.  May  17  3  plats  were  planted  to 
Brack  Boston  Market  corn,  2  plats  to  Leaming  corn  in  rows  3  ft.  apart, 
with  a  kernel  every  0  in.,  7  were  planted  to  Long  Ked  mangel-wurzels, 
and  G  to  Imperial  sugar  beets,  in  rows  32  in.  apart,  allowing  a  plant 
every  6  or  7  in.  A  good  even  stand  was  secured  by  thinning  or  by 
filling  in  vacancies. 

"  Shallow,  level,  and  clean  culture  was  given,  and  as  much  of  it  done  with  the 
horse  iioe  as  possible  to  make  the  estimates  of  cost  of  cultivation  more  nearly  com- 
parable with  held  practice. 

"The  beets  were  hand-weeded  twice,  thinned  and  cultivated  with  the  horse  hoe 
6  times.     The  corn  was  cultivated  with  the  horse  hoe  ,5  times." 

The  corn  was  cut  for  ensiling  either  when  in  milk  or  as  it  was  pass- 
ing out  of  the  dough  state.  The  yields  and  the  composition  of  the 
crops  are  given,  and  from  these  the  yield  of  food  ingredients  per 
acre  is  calculated  as  follows : 

Yield  of  dry  maficr  and  Us  componenta  per  acre. 


Green 
sub- 
stance. 

Dry 
matter. 

Ash. 

Organic  substance. 

Crop. 

Tro- 
tein. 

Nitrogen - 

free 

extract. 

Crude 
fiber. 

Fat. 

Corn : 

Breck  Boston  Market 

'Lbs. 
24,  548 
12,  635 

16, 177 
11,  436 

Lbs. 

5, 801 
5,243 

2,382 
2,010 

IM. 
246.7 
173.4 

198.9 
203.3 

Lbs. 
352.  9 
293.  2 

211.8 
177.3 

Lbs. 
3,746 
3,700 

1,787 
1,491 

Lbs. 
1,3.52.6 
850.0 

174.0 
129.  6 

Lbs. 
102.  5 
166.2 

Roots : 

9.1 

7.4 

18,591 
13, 806 

^522^ 
2,196 

210.0 
201.1 

323.  0 
194.5 

3,753 
1,639 

1,101.3 
152.1 

134.3 

8.2 

Increase  of  corn  over  roots 

4,785 

3,  326 

8.9 

128.5 

2,114 

949  2 

126.1 

''No  attempt  was  made  to  produce  large  yields  from  any  of  the  crops  grown,  but 
rather  to  compare  the  yields  under  good  average  conditions." 
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From  the  above  data  tlie  followiug-  calculation  is  made  of  tlie  yield 
of  digestible  materials: 


Yield  of  digestible  organic  snhstance  per  acre. 


Crop. 


Corn  : 

Breck  Boston  Market. 

Learning ^ .  ^ . . 

Hoots : 

Mangels 

Sugar  beeta ^ . 


Average  of  corn . . 
Average  of  roots. 


Increase  of  corn  over  roots. 


Dry 

organic 
matter. 


Lbs. 
3,  7()1.8 
3,  417.  2 

1,  873.  5 
1,784.6 


3,  589.  5 
1,  829.  0 


Pro- 
tein. 


Lbs. 

208.2 
173.0 

1.58.  2 
161.8 


190.6 
160.0 


Carboliy- 
drates. 


Lbs. 

2,510.0 
2,  519.  0 

1,631.5 
1, 489. 5 


2,  515. 0 
1,560.5 


Crude 
fiber. 


Lbs. 
973.9 
612.0 

74.7 
129.6 


793.0 
102.1 


Fat. 


Lbs. 
69.7 
113.2 


91.5 
6.4 


"The  average  product  of  the  2  varieties  of  corn  and  the  2  classes  of  roots  shows  a 
diftereiice  in  dig'estible  organic  matter  in  favor  of  corn  amounting  to  1,760  lbs.  per 
acre,  or  96.2  per  cent.  The  difterence  in  green  sitbstance  at  time  of  harvest  was  4,785 
lbs.,  or  25.7  per  cent.  In  dry  matter  the  difference  amounted  to  3,326  lbs.,  or  151.4 
per  cent.  In  other  word.s,  as  much  digestible  organic  matter  was  produced  on  1 
acre  when  grown  in  corn  as  was  obtained  from  1.91  acres  of  mangels,  or  2.05  acres 
of  sugar  beets." 

Similar  work  at  the  Maine  Station  (Annual  Report  for  1891,  p.  41; 
E.  S.  R.,  4,  p.  oGS)  and  at  the  Ontario  Agricultural  College  (Bulletin 
86;  E.  S.  li.,  4  p.  700)  is  cited.  "In  these  trials  the  showing  is  much 
less  favorable  to  corn  than  in  our  experiments,  yet  .  .  .  neither  of 
these  stations  is  located  in  what  may  be  regarded  as  the  corn  belt." 

The  estimated  cost  of  growing  the  corn  and  roots,  rating  labor  of  man 
at  12i  cts.,  of  man  and  horse  at  17i  cts.,  and  of  man  and  double  team  at 
25  cts.,  per  hour,  and  including  the  cost  of  fertilizers  but  not  the  rent 
of  the  land,  is  $.jG.07  per  acre  for  roots  and  $21.12  for  the  corn.  "  While 
these  figures  for  an  acre  of  corn  maybe  regarded  as  entirely  too  high, 
it  is  believed  that  they  are  ftiirly  comparable  with  those  given  for  an 
acre  of  roots."  The  cost  given  by  other  stations  for  raising  roots 
ranges  all  the  way  from  !|37.30  to  $60.50  per  acre. 

Feeding  trial. — Two  lots  of  5  cows  each  were  fed  during  3  periods  of 
12  days  each,  with  a  preliminary  period  of  10  days.  In  the  first  period 
both  lots  received  the  same  ration  of  roots,  silage,  corn  fodder,  and 
grain.  In  the  second  period  lot  1  had  roots  and  lot  2  silage,  the  amount 
corresponding  in  both  cases  to  the  amount  of  dry  matter  given  in  the 
first  period.  In  the  third  i)eriod  both  lots  again  had  the  same  ration,  of 
silage,  corn  fodder,  and  grain.  The  grain  consisted  at  all  times  of  a 
mixture  of  54.5  parts  of  corn  meal,  27,3  parts  of  wheat  bran,  and  18.2 
parts  of  linseed  meal.  About  20  lbs.  of  silage  or  35  lbs.  of  roots 
(mixture  of  mangel -wurzels  and  sugar  beets)  Avere  fed  daily  per  cow. 
Tlie  silage  "  was  not  of  prime  quality,  owing  to  the  development  of  too 
much  acid." 
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The  milk  of  each  cow  at  each  milking  was  weighed  ami  in  each 
period  a  3-days'  composite  sample  was  taken  for  testing.  The  fat  found 
was  calculated  to  butter  by  adding  one  fifth. 

The  results  of  the  trial  are  tabulated  and  the  following  summary 

given : 

Siimmarij  of  milk  and  huttcr 2»'0(hiced. 


Digpstiblo  mattf^r  eaten 

INIilk  in-o(lucc,l 

Butter  inoducfd 

Milk  per  100  lbs.  digestible  matter 

Butter  per  100  lbs.  digestible  matter. . 


Period  I. 


Lot  1.         Lot  2 


Pounds. 

837.  60 

1,  256.  t:0 

54.10 

150.  00 

6.46 


Pounds. 

832.  20 

1, 156.  00 

56.47 

139.  00 

6.79 


Lot  1. 
roots. 


Lot  2, 
silage. 


Pounds. 

945.  80 

1,  299.  20 

61.88 

137.  36 

6.53 


Pounds. 

813.20 

1,  072.  80 

58.  61 

131.92 

7.21 


Period  III. 


Lot  1.         Lot  2 


Pounds. 

1,  373.  20 

1.  328. 10 

62.  66 

96.71 

4.56 


Pounds. 

1,  375.  80 

1,  170.  50 

62.  49 

85.07 

4.54 


"Lot  2  produced  5.1  per  cent  more  butter  per  100  lbs.  of  digestible  matter  cou- 
suiiicd  tbau  lot  1  in  period  i,  A\ben  all  animals  were  fed  alike  on  a  ration  of  combined 
roots  and  silage;  in  period  ll,  being  fed  the  same  amount  of  dry  matter  in  tlie 
form  of  silage,  and  lot  1  an  equal  amount  of  dry  matter  in  the  form  of  roots,  tbe 
difference  in  tbe  butter  produced  per  100  lbs.  of  digestible  matter  was  increased  to 
10.4  per  cent.  In  other  words,  lot  1  should  have  produced  in  period  ii  6.86  lbs.  of 
butter  per  100  lbs.  of  digestible  material  consumed;  when,  as  shown  by  the  table, 
it  only  produced  6. .53  lbs.,  showing  a  net  gain  in  favor  of  silage  of  5.0  per  cent.  .  . 

"In  periods  i  and  iii  the  amount  of  digestible  nutrients  consumed  by  each  lot  of 
cows  was  very  nearly  equal,  but  in  period  ii,  in  which  roots  were  fed  against  silage, 
there  is  a  material  difference,  due  mainly  to  the  higher  digestibility  of  the  roots,  but 
in  a  small  part  also,  to  the  greater  quantity  of  coarse  fodder  consumed  in  this  period 
by  the  cows  receiving  roots.  .  .  . 

"In  period  ii,  when  silage  was  fed  against  roots,  every  animal  receiving  a  silage 
ration  made  a  gain  in  live  weight,  while  4  of  the  5  animals  receiving  the  roots  ration 
lost  weight.  The  silage  lot  made  a  total  gain  of  t)0  lbs.  and  the  roots  lot  lost  62 
lbs.,  making  a  total  difference  of  152  lbs.  in  favor  of  silage.  The  loss  sustained  by 
tbe  cows  receiving  roots  was  i>raclically  regained  within  the  same  number  of  days 
in  the  next  period,  when  they  were  fed  an  equivalent  amount  of  dry  matter  in 
silage." 

Potatoes  for  stock  feeding  (Jo^fr.  [British]  lUJ.Agr.^  1  {189 4),  No.  1., 
pp.  ^5-2s). — This  is  an  abstract  of  a  paper  i)rinted  in  French  by  M. 
Girard,  describing  au  experiment  in  feeding  potatoes  to  steers  and 
sheep.  In  the  case  of  both  steers  and  sheep  lot  1  received  a  normal 
ration  of  beets,  lot  2  a  normal  ration  of  potatoes,  and  lot  3  a  large 
ration  of  potatoes.  The  normal  ration  for  steers  was  110  lbs.  of  beets 
or  55  lbs.  of  cooked  potatoes,  with  11  lbs.  of  chopped  straw,  16^  lbs.  of 
hay  and  10.^  oz.  of  salt;  and  for  sheep,  8.8  lbs.  of  beets  or  4.4  lbs.  of 
cooked  i>otatoes,  with  1.1  lbs.  of  chopped  straw,  1.G5  lbs.  of  hay,  and 
10 J  oz.  of  salt.  The  large  ration  of  potatoes  was  CO  lbs.  for  steers  and 
G.6  lbs.  for  sheep,  the  other  fodder  remaining  unchanged.  The  feeding 
was  continued  a  numl)er  of  months.  The  steers  and  sheep  on  the 
potato  rations  made  much  larger  gains  than  those  on  the  beet  rations, 
the  gains  being  largest  with  the  lots  on  the  larger  potato  rations. 
The  results  with  one  lot  of  sheep  fed  raw  potatoes  were  very  inferior 
to  those  where  cooked  potatoes  were  fed. 
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The  quality  of  meat  produced  ou  potatoes  is  reported  as  superior, 
tlie  flavor  being-  rich  and  delicate.  In  point  of  profit  also  the  results 
were  superior  on  the  potato  rations.  The  author  is  of  opinion  that  the 
potato,  when  healtliy  and  well  developed,  is  to  be  regarded  as  an 
economical  feed  for  meat  production. 

Feeding  wheat  to  farm  animals,  F.  D.  Coburn  {Ept.  Kansas  State 
Board  of  Agr./or  quarter  ending  Sept.  30, 1894,  pp.  15-188). — To  obtain 
information  on  the  extent  to  which  wheat  was  being  fed  in  Kansas, 
the  preferred  methods  of  feeding  it,  the  returns  from  feeding  it,  cost 
of  wheat  production,  etc.,  a  circular  letter  was  sent  to  1,000  wheat 
growers,  stock  raisers,  feeders,  dairymen,  etc.,  in  different  parts  of  the 
State.  The  replies  received  from  400  of  these  form  the  basis  of  the 
report,  although  reports  of  trials  in  feeding  wheat  are  also  reprinted 
from  bulletins  of  the  experiment  stations,  from  newspapers,  etc.  Fol- 
lowing are  some  deductions  from  the  replies  received : 

"Of  the  24,827,523  bu.  of  spring  and  winter  wheat  raised  in  Kansas  in  1893  there 
has  been  used  as  feed  for  animals  4,059,323  bu.,  or  16.4  per  cent.,  Cowley  and  Sumner 
counties  leading  with  297,044  and  407,606  bu.,  respectively. 

"When  fed  whole  (perhaps  more  especially  to  hogs)  25  per  cent  of  it  passes  the 
animals  unmasticated  and  hence  undigested  and  unassimilated — a  shameful  waste. 
The  average  of  the  estimates  made  by  81  correspondents  in  20  counties  is  that  above 
30  per  cent  is  voided  without  mastication ;  12  correspondents,  representing  5  counties, 
put  it  at  50  per  cent  or  above,  and  a  few  others  name  a  higher  figure,  while  40,  report- 
ing from  12  counties,  average  at  10  per  cent. 

"Three  fourths  of  those  reporting,  representing  50  counties,  state  that,  pound  for 
pound,  wheat  is  superior  to  corn  for  fattening  hogs  (even  with  one  fourth  unmasti- 
cated) by  7  to  35  per  cent,  the  average  of  these  indicating  a  superiority  over  corn  of 
16  per  cent,  while  the  average  of  the  other  one  fourth  of  the  reports,  representing 
26  counties,  indicate  that  it  was  considered  of  less  worth  than  corn  hy  12  per  cent. 

"To  the  question  as  to  how  much  live  pork  may  be  expected  as  a  fair  return  per 
bushel  of  wheat  fed  to  hogs,  the  average  of  all  the  answers  is  11  lbs.,  and  the  varia- 
tion from  7  lbs, ,  in  a  single  instance,  to  as  much  as  20  lbs.  in  one  other,  but  nearly 
all  ])ut  their  figures  at  or  above  10  llis.  .  .  . 

"Responses  from  85  counties  having  all  the  wheat  raised  except  181,514  bn.,  received 
within  the  last  10  days  of  September,  this  year,  to  inquiries  sent  to  500  corre- 
spondents asking  their  estimates  of  the  percentage  of  the  wheat  crop  of  1894  which 
will  be  fed  to  farm  animals,  represent  it  as  30.4  per  cent  of  the  wheat  in  those 
counties;  a  total  of  8.-524,983  bu.,  or  110  per  cent  (4,465,660  bu.),  more  than  the  entire 
previous  year's  crop  so  used.  .   .   . 

"The  average  of  all  the  reports  as  to  the  cost  of  wheat,  raised  and  in  the  bin, 
including  7  per  cent  interest  on  the  value  of  land  upon  which  raised;  also  wear 
and  tear  of  equipment,  with  ditterent  yields,  shows  thus: 
Yield  of  10  bu.  per  acre,  56^  cts.  per  bushel. 
Yield  of  15  bu.  per  acre,  48  cts.  per  bushel. 
Yield  of  20  bu.  per  acre,  35^  cts.  per  bushel. 
Yield  of  25  bu.  per  acre,  31  cts.  per  bushel. 
Yield  of  30  bu.  per  acre,  27  cts.  per  bushel. 
Yield  of  35  bu.  per  acre,  26  cts.  ])er  bushel. 

"A  summary  of  conclusions. — In  a  general  way  these  reports  show : 

"In  Kansas,  under  the  conditions  as  to  product  and  prices  of  wheat  and  corn  exist- 
ing iu  the  years  1893-'95,  wheat  has  booome  a  very  unusual  and  very  important 
factor  m  the  grain  feeding  of  all  classes  of  farmstock.  It  is  superior  to  corn,  pound 
for  pound,  as  a  grain  to  produce  healthful,  well-balanced  growth  in  young  am- 


450  EXPERIMENT    STATION    RECORD. 

mills.  Mixed  with  corn,  oats,  or  brini,  it  is  niiicli  .sujierior  to  citlier  ;iloiio  for  work- 
ing horses.  Fed  to  cows,  it  is  an  exceptional  milk  producer,  and  lor  that  i)ur- 
poso  corn  is  scarcely  to  ho  compared  with  it. 

"For  swine  of  all  a<;<'s,  it  is  a  healthful  and  agreeahlcfood,  giving  generous  returns 
in  both  framework  and  ilesh,  but  fed  whole,  esjiecially  without  soaking,  is  used  at  a 
disadvantage.  Ground  and  made  into  slops  it  is  invaluable  for  suckling  sows,  and 
for  pigs  both  before  and  after  weaning. 

"  For  cattle,  it  has,  at  least  as  apart  of  their  grain  ration,  a  very  high  value,  which 
is  much  enhanced  in  the  line  of  needed  variety  by  mixing  with  corn,  and  in  a  still 
greater  degree  by  mixing  judiciously  with  bran,  oil  cake,  or  other  albuminous  food 
tending  to  balance  the  too  carbonaceous  nature  of  tlie  clear  wheat. 

"With  corn  and  wheat  approximating  the  same  price  per  bushel  it  is  not  uni)rotit- 
able  nor  wicked  to  feed  the  wheat;  yet,  if  it  can  be  ground,  rolled,  crushed,  or  in 
some  way  broken  at  a  total  cost  not  exceeding  5  to  7  cts.  per  bushel,  to  feed  it  whole 
and  dry  is  unwise.  It  can  be  ground  at  a  cost  of  5  cts.  per  bushel,  and  on  a  majority 
of  Kansas  farms  for  A'ery  miich  less. 

"If  grinding  is  impracticable,  soaking  for  24  to  36  hours  (the  length  of  time  depend- 
ing somewhat  upon  the  weather  and  season),  is  for  variousreasous  deemed  desirable, 
but  IS  injudicious  to  any  extent  that  its  being  moist  facilitates  swallowing  without 
the  inasticatiou  or  the  proper  mixing  with  saliva.  Any  arrangement  or  system  of 
feeding  by  which  the  grain  was  delivered  in  such  a  way  that  the  animal  could  eat 
but  slowly  would  largely  overcome  this  defect. 

"It  is  a  superior  food  for  all  fowls,  and  as  a  promotor  of  the  inaximum  egg-produc- 
tion is  unsurpassed  by  any  other  grain." 

The  fattening  of  cattle,  J.  W.  Koeektson  {Canada  Expil.  Farms 
Rpt.  1893,  pp.  64-71). — An  experiment  with  steers  begun  in  1889  and 
continued  for  3  years.  Part  of  the  data  has  been  given.  (E.  S.  K.,  4,  p. 
440).  The  object  was  to  compare  (1)  silage,  hay,  and  roots;  (2j  hay 
and  roots;  and  (3)  silage  when  fed  with  a  constant  grain  ration. 

The  conclusions  from  the  3  years'  test  are: 

"(1)  On  an  average  the  steers  which  were  fed  oil  corn  silage,  straw,  and  meal  gained 
in  weight  35.8  lbs.  more  per  head  and  cost  5.38  cts.  less  per  head  per  day  for  feed 
consumed  than  the  steers  which  were  fed  upon  hay,  roots,  straw,  and  meal. 

"  (2)  On  the  average  of  2  years  the  cost  for  feed. consumed  for  100  lbs.  of  increase 
in  live  weight  was  64.64  per  cent  greater  on  hay,  roots,  straw,  and  meal  than  it  was 
on  corn  silage,  straw,  and  meal." 

In  a  trial  with  1  and  2-year-old  steers  fed  20  lbs.  of  cut  hay,  40  lbs. 
of  roots  (mangel  wnrzels,  turnips,  and  carrots),  and  5  lbs.  of  straw,  or 
50  lbs.  of  corn  silage  and  5  lbs.  of  cut  straw,  with  a  constant  grain 
ration  of  equal  parts  of  barley,  peas,  and  frosted  wheat,  the  result  was 
as  follows: 

"(1)  During  the  feeding  period  of  24  wrecks  the  steers  which  were  fed  upon  corn 
silage,  straw,  and  meal  gained  in  weight  on  the  average  19  lbs.  jjer  head  more  ami 
cost  5.06  cts.  jjer  head  less  per  day  for  feed  consumed  than  the  steers  which  were  fed 
upon  hay,  roots,  straw,  aud  meal. 

"(2)  The  cost  for  feed  consumed  per  100  ll>s.  of  increase  in  live  weight  was  66.34 
per  cent  greater  on  hay,  roots,  straw,  and  meal  than  it  was  on  corn  silage,  straw,  and 
meal." 

A  similar  trial  with  calf  steers  resulted  as  follows : 

"(1)  During  the  feeding  period  of  18  weeks  the  steers  which  were  fed  upon  corn 
silage,  straw,  and  meal  gained  in  weight  on  the  average  16  lbs.  per  head  less  and 
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rost  2-87  cts.  per  bead  less  per  day  I'or  food  consumed  than  the  steers  which  were 
fed  upon  hay,  roots,  straw,  and  meal. 

"(2)  The  cost  of  feed  consumed  per  100  Ihs.  of  increase  in  live  weight  was  27.6  per 
cent  greater  on  hay^,  roots,  straw,  and  meal  than  it  was  on  corn  silage,  straw,  and 
meal. 

"(3)  The  cost  of  feed  consumed  per  100  lbs.  of  increase  in  weight  was  lowest  in 
the  case  of  a  calf  steer  of  '  French  Canadian' or 'Quebec  Jersey '  breed  fed  upon 
corn  silage,  straw,  and  meal.'' 

Two  grade  Shortliorn  heifers  were  fed  a  ration  of  bay,  roots,  and 
straw,  and  1  grade  Sliortliorn,  and  1  Holstein  heifer  a  ration  of  corn 
silage,  and  straw  for  24  weeks,  with  4  or  5  lbs.  of  the  grain  mixture 
(barley,  peas,  and  frosted  wheat)  per  day.  The  following  is  the  result 
secured : 

"  (1)  During  the  feeding  i)eriod  of  24  weeks  the  animals  which  were  fed  upon  corn 
silage,  straw,  and  meal  gained  in  weight  on  the  average  6',i  lbs.  per  head  more  and 
cost  4.72  cts.  per  head  less  per  day  for  feed  consumed  than  the  animals  which  were  fed 
upon  hay,  roots,  straw,  and  meal. 

"(2)  The  cost  for  feed  consumed  i)er  100  lbs.  of  increa.se  in  live  weight  was  94.82 
per  cent  greater  on  hay,  roots,  straw,  and  meal  than  it  was  on  corn  silage,  straw, 
and  meal." 

Summarizing  all  the  results  obtained  in  the  experiments  m  this  line 
the  conclusions  are  that: 

"  (1)  During  the  feeding  period  of  24  weeks  the  animals  Avhicli  were  led  upon 
corn  silage,  straw,  and  meal  gained  in  weight  on  tlie  average  51  lbs.  per  head-more 
and  cost  4.61  cts.  per  head  less  per  day  for  feed  consumed  than  the  animals  which 
were  fed  upon  hay,  roots,  straw,  and  meal. 

"  (2)  The  cost  for  feed  consumed  per  100  lbs,  of  increase  m  live  weight  was  92.08 
per  cent  greater  on  hay,  roots,  straw,  and  meal  than  it  was  on  corn  silage,  straw, 
and  meal. 

"(3)  The  cost  of  feed  consumed  per  100  lbs.  of  increase  in  weight  was  lowest  in 
the  case  of  a  grade  Shorthorn  heifer  (viz,  $5,44  per  100  lbs,  of  increase  in  weight) 
fed  upon  corn  silage,  straw,  and  meal." 

Corn  silage  and  straw  for  making  beef,  0.  A.  Zavitz  {Ontario 
Agl.  Col.  and  Expil.  Farm  Rpt.  ISfJo,  pp.  118-121). — Six  Shorthorn  grade 
steers,  5  two-year-olds,  and  1  yearling,  were  fed  during  '6  periods  of  00 
days  each,  December  1  to  May  30,  a  mixture  of  equal  parts  by  weight 
of  oats,  barley,  and  peas,  all  ground,  corn  silage,  and  oat  straw  or  hay. 
The  amounts  of  coarse  fodder  were  very  nearly  the  same  in  all  the 
periods.  The  auKmnt  of  grain  per  head  was  daily  increased  from  3.2  lbs, 
in  the  first  period  to  8.5  lbs.  in  the  last  period.  The  grain  and  coarse 
fodder  were  intimately  mixed  before  feeding. 

The  average  gain  in  weight  per  head  was  124.33  lbs.  in  the  first 
period,  105.33  lbs.  in  the  second  period,  and  93.00  lbs.  in  the  third 
period,  the  average  gain  per  day  for  the  same  time  being  207,  176,  and 
150  lbs.,  respectively.  Estimating  the  oats  at  24.5  cts.,  barley  at  38 
cts.,  and  peas  at  57  cts.  per  bushel,  cut  straw  at  $2,  cut  hay  at  $0.50, 
and  corn  silage  at  11.75  per  ton,  the  average  cost  of  the  daily  ration 
was  0.41  cts.  for  the  first  period,  0.35  cts.  for  the  second  period,  and 
12.31  cts.  for  the  third  period.     The  average  cost  of  food  per  pound  of 
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gain  was  3.09  cts.  in  the  first  period,  5,31  cts.  in  the  second  period,  and 
7.89  cts.  in  the  third  period.  The  steers  were  bought  at  3.25  cts.  per 
pound  and  sokl  at  5.25  cts.  per  pound  live  weight.  Estimating  tlie  vahie 
of  the  manure  at  $1.50  per  tou,  and  making  allowance  for  the  cost  of 
attendance,  a  profit  of  $142.55  is  figured  out. 

Corn  meal,  and  grass  with  stock  steers,  D.  A.  Kent  (  Iowa  Sta. 
Bui.  25,  pp.  41-13). — Fourteen  steers,  G  2-year-olds  and  8  yearlings  (12 
Holsteins  and  2  Jerseys),  were  divided  into  2  equal  lots,  pastured  in  simi- 
lar pastures  from  May  22  to  September  9  (111  days).  Lot  1  received  15 
lbs.  of  corn  meal  per  day  and  per  head,  and  lot  2  received  no  grain. 
The  pasture  was  in  good  condition,  and  consisted  chiefly  of  clover, 
with  a  good  sprinkling  of  timothy  and  blue  grass.  Each  lot  was 
allowed  7  acres  of  pasturage.  The  weights  of  the  individuals  at  dif- 
ferent dates  during  the  season  are  tabulated. 

"  During  the  entire  i)eriod  of  111  days  the  meal-fed  steers  cousurued  11,655  lbs.  of 
meal,  and  made  a  nee  gain  over  the  grassers  of  only  273  lbs.  Rating  the  meal  at  75  cts. 
per  cwt.,  the  273  lbs.  of  net  gain  cost  32  cts.  per  pound.  Themeal  was  a  total  waste  in 
the  first  period  of  34  days,  while  in  the  other  periods  the  net  gain  was  so  small  as  to  be 
unprofitable.  .  .   . 

"The  hair  of  the  meal- fed  steers  seemed  to  have  a  better  luster  than  the  grassers. 
After  the  grass  experiment  close  d  both  lots  of  steers  were  fed  on  full  feed  until  the 
29th day  of  the  following  April,  a  period  of  238  days.  During  this  period  the  lot 
that  had  been  fed  meal  during  the  pasture  period  showed  a  gain  of  113  lbs.  over  the 
grassers." 

■  Feeding  steers  -with  frozen  -wheat  and  barley,  S.  A.  Bedford 
[Canada  Exptl.  Farms  Rpt.  ISOo,  pp.  255.,  256). — This  is  similar  to  an 
experiment  reported  the  previous  year  (E.  S,  It.,  5,  p.  631).  Xme  grade 
Shorthorn  steers  about  2i  years  old  were  divided  into  3  even  lots 
and  fed  for  5  mouths  all  they  would  eat  of  the  following  rations: 

Lot  1,  20  lbs.  cut  wheat  straw  and  1.5  lbs.  cracked  frozen  wheat. 

Lot  2,  15  lbs.  cut  wheat  straw,  9  lbs.  cracked  frozen  wheat,  and  20  lbs.  sliced 
turnips. 

Lot  3,  10  lbs.  cut  wheat  straw,  10  lbs.  cracked  barley,  and  20  lbs.  sliced 
turnips. 

The  feed  in  the  above  proportions  was  mixed  and  moistened  before 
feeding. 

The  steers  were  bought  at  2i  cts.  per  lb.  and  sold  at  3.^  cts.  The 
average  daily  gain  per  steer  was  1  lb.  4  oz.  for  lot  1,  1  lb.  3  oz.  for  lot 
2,  and  1  lb.  13  oz.  for  lot  3. 

"Last  year's  return  from  the  frozen  wheat  fed  to  group  1  was  equal  to  56  cts.  per 
bushel,  this  year  it  equals  60  cts. 

"Deducting  the  value  of  turnips,  the- frozen  wheat  fed  to  groui^  2  realized  last 
year  61  cts.  per  bushel,  this  year  68  cts. 

"The  wheat  fed  was  the  same  both  years,  but  the  steers  were  much  quieter  last 
winter  and  for  that  reason  better  feeders. 

"No.  3  frozen  wheat  sold  at  an  average  of  30  cts.  per  bushel  in  the  winter  of 
1891-'92  and  about  25  cts.  last  winter. 

"After  deducting  the  value  of  turniiJS  [at  5  cts.  per  bushel],  the  barley  fed  to 
group  3  realized  42  cents  per  bushel," 
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Test  of  feeding  dry  cows,  A.  MacKay  {Canada  Exptl.  Farms  Rpt. 
1893,  pp.  301),  307). — A  comparison  made  on  4  <;iade  cows  of  oats  and 
barley  fodder  made  into  bay  and  the  same  made  into  silage  "seems  to 
show  that  cattle  gain  more  on  [oat  and  barley]  silage  and  meal  than  on 
[oat  and  barley]  hay,  meal,  and  roots;  and  that  the  cost  of  silage  and 
meal  is  less  than  of  hay,  meal,  and  roots." 

Calf  feeding,  C.  F.  Curtis  {loica  iSta.  Bui.  35,  pp.  17-25). 

Synopsis. — A  coiuiiarison  on  6  calves  of  feeding  linseed  meal,  oatmeal,  and  a  mixture 
of  corn  meal  aud  ground  flaxseed  with  separator  skim  milk.  The  gain  on  the 
linseed  meal  was  slightly  less  than  on  the  other  two  feeds,  and  the  cost  more. 

This  is  a  repetition  of  an  experiment  reported  in  Bulletin  19  of  the 
station  (E.  S.  R.,  4,  p.  739).  Six  high-grade  Shorthorn  calves  from  1  to 
2  weeks  old  were  divided  into  3  lots  and  fed  the  following  rations  from 
September  I'G  to  December  24 — 90  days : 

Lot  1,  skim  milk  aud  new-process  linseed  meal. 

Lot  2,  skim  milk  and  oatmeal. 

Lot  3,  skim  milk  and  1  part  ground  flaxseed  to  9  of  coru  meal. 

At  the  beginning  of  the  experiment  each  calf  received  15  lbs.  of 
milk  and  ^  lb.  of  grain  per  day,  which  was  increased  gradually  untd 
at  the  close  18  lbs.  of  milk  and  1^  lbs.  of  grain  per  day  were  given. 
The  skim  milk  was  from  a  separator  and  contained  only  a  trace  of  fat. 
It  was  fed  warm.  Hay  was  given  to  all  the  calves  alike.  The  oatmeal 
was  ground  fine  and  separated  from  the  hulls.  Approximately  like 
amounts  of  food  were  eaten  by  each  lot.  The  main  results  are  tabu- 
lated below : 

Smnmanj  of  resiilis  of  calf  feedhiff. 


Lot  1  (linseed  meal) 

Lot  2  (oatmeal) 

Lot  3  (corn  meal  and  flaxseed  meal) . 


Gain  in  live  weight. 


CalfNo.].OalfNo.2.     Total 


Pounds. 
144 
153§ 
1485 


Pounds. 
1311 
1471 
132i 


Pounds. 
275J 
301 
281 


Nutritive 

ratio  of 

food. 


1-2.7 
1.3 
1:3    1 


Cost  of 

foot!  pel  lb. 

of  gam. 


Cents. 
2.1 
1.9 
1.9 


The  cost  of  the  food  is  based  on  linseed  meal  and  oatmeal  at  1^  cts., 
cornmeal  at  h  ct.,  ground  flaxseed  at  1  ct.  per  pound,  separator  skim 
milk  at  1.5  cts.  per  cwt.,  aud  hay  at  85  per  ton.  On  an  average  the 
calves  made  a  pound  of  gain  for  evevj  1.97  lbs.  of  dry  matter  eaten. 
When  the  calves  were  S  months  old  they  averaged  a  pound  of  gain  for 
4.6  lbs.  of  dry  matter. 

"The  conclusion  seems  warranted  that  a  nitrogenous  feed,  such  as  oil  meal,  is 
neither  necessary  nor  most  profitable  to  supplemeut  a  separator-milk  ration  lor 
young  calves.  All  of  these  rations,  even  when  corn  and  flaxseed  were  used,  were 
narrower  than  whole  milk,  audit  is  evident  that  the  element  lacking  in  separator 
milk  is  not  albiiminoids,  hut  fat  or  its  equivalent — carbohydrates — in  some  form  pala- 
table and  digestible  to  calves." 

Investigations    of    breeds   of    dairy    cows,    R.   Gripenberg 

{Mustiala  A(jl.  College  Rpt.  1892,  pp.  30-49).— Milk  from  Hohtein,  Ayr- 
shire, Angler,  and  native  cows  during  1889-'91.— The  quantity  of  milk 
10104— No.  5 8 
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produced  by  the  cows  in  the  Mustiahi  College  herd  has  been  ascer- 
tained since  1885,  and  also  the  food  eaten  by  the  cattle.  The  cream 
content  of  each  cow's  milk  was  determined  daring  1889-'91,  inclusive, 
once  a  week  by  means  of  Fjord's  control  centrifuge.  The  average  per- 
centages of  cream  '  for  the  various  breeds  for  the  3  years  are  given  in 
the  following  table.  The  author  compares  the  relative  economy  of  the 
different  breeds  on  the  basis  of  units  of  concentrated  feed  consumed 
(3  lbs.  of  hay  considered  equal  to  1  lb.  of  concentrated  feed).  The 
average  data  for  the  various  breeds  during  1885-81)  is  as  follows: 

Cream  in  7nilk  of  different  breeds. 


Breed. 


Holsteiu 
Ayr.sliire 
Angler . . 
Native . . 


Cream  content. 

Average  1889-'91 

Yield  of 

milk  per 

Fat 

year. 

1889. 

1890. 

1891. 

Cream. 

equiva- 
lent, a 

Pounds. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct.  1 

7,  9  19 

5.06 

4.87 

4.79 

4.91 

2.9  1 

5,  8S1 

6.34 

5.83 

5.  91 

6.03 

3.6  ! 

cm 

5.32 

5.17 

5.05 

5.18 

3.1 

4,375 

6.21 

5.64 

5.60 

5.81 

3.4  ' 

1 

Concen- 
trated 
feed  per 
100  lbs 
of  milk. 


Units 
About  32 
A  bout  37 
About  35 
About  45 


a  Approximate. 

The  food  consumed  during  tlie  3  years  mentioned,  as  well  as  the  milk 
produced  by  the  various  breeds,  is  given  in  the  following  summary: 

Summary  of  food  consumed  per  year  per  head  and  products  obtained  1889-91, 


Breed. 


Holatein . 
Ayrshire 
Angler . . 
Native  . . 


Average 
number 

of  C0W8. 


Approxi- 
mate 
quanti- 
ties of  hay 
eaten. 


Pounds. 
3,530 
3,248 
3,178 
2,826 


Concen- 
trated 
feeds. 


Pounds. 
1,305 
1,021 
1,  023 


Milk  pro- 
duced per 
year 


Pounds. 
6,513 
5, 125 
5,035 
4,093 


.Concen-    ]    Concen- 
trated feeds  trated  feed.s 
per  100  lbs.'  per  pound 
of  milk.  of  fat 


Units. 
7.7 
6.8 
8.1 
8.4 


The/at  content  of  mi Uc  from  Holstein  coirs. — The  determinations  were 
made  weekly  during  1889-'91,  by  means  of  a  lactocrite,  and  an  account 
kejit  of  the  quantity  of  milk  produced  and  the  food  consumed.  The 
average  percentage  of  fat  in  the  milk  of  all  the  Holstein  cows  during 
1889-'91,  arranged  by  months,  was  as  follows:  January,  3.09;  February, 
2.94;  March,  2.79;  April,  2.89;  May,  2.98;  June,  3.19;  July,  3.53; 
August,  3.G5;  September,  3.15;  October,  3.23;  November,  3.10;  and 
December,  3.01.  The  average  fat  content  of  the  milk  from  the  indi- 
vidual cows  during  these  years  varied  from  2.69  to  3.79  per  cent;  the 
annual  milk  production  varied  from  4,210  to  7,977  lbs.;  the  production 
of  fat  from  127.9  to  251  lbs.;  and  the  number  of  units  of  concentrated 
feed  from  887  to  1,302. 


'One  pel*  cent  of  cream,  as  found  by  Fjord's  test,  corresiiouds  very  nearly  to  0.6 
per  cent  fat. 
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Arrauging  tlie  results  of  tlie  fat  deteiiiiinatioiis  made  in  the  milk 
from  the  iadividual  cows  according  to  the  time  of  calving-,  whether  in 
the  fall  or  spring,  and  in  both  cases  lor  eacli  sm-cessive  month  of  the 
lactation  period,  the  results  show  that  the  lowest  fat  content  of  tlie 
milk,  as  a  rule,  both  for  fall  and  for  spring  calving  cows,  came  during 
the  second  or  the  third  month  of  the  period  of  lactation.  There  is  a 
gradual  increase  toward  tlie  end  of  the  period  in  both  cases,  as  will  be 
seen  from  the  average  results  given  below : 

Average  per  cent  of  fat  in  cows'  milk  in  different  months  of  lactation. 


Number  of  cows  incJiuled. 


Cows  calving  in  spring: 

8 

5 

3 

Cows  calving  in  fall : 

8 

9 


Montli  of  lactation  period. 


3.0 
2.7 
2.9 

3.4 
3.1 


2.8 
2.4 
2.5 

3.1 

2.5 


2.8 
2.5 

2.7 

2.8 
2.7 


2.9 
3.3 
2.7 

2.8 
2.7 


3.4 
3.5 
3.0 

2.7 
2.9 


• 
.a 

a 

r^ 

f> 

be 

a 

•M 

W 

^ 

3.6 

3.7 

3.6     3.9 

2.9 

2.9 

2.  9     3.  3 

3.1 

3.0 

3.  0  1  3. 2 

2.8 

2.9 

3.  3  !  3.  5 

3.0 

3.2 

3.7  1  3.6 

rd 

JH 

S 

H 

W 

3.8 

4.2 

3.4 

3.9 

3.9 

5.0 

3.7 

3.5 

3.9 

3.8 

Comparative  determinations  of  the  fat  content  of  samples  of  milk  by 
the  lactocrite  and  the  gravimetric  or  Soxhlet's  aerometric  methods  made 
incidentally  gave  on  an  average  of  26  analyses:  Lactocrite,  3.02  per 
cent;  results  divided  by  1.03,  as  directed,  2.94  jier  cent;  gravimetric 
or  Soxhlet's  methods,  2,94  ])er  cent. — F.  w.  woll. 

On  the  importance  of  fat  determinations  as  an  accessory  in 
the  improvement  of  dairy  cattle,  A.  La  Coue  {Tid.skr.f.  Landolon., 
13  {1894),  pp.  303-336). — The  paper  discusses  the  various  means  at  our 
disposal  for  developing  the  productive  capacity  of  milch  cows,  and 
especially  the  ({uestion  of  the  hereditary  transmission  of  good  milking 
qualities  from  one  generation  to  another,  both  yield  and  composition 
being  considered. 

The  cause  of  the  enormous  increase  in  the  i^roduction  of  butter  in 
Denmark  during  late  years,  according  to  the  author,  lies  in  the  improved 
system  of  feeding  and  the  better  treatment  of  the  cows  on  the  small 
dairy  farms.  The  best  herds  at  the  large  Danish  estates  yield  on  an 
average  5,500  to  0,000  lbs.  of  milk  ])er  head  annually,  and  only  excep- 
tionally reach  the  latter  figure,  while  the  average  yields  at  the  best 
smaller  farms  are  from  1,650  to  2,200  lbs.  higher.  The  conditions  of  the 
smaller  dairy  farms  are  more  favorable  for  the  improvement  of  the 
herd  than  those  of  the  larger  ones. 

As  a  first  attempt  of  a  study  in  this  line  the  author  investigated  the 
yield  and  quality  of  the  milk  of  101  cows  at  the  estate  of  Niisgaard  for 
5  consecutive  years,  beginning  in  the  fall  of  1888.  The  milk  from  each 
cow  was  weighed  and  sampled  once  a  week,  separate  samples  being 
taken  of  the  evening  and  the  morning  milkings,  and  tbe  percentage  of 
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creaiu  deterinincd  by  Fjord's  control  centrifuge.  In  this  way  70  to  00 
examinations  of  tlieniilk  of  eacli  cow  were  made  annually,  and  from  these 
figures  the  yearly  averages  were  calculated.  During  the  last  2  years 
the  determinations  were  excluded  which  were  in;tdc  directly  after  calving 
or  toward  the  end  of  the  lactation  i)erio(l,  when  the  yield  fell  below  8.8 
lbs.  a  day.  The  averages  for  the  whole  herd  from  1888- '!lo,  inclusive, 
were  5.3,  5.5,  5.5,  4.8,  and  4.9  per  cent  of  cream, ^  respectively.  The 
author  states  that  there  is  no  reason  to  believe  that  the  milk  had  become 
thinner  during  the  last  2  years,  but  the  decrease  must  be  due  to  the 
difierence  in  the  method  of  procedure. 

The  average  per  cent  of  cream  in  the  milk  of  individual  cows  during 
the  different  years  varies  less  than  might  be  expected.  For  75  per 
cent  of  the  cows  the  variations  are  within  0.5  per  cent  of  cream  (about 
0.3  per  cent  fat),  the  extreme  variation  of  1.2  per  cent  (0.7  per  cent 
fat)  occurring  with  only  3  cows. 

The  influence  of  the  age  of  cows  upon  the  quality  of  milk  is  indicated 
by  the  results  summarized  in  the  following  table,  which  is  based  on 
the  averages  of  5  years'  observation : 

EeJation  of  age  of  cows  1o  conqiosition  of  milk. 


Age  of 

C0W8. 


Tears. 
2 
3 
4 
5 
6 
7 


Number 
of  cows. 


Cream 

above  or 

below  herd 

average. 


Per 


cent. 
-fO.l 
+0.1 
+0.1 
0.0 
0.0 
—0.1 
—0.1 
—0.1 


Age  of 

Number 

cows. 

of  cows. 

Tears. 

10 

20 

11 

13 

12 

10 

13 

8 

14 

6 

15 

1 

16 

1 

17 

1 

18 

1 

Cream  be 
low  herd 
average. 


Per  cent. 
0.2 
0.1 
0.3 
0.3 
0.6 
0.6 
0.9 
0.5 
0.4 


The  average  effect  of  the  quantity  of  milk  given  on  the  quality  is 

shown  below : 

Relation  of  yield  of  milk  to  composition. 


Annual  yield  of 
milk. 

Number 
of  cows. 

Cream  above 

or  below 
herd  average. 

Pounds,  a 

Per  cent. 

13,  000  to  14,  000 

2 

-0.4 

10,  000  to  11,000 

1 

+  0.6 

9,  000  to  10,000 

11 

—0.1 

8,  OOD  to    9,  000 

26 

-0.1 

7,  000  to    8,  001) 

44 

—0.1 

0,  000  to    7,  001) 

80 

—0.2 

5,  000  to    6,  000 

93 

0.0 

4,  000  to    a,  000 

97 

+  0.2 

Under  4,  000 

67                 +0.1 

aDamsh  potiud  (1.1  lb.  avoirdupois). 


The  results  seem  to  warrant  the  conclusion  that  younger  animals 
give  somewhat  richer  milk  than  older  ones,  and  that  cows  at  the  age  of 


'One  per  cent  of  cream  as  found  by  the  control  centrifuge  corresponds  to  0.59  to 
0.64  per  cent,  or  about  0.6  per  cent  of  butter  lut. 
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5  to  G  years  yield  milk  ot"  average  quality.  The  author,  however,  does 
not  believe  that  results  found  with  individual  cows  bear  out  this  con- 
clusion, and  states  that  investigations  of  the  records  at  the  cooperative 
creamery  at  Kildebriinde  (Denmark)  also  fail  to  show  any  relation 
between  tlie  yield  of  milk  and  its  quality  in  case  of  single  cows  or 
whole  herds. 

The  value  of  the  successive  generations  for  dairy  puri)0ses  was  care- 
fully studied  from  the  data  obtained,  and  the  main  results  are  embodied 
in  several  tables  in  the  original  paper.  The  hereditary  tendencies  as 
regards  the  fat  content  of  tlie  milk,  in  the  author's  opinion,  seem  less 
pronounced  than  those  relating  to  a  large  flow  of  milk.  It  is  instruc- 
tive to  note  that  the  cows  which  transmitted  tlie  milking  qualities  with 
the  greatest  certainty  were  also  ahead  as  regards  the  transmission  of 
richness  of  milk. 

The  requisites,  according  to  the  author,  for  the  improvement  of  herds 
of  milch  cows  are  excellence  as  regards  (1)  yield  of  milk,  (2)  quality  of 
milk,  (3)  external  appearance,  (4)  j)edigree.  He  proposes  to  give  each 
of  these  groups  4  points,  and  to  express  the  value  of  a  cow  for  breeding 
purposes  by  summarizing  the  scorings  on  these  several  points.  The 
total  score  is  to  be  copied  in  the  record  book,  so  as  to  indicate  at  a 
glance  the  position  of  the  cow  in  the  herd.  Only  bulls  whose  dams 
produced  rich  milk  are  to  be  used  for  the  renewal  of  the  herd. — F.  w. 

WOLT.. 

Breed  tests  of  dairy  cows,  G.  Grotenfelt  {Mustmla  Agl.  College 
Rpt.  1892,  pp.  30-i8). — The  dairy  herd  of  the  agricultural  college  at 
Mustiala  (Finland)  includes  the  following  breeds  and  crosses:  Ayr- 
shire, Holstein,  Ayrshire- Ilolsteiu,  Angler,  Ayrshire- Angler,  Ayrshire- 
Allgauer-Finnish,  Ayrshire-Finnish,  and  natives.  The  average  annual 
yield  of  milk  of  each  breed,  the  average  live  weight,  and  the  milk 
produced  per  1,000  lbs.  live  weight  are  shown  in  the  following  table: 


Milk  yield  of  breeds  darincj  189i 


Breed. 


Ayrshire 

Holsteiu 

Angler 

Ayrsliire-Fimiish 

Ayr.sliire-Allgauer-Finnish. 

Ayi'shire-Holstein 

Ayrshire- Angler 

Natives 


Total 


Num- 
her  of 
cows. 


Average 
milk  yield 
per  head. 


Pounds. 
5,598 
7,386 
4,857 
5, 598 
5,  l»i5 
6,876 
5,  534 
4,445 


5,759 


Average 
live  weight. 


Milk  pro- 
duced iier 
1,000  lbs. 
live  weight. 


Pounds. 

996.4 

1,  203.  2 

970.0 

921.6 

978.8 

1,119.6 

1,042.6 

(840.  2) 


'  1,  047 


Pounds. 
5,616 
6,095 
5,006 
6,  073 
5,276 
6.145 
5,  308 
(5, 290) 


,501 


'  Natives  not  iucluded. 

The  cows  were  divided  into  5  classes  as  regards  the  amounts  of  con- 
centrated feeds  given.  Class  1  received  «>.<)  to  8.4  lbs. ;  class  2  about  5.5 
lbs.;  class  3  about  4.4  lbs.;  class  4  about  2.2  lbs.,  and  class  5  (dry  cows) 
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1.1  lbs.  All  cows  received  per  head  ijer  day  from  17.6  to  6.6  lbs.  of 
hay  and  straw  from  spring  cereals  ad  libitum. — f.  av.  woll. 

A  study  of  rations  fed  to  milch  cows  on  sixteen  dairy  farms 
in  Connecticut,  < '.  I>.  Woods  and  O.  tS.  I*iii:lps  {(Utnncctk'ut  ^Starrs 
Sta.  Rpt.  lS93j  pp.  09-11:7). — The  observations  here  rei)orted  were 
made  during  tlie  winter  of  ISOU-G.'i.  The  herds  to  be  tested  were 
selected  after  a  personal  inspection  or  considerable  correspondence. 
A  station  assistant  remained  at  each  farm  during  tiie  test,  weighing 
the  feed  eaten  and  the  milk  produced  by  eadi  cow,  taking  samples  of 
the  feeding  stuffs  for  analysis,  testing  the  composite  samjdes  of  the 
milk  of  each  cow,  and  making  a  record  of  the  breed,  weight,  and  stage 
of  the  milking  i>eriod.  Any  uneaten  food  was  weighed  back  and 
allowance  made.  With  two  exceptions  the  tests  lasted  5  days  each. 
The  feeding  stutts  were  all  analyzed  at  the  station.  The  16  herds 
tested  contained  LT)!  milking  cows,  the  smallest  containing  10  and  the 
largest  20  cows.  Three  fourths  of  this  number  were  either  pure  or 
grade  Jerseys  or  Guernseys.  The  majority  of  the  cows  were  between 
3  and  6  months  advanced  in  the  milking  period. 

Detailed  and  summarized  statements  are  given  for  each  herd  of  the 
age,  weight,  and  milk  yield  of  each  cow;  the  percentage  of  fat  and  the 
total  amount  of  fat  in  the  milk  for  5  days;  the  amount  of  food  given 
and  total  and  digestible  nutrients  in  the  daily  rations  of  coarse  fodder 
and  grain.     The  average  of  the  16  rations  was  as  follows: 


Average  composition  of  -the  rations  for  dairy  cows. 


Digestible 
protein. 

Digestible 
fat. 

"^S^'     ^"^1^-j  Fuel  value, 
clrates.            ^'^""-      | 

Pounds. 

1.68 

Pounds. 

n  S8 

Pounds. 
4.47 
9.62 

Calories. 
13  TOO 

0.  90  1               6.  36 

■'1  100 

Total 

2.48 

0.94 

14.09 

1:6.5 

34  800 

In  the  16  rations  the  digestible  protein  ranges  from  1.35  to  3.16 
lbs.,  the  nutritive  ratio  from  1 : 1.5  to  1  :  11,3,  and  the  fuel  value 
from  28,750  to  42,600  calories.  The  authors  believe  that  the  cows  of 
the  herds  examined  and  the  method  of  feeding  were  both  rather  better 
than  the  average  for  the  State. 

In  another  summary  the  yields  of  butter  fat  during  the  5  days  are 
classified  in  accordance  with  the  nutritive  ratios  of  the  rations  and  the 
amounts  of  digestible  protein  which  they  contain.  In  this  all  cows 
under  2  years  old  and  all  which  had  been  giving  milk  more  than  8 
months  were  omitted,  as  also,  in  one  or  two  instances,  animals  giving 
unusually  small  yields.     The  summary  follows: 
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Siimmnry  of  rations  fed  and  yields  of  butler  fat  obtained  from  16  herds  examined. 


Summary  of  rations  fed. 

Averag 

6  3'ields 
cow  in  5 

r)f  butter  fat  per 
days. 

Herd  No.— 

Total 
organic 
matter. 

Digest- 
ible 
protein.' 

Nutri- 
tive 
ratio.2 

Fuel  val- 
ue of  di- 
gestible 
nutrients. 

Nutritive  ratio. 

Digestible 
protein. 

Greater 
than 
1:6. 

Less 
than 
1:6. 

More   '    Less 

than  2.3  than  2.2 

lbs.         Ibs; 

1  

Lbs. 
25.4 
27.2 
26.9 
31.2 
29.6 
26.6 
32.0 
33.7 
22.8 
24.4 
26.4 
23.4 
20.5 
26.2 
23.8 
22.8 

Lbs. 
2.50 
2.80 
3.00 
2.60 
3.15 
2.  05 
2.45 
3.15 
2.15 
2.30 
2.75 
3.01) 
2.20 
2.65 
1.35 
1.45 

1: 
6.0 
6.0 
5.  5 
7.0 
5.5 
8.0 
8.5 
6.0 
6.5 
6.5 
5.5 
4.5 
6.0 
6.0 

11.5 
9.5 

Calories. 
33, 450 
37. 000 
37, 950 
39,  800 
39,  400 
34,  500 
42,  600 
41,350 

29,  950 
32, 100 
34,  450 

30,  750 

28,  750 
33,  750 
30,  900 

29,  600 

Lbs. 

"3.5 

3.7 
4.6 

""3.8' 
25.0 

""3.3' 
3.8 

Lbs. 
4.6 
4.2 
5.3 

"    ii' 

Lbs. 
4.6 
4  2 

Lbs. 

2 

3       

5  3 

4 

3.5 
4.1 

5     

6 

3  7 

7 

4^3' 

4.6 
4.3 

8 

9 

3  8 

10 

4.0 
5.5 
3.6 
4.7 

5.0 
4.0 
5.5 

"'  4.7' 

11 

12 

13 

3  6 

14 

15 

3  3 

16 

3  8 

26.4 

2.50 

0.5 

34, 800 

3.9 

4.5 

4.5 

3  6 

'  As  here  tabulated  the  weights  of  protein  are  given  to  the  nearest  0.05  of  a  pound;  thus,  2.51  lbs. 
is  called  2.50,  etc. 

2  As  here  tabulated  the  nutritive  ratios  are  taken  to  the  nearest  0.5 ;  thus,  6.2  is  called  6 ;  6.4  is  called 
6.5,  etc. 

2 Cows  nearly  all  new  milch.     Nutritive  ratio,  1 :  6.4. 

"The  animals  having  the  narrower  ration  produced  on  the  average  0.6  lb.  more  of 
butter  fat  in  5  days  than  did  those  having  the  wider.  .  .   . 

"The  animals  having  the  larger  amounts  of  jirotein  gave  on  the  average  0.9  lb. 
more  of  butter  fat  in  o  days  than  did  those  having  the  smaller  quantities  of  protein. 

"With  the  exception  of  the  animals  of  herd  10  those  which  are  classified  as 
receiving  more  than  2.3  lbs.  of  digestible  protein  were  all  actually  receiving  about 
2.5  or  more  pounds  of  digestible  protein  per  day.  The  animals  of  herd  10  were  all 
practically  new  milch  .  .  .  [which]  would  seem  to  account,  in  part,  at  least,  for 
the  high  yield  of  butter  fat. 

"The  largest  butter-fat  yields,  with  the  exception  of  that  from  herd  10,  were 
from  herds  12,  3,  14,  and  1.  The  rations  fed  these  herds  contained,  respectively,  2.99, 
3.01,  2.66,  and  2.51  lbs.  of  digestible  jjrotein.  Their  nutritive  ratios  were  as  follows : 
1:4.5,  1:5.7,  1:5.8,  1:6.2.  Their  fuel  values  were  30,750,  37,950,  .33,7.50,  and  33,450 
calories.  Too  much  imporlance  should  not  be  attached  to  these  results,  as  they  may 
have  been  partly  accidental  and  due  to  causes  other  than  feed.  It  is,  nevertheless, 
a  noteworthy  fact  that  in  the  cases  in  which  the  cows  were  in  about  the  same  period 
of  lactation  the  yields  of  butter  fat  decreased  as  the  protein  decreased  and  as  the 
nutritive  ratio  increased.  The  largest  yield  was  from  a  herd  receiving  a  very  nar- 
row ration  (1:4.5)  and  one  which  contained  a  large  amount  (about  3  lbs.)  of  digesti- 
ble protein.  .  .  . 

"The  rations  which  seem  to  have  given  the  best  returns  contained  more  protein 
than  Wolff's  standard  calls  for.  From  the  fact  that  the  best  butter-fat  yields  were 
obtained  .from  a  ration  containing  less  than  31,000  calories  of  potential  energy,  it 
seems  fair  to  assume  that  those  which  contained  upward  of  40,000  were  quite 
excessive. 

"The  evidence  at  jiresent  at  our  command  would  seem  to  indicate  that  the  quan- 
tity of  digestible  protein  called  for  by  the  German  (Wolff's)  standard  is  none  too 
large,  and  that  it  would  be  safe  in  the  general  run  of  cases  to  feed  as  much  or  even 
more  protein  if  we  would  obtain  the  largest  yields  of  butter  fat  from  our  milch 
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cows.  It  would  also  perhaps  be  wiser,  until  we  have  more  light  than  we  have  at 
present  upon  this  matter,  to  muke  our  rations  larger,  so  far  as  their  total  energy  is 
conuerned,  than  those  of  the  German  standard.  The  size  of  the  ration  suggested  by 
the  Wisconsin  Station  [E.  S.  R.,  5,  p.  884^]  as  a  standard  ration  may,  when  it  is  meas- 
ured by  its  fuel  value,  not  be  too  large  for  the  demands  of  our  conditions.  Feeding 
stuffs  rich  in  carbonaceous  foods  (fats  and  carborhydrates)  are  abundant  and  cheap 
with  us,  and  it  is  difficult  to  utilize  the  foods  ordinarily  produced  on  the  farm  with- 
out making  our  rations  larger  in  total  energy  than  the  German  standard  calls  for." 

These  considerations  lead  the  authors  to  suggest  tentatively  the  fol- 
lowing ration  for  cows  per  1,000  lbs.  live  weight:  Organic  matter  25 
lbs.,  digestible  protein  2.5  lbs.,  digestible  fat  0.5  to  0.8  lb.,  digestible 
carbohydrates  13  to  12  lbs.,  fuel  value  31,000  calories,  nutritive  ratio 
1:5.6.  This  contains  the  same  amount  of  i^rotein  as  Wolff's  standard, 
but  rather  more  fat  or  carbohydrates,  furnishing  1,100  calories  more. 

In  conclusion,  the  16  rations  are  discussed  individually  and  changes 
suggested  in  each  case,  usually  cheapening  the  ration.  The  educa- 
tional value  of  such  tests  is  likened  to  that  of  cooperative  field  exper- 
iments with  farmers. 

Feeding  winter  dairy  cows,  J.Wilson  {Iowa  8t<i.  Bid.  25,  pp.  3-16). 

Synopsis. — A  trial  of  feeding  cabl)age,  maugel-wurzels,  turnips,  corn  fodder,  and 
silage  to  20  cows.  The  butter  produced  when  corn  fodder  or  mangel-wurzels 
were  fed  scored  the  highest,  and  that  when  cabbage  was  fed  the  lowest.  The 
latter  did  not  keep  well.  When  turnips  were  fed  the  butter  scored  a  little 
higher,  but  was  colorless. 

Twenty  cows  w^ere  fed  for  97  days  to  test  the  effect,  in  separate  periods, 
of  cabbage,  maugel-wurzels,  turnips,  corn  fodder,  and  silage  on  the  milk 
and  butter.  Of  the  first  three  materials  about  30  lbs.  was  fed  per  cow 
daily,  in  connection  with  a  basal  ration  of  12  lbs.  of  corn  meal,  5  lbs.  of 
bran,  and  20  lbs.  of  hay.'  When  com  fodder  and  silage  were  fed  the 
corn  meal  was  reduced  to  about  3  lbs.  and  the  bran  increased  to  7.5  lbs. 
per  head.  It  is  not  stated  whether  the  hay  was  continued  unchanged, 
and  no  mention  is  made  of  the  amount  of  corn  fodder  or  silage  given 
further  than  that  "the  corn  fodder  and  corn  meal  had  the  equivalent 
of  the  corn  meal  fed  during  the  previous  periods.*'  Ten  of  the  cows 
had  been  giving  milk,  on  an  average,  209  days  at  the  beginning  of  the 
trial,  and  2  were  rej)laced  during  the  trial  by  fresh  cows.  .  The  sejia- 
rate  periods  lasted  from  2  to  3  weeks,  and  the  changes  of  food  were 
gradual.    The  20  cows  gained  2,000  lbs.  in  weight  during  the  trial. 

Composite  samples  were  taken  of  the  milk,  which  were  tested  for  fat. 
The  results  of  these  tests,  the  yield  of  milk,  and  scoring  and  analyses  of 
the  butter  are  tabulated  for  each  period,  together  with  the  analyses  of 
the  cabbage,  mangel-wurzels,  and  turnips.  Some  conclusions  as  to  the 
effect  of  the  different  coarse  fodders  on  the  yield  and  composition  of  the 

'This  basal  ration  would  furnish  per  cow  approximately  31.4  lbs.  of  dry  matter, 
2.12  lbs.  of  digestible  protein,  19.2  lbs.  of  digestible  carbohydrates,  and  0.77  lb.  of 
digestible  fat,  with  42,900  calories  of  heat  and  a  nutritive  ratio  of  1:9.87.  The  ratio 
would  be  little,  if  at  all,  improved  by  the  addition  of  more  coarse  fodder  in  the  form 
of  cabbages,  turnijis,  or  maugel-wurzels. — Ed. 
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milk  are  given  in  the  bulletin.  It  is  difficult,  liowever,  to  see  how  under 
the  conditions  of  this  experiment  the  data  obtained  can  furnish  any 
reliable  indications  on  these  points.  The  scoring  of  the  butter  on  the 
basis  of  45  points  was  as  follows:  Cabbage  period  3S,  mangel-wurzel 
period  -43,  turnip  period  40,  corn  fodder  period  43,  and  silage  period  40. 

"The  creamery  experts  report  tli;it  tlie  butter  Ironi  the,  cabbage  ration  did  not  keep 
well,  but  gradually  became  tainted.  .  ,   . 

"Butter  from  the  turnips  scored  40;  it  was  colorless.  Tlie  cows  were  fed  after 
milkiug  to  avoid  the  effects  of  the  roots  as  inucli  as  that  would  enable  them  to 
do  so.    .   . 

"Tliehigh  ([uality  of  mangel  butter,  scoring  equal  to  that  from  corn  fodder,  with 
the  other  good  qualities  of  the  vegetable,  commends  it  to  the  dairjnnen  of  Iowa." 

The  estimated  cost  of  food  per  pound  of  butter  ranged  from  9.6  cts. 
in  the  corn  fodder  period  to  11  cts.  in  the  mangel-wurzel  period,  but  the 
prices  of  feeding  stuffs  used  in  this  calculation  are  not  given. 

At  the  conclusion  of  the  trial  4  cows  were  fed  rnta-bagas.  The  butter 
produced  scored  40points. 

Effect  of  food  on  the  per  cent  of  fat  in  milk,  11.  H.Dka^  [Ontario 
Agl.  Col.  and  Exptl.  Farm  Rpt.  1893,  pp.  148-150). — A  comparison  of 
pasturage,  with  and  without  grain,  witli  barn  feeding.  Fifteen  milch 
cows,  which  had  been  receiving  a  ration  of  1  bu.  of  roots,  20  lbs.  of 
hay,  4  lbs.  of  bran,  and  4  lbs.  of  ground  wheat  in  the  barn,  were  turned 
out  to  pasture  May  20,  and  divided  into  2  lots.  For  the  first  4  weeks 
lot  1  (8  cows)  received  pasturage,  with  only  1  lb.  of  bran  per  day,  and 
lot  2  (7  cows)  received  a  grain  ration — equal  parts  of  peas,  bran,  and 
wheat,  1  lb.  of  each  at  first,  which  was  increased  to  3  lbs.  During  the 
second  4  weeks  lot  1  received  the  grain  ration  of  lot  2,  and  lot  2  received 
equal  parts  of  bran,  cotton-seed  meal,  and  linseed  cake,  increasing 
from  1  lb.  to  3  lbs.  of  each.  For  2  weeks  following  this  lot  1  had 
pasturage  and  green  peas  and  oats,  and  lot  2  was  continued  on  the 
same  grain  ration.  The  results  of  tests  of  composite  samples  of  the 
milk  of  each  cow  are  tabulated.  The  ijercentage  of  fat  invariably 
increased  when  lot  1  (no  grain)  was  turned  to  pasture,  and  in  the  case 
of  lot  2  increased  with  4  cows  and  decreased  with  3  cows,  which 
brought  down  the  average.     The  average  results  by  lots  are  as  follows : 


Composition  and  yield  of  milk'On  ham  feeding  and  pant iiraije. 


■6 
o 

. 

Average 

fat 

content  oi" 

milk 

Yield  of 

milk  per 

week. 

Yield  of 
fat  per 
weels . 

Lot  1 : 

I'er  cent 
3.51 
3.90 
3.83 
4.00 

3.32 
3.  33 
3.31 

4.07 

Pounds. 
1,308 
1 ,  355 

Pounds. 
45.9 

1 

54.7 

2 

3 

Lot  2: 

1,466 
1,896 

•18.9 

1 
2 

Pasturage  and  bran,  peas,  and  wheat 

Pa8turaa;e  and  bran,  cotton-seed  meal,  and  linseed  cake. 
Do  " 

62.0 
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"During  second  period  hotb  groups  shrunk  in  their  milk  :is  compared  with  the  first 
period      Dry  weather,  conseciuently  poor  pasture,  was  the  cause. 

"  During  the  week  when  both  groups  received  practically  the  same  teed,  group  2 
produced  158  lbs.  more  milk  than  grou])  1.  During  the  first  period  of  the  experi- 
ment, when  group  2  received  meal  in  a<lditiou  to  pasture  and  group  1  had  only 
pasture,  group  2  gave  541  lbs.  inore  milk  than  group  1.  This  38.)  11  is.  is  probably 
the  extra  milk  produced  from  the  meal  fed.  The  extra  meal  fed  these  cows  for  a 
week  would  cost  about  $2.25,  or  the  extra  milk  was- made  at  a  cost  of  about  58  cts. 
per  100  lbs." 

Effect  on  the  per  cent  of  fat  Tvhen  co"ws  are  fed  slop,  H.  H. 
Dean  {Ontario  A<il.  CoJ.  <i)ul  Exptl.  Farm  Rpt.  lsf)S,  pp.  ino^  151).— K 
study  of  the  effect  of  mixing  the  grain  witli  water,  using  O  cows,  o  of 
which  had  been  in  milk  7  mouths  or  more.  Previous  to  the  trial  the 
grain  (not  stated)  was  fed  dry.  The  first  week  (Nov.  12-19)  the  slop 
was  made  of  bran  and  cold  water;  the  second  week  of  bran,  wheat, 
and  cold  water;  and  the  third  week  of  bran,  wheat,  and  scalding  water, 
feeding  while  warm.  During  the  whole  time  about  G  lbs.  of  hay  and 
40  to  50  lbs.  of  silage  per  day  was  fed  in  addition.  The  results  of  com- 
l^osite  tests  of  the  milk  of  each  cow  are  given. 

"If  we  take  the  6  cows  as  a  group,  their  milk  tested  an  average  of  4.29  for  the 
week  previous  to  the  experiment,  4.15  the  first  week  after  receiving  slop,  4,33  the 
second  week,  and  4.46  the  last  or  third  week  during  which  they  were  'slopped.' 

"The  week  previous  to  the  experiment  these  6  cows  gave  829  lbs.  of  milk,  the  first 
week  after  they  shrank  to  755,  the  second  week  they  gave  635,  aud  the  last  week  615 
lbs.  of  milk.  We  would  uaturally  expect  these  cows  to  shrink  in  their  flow  of  milk. 
.  .  .  They  shrank  more,  however,  after  slopping  commenced  than  before.   .  .    . 

"This  experiment  would  indicate  that  'slopping'  is  an  expensive  way  to  feed  cows, 
and  there  need  bo  little  wonder,  when  the  physiology  of  a  cow  is  considered.  By 
feeding  wet  food  it  passes  more  or  less  directly  to  the  third  and  fourth  stomachs 
without  being  remasticated,  as  is  done  when  the  food  is  given  dry.  More  experi- 
ments are  needed  to  settle  the  question." 

Ground  wheat  as  a  food  factor  for  milch  cows,  0.  A.  Zavitz 
{Ontario  Agl.  Col.  and  E.vptl.  Farm  Rpt.  ISO:;,  pp.  123-12r>).—T\nQ  is  a 
comparison  of  wheat  with  an  equal  amount  of  a  grain  mixture  of  2 
parts  of  oats,  1  of  peas,  and  1  of  barley,  all  ground.  Four  grade 
cows  fresh  in  milk  were  divided  into  2  lots  and  fed  for  2  periods  of 
60  days  each — February  23  to  June  22.  Hay,  straw,  and  silage  were  fed 
with  the  grain.  In  the  first  period  lot  1  was  fed  the  mixed  grain  and 
lot  2  the  wheat,  and  in  the  second- period  the  lots  were  reversed. 

No  analyses  are  given  of  the  milk,  but  the  total  yields  are  given  as 
follows : 

I'ounds  of  milk. 

Group    I. — Eirst  60  days  mixed-meal  ration 3,555^ 

Group  II. — Second  60  days  mixed-meal  ration 2,  865J 

Group  II. — Eirst  60  days  ground-wheat  ration  2,  890^ 

Group    I. — Second  60  days  ground-wheat  ration 2,  892 

"This  seems  to  indicate  that  the  mixed-meal  ration  kept  up  the  tlow  of  milk  bet- 
ter than  the  ration  of  ground  wheat." 

The  oats  were  valued  at  24.5  cts.,  peas  at  57  cts.,  barley  at  38  cts., 
aud  wheat  at  60  cts.  per  bushel,  aud  hay  at  $6,  straw  at  $2,  and  silage 
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at  $1.75  per  ton.  At  these  rates  the  average  cost  of  food  per  100  lbs. 
of  milk  was  40  cts.  while  on  mixed  grain  and  57  cts.  while  on  gronnd 
wheat. 

Experiments  in  feeding  wheat  to  milch  cows,  H.  II.Dean  (0«irt- 
rio  Afjl.  Col.  and  E.rptl.  Farm  Kpt.  1893,  pp.  151,  152). — Two  trials  are 
reported  in  feeding  <S  lbs.  of  ground  wheat,  6  lbs.  of  hay,  and  50  lbs.  of 
silage  to  milch  cows.  Witli  ground  wheat  at  $20  a  ton  there  was  a  fair 
profit.  Substituting  1  lbs  of  wheat  bran,  at  |12  per  ton,  for  4  lbs.  of 
the  ground  wheat  "  gave  more  profit  than  wheat  alone." 

"We  would  recommend  dairymen  to  try  a  ration  of  wheat  and  bran  or  wheat  and 
oats  during  the  winter,  and  if  it  is  fed  to  the  right  kind  of  cows  and  tlie  product 
handled  properly  we  feel  confident  that  it  will  pay  better  than  selling  wheat  at 
present  prices.'' 

A  precocious  milker,  H.  H.  Dean  {Ontario  Agl.  Col.  and  Expfl. 
Farm  Epf.  181)3,  p.  138). — The  udder  of  a  heifer  15  months  old  had  so 
developed  that  she  was  milked.  The  quantity  of  milk  was  at  first 
small,  but  increased  slightly. 

*'In  appearance  it  was  very  watery  at  first  but  kept  improving.  The  most  inter- 
esting part  is  the  fat  content  of  this  milk-like  secretion.  The  first  time  she  was 
tested — on  the  7tli  of  July — the  per  cent  of  fat  was  0,4  per  cent.  On  .Inly  8th  she 
tested  1.2  per  cent,  showing  a  marked  increase  in  this  short  time.  July  12  she 
again  tested  1.2  per  cent." 

"At  the  time  when  we  commenced  milking  her  she  had  not  been 
bred,  but  in  a  day  or  so  after  she  was  mated."  l>y  November  10  the 
yield  had  decreased  to  about  a  pint  a  day,  but  the  fat  had  increased 
to  3.8  per  cent.  "  So  far  it  has  not  apparently  affected  her  health 
or  growth.  It  is  too  soon  yet  to  see  the  effect  on  the  milking 
ability." 

It  is  mentioned  that  in  the  case  of  another  cow  the  milk  from  a  quar- 
ter of  the  udder  that  had  been  injured  contained  only  0.5  per  cent  of 
fat,  while  that  from  the  other  three  quarters  contained  3.4  per  cent. 

Feeding  experiments  with  sheep,  C.  D.  Woods  and  G.  S.  Phelps 
{Coimccticut  Starrs  Sta.  Rpt.  1893,  pp.  28-12). — The  object  was  to  com- 
pare the  effect  of  a  wide  and  a  narrow  ration  on  the  production  of  fat 
and  lean  meat.  Twelve  grade  Shropshire  wethers,  averaging  about  72 
lbs.,  wei"e  divided  into  2  lots.  One  was  selected  from  each  lot  and 
slaughtered  and  the  carcass  analyzed.  The  others  were  sheared  and 
fed  from  December  29  to  March  20,  84  days,  as  follows:  Lot  1,  hay, 
turnips,  and  corn  meal,  the  ration  having  an  average  nutritive  ratio  of 
1:8.2;  and  lot  2,  hay,  linseed  meal,  pea  meal,  wheat  bran,  and  corn 
meal,  the  nutritive  ratio  being  1 :  4.1.  The  sheep  were  fed  in  separate 
pens,  and  all  food  left  uneaten  was  weighed  back.  At  the  conclusion 
of  the  experiment  the  sheep  were  all  sheared,  slaughtered,  and  ana- 
lyzed. The  data  for  the  experiment,  including  amounts  and  composi- 
tion of  food  eaten,  individual  gains  in  weight,  analyses  of  carcasses, 
and  weight  of  parts,  are  tabulated.  A  summary  of  the  gains  and  food 
eaten  follows : 
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Averages  of  digestihle  nuirienis  eaten  and  gain  in  live  and  dressed  ueiglits  j}er  animal. 


Digestible  nutrients  in  food  actu- 
ally eaten. 

Increase. 

All  averages  per  animal. 

Total 
organic 
matter. 

Protein. 

Fat. 

Car- 
bohy- 
drates. 

Live 
weight, 
includ- 
ing 
fleece. 

Dres,<ted 
weight. 

Wliole  period  of  84  days: 

Po%mds. 
160.90 
159.  50 

6.99 
G.02 

11.74 
10.23 

Pounds^ 
18.90 
32.70 

0.82 
1.23 

1.38 
2.10 

Ponnds 
7.60 
5.00 

0.33 
0  19 

0.55 
0.32 

Pounds. 
134.  40 
121.80 

5.84 
4.60 

9.81 
7.81 

Pounds. 
23.0 
26.5 

1.0 
1.0 

1.7 
1.7 

Pounds 

^'A  7 

15.  G 

To  produce  again  of  1  lb. live  weight: 

0.  G 

0.0 

To  produce  a  gain  of  1  lb.  dres.sed  weight: 
Wide  ration    

1.0 

1.0 

The  analyses  of  the  flesh  freed  from  boues  are  given  below : 
Percentage  composition  of  flesh  (ediMe  portion)  of  sheep. 


At  beginning  of  experiment 

Sheep  No.  1 

Sheep  No.  2 

Average  1  and  2 

Wide  ration : 

Sheep  No.  3 

Sheep  No.  4 

Sheep  No.  5 

Sheep  No.  6 

Sheep  No.  7 

Average  3-7 

Narrow  ration: 

Sheep  No.  8 

Sheep  No.  9  ' 

Sheep  No.  10 

■  Sheep  No.  11 

Sheep  No.  12 

Average  8, 10-12  (4) . . . 


Calculated  on  water- 
free  basis. 


Pro- 
tein. 


Fat. 


Per  ct.    Per  et. 
44.50  ;     52.90 

38.  27  !     59.  40 


41.39       56.15 


38.20 
.S5.  97 
36.22 
32.15 
32.03 


59.66 
62.06 
61.79 
66.12 
66. 26 


34.  91       63.  18 


34.31 
53.84 
38.63 
38.54 
34.65 


63.89 
43.  .33 
59.29 
59.38 
63.55 


36.54  1     61.52 


Calculated  to  water  content  of 
flesh. 


Ash.     Water. 


Per  ct. 
2.  GO 
2.33 


2.14 
1.97 
1.99 
1.73 
1.71 


1.91 


1.80 
2.83 
2.08 
2.08 
1  80 

1.94 


Per  ct. 
59.95 
56.77 


58.36 


Pro 
tein. 


Per  ct. 
17.83 
16.54 


58.13 

58.07 
58.24 
.'■)7  23 
55.07 


57.35 


56.35 
68.  27 
59.63 
61.18 
58  21 


58.84 


16.00 
15.07 
15.13 
13.75 
14.39 


14.87 


14.96 
17.08 
15.59 
14.96 
14.50 


15.00 


Fat. 


Per  ct. 
21.18 


Ash. 


/•  ct. 
1.04 

1.01 


23.  43 


24.97 
2G  03 
25.81 
28  28 
29.77 


0.  90 
0.  H.i 
0.82 
0.74 
0.77 


26.97 


27.91 
13.76 
23.  94 
23.  05 
26.55 


0.81 


0.78 
0.89 
0  84 
0.81 
0  74 


25.37 


0  79 


'  Omitted  from  averages. 

From  the  above  data  a  calculation  is  made  of  the  total  ainoniits  of 
food  nutrients  iu  the  carcasses  of  the  sheep  killed  at  the  beginning'  and 
close  of  the  experiment. 

"Ill  the  dry  matter  of  flesh  there  was  in  each  group  an  increase  in  the  fat  and  a 
corresponding  decrease  in  protein  and  ash.  These  differences  were  greater  in  the 
wide  ration  group. 

"The  chief  differences  in  composition  between  tlie  different  groups,  when  calcu- 
lated to  fresli  substance  of  flesh,  are  still  due  to  the  fat.  One  of  the  facts  brought 
out  very  early  in  our  study  of  the  compo.sitiou  of  animal  foods  was,  that  water  and 
fat  to  a  very  great  exteut  replace  each  other.  This  is  stiiknigly  shown  in  the  com- 
position of  the  flesh  of  the  animals  of  the  wide  and  narrow  rations.  The  protein  is 
nearly  the  same  in  each,  while  the  flesh  of  the  narrow-ration  animals  contains  1.5 
lbs.  per  100  more  water  and  1.6  lbs.  per  100  less  fat  than  that  of  the  wide-ration 
group. ' 

The  work  is  being  continued. 
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Fattening  lambs  for  the  British  market,  C.  A.  Zavitz  {Ontario 
Agl.  Col.  Olid  Exptl.  Farm  Rpt.  ld!J3,  pp.  126-129).— Fvom  a  lot  of  3G9 
lambs  98  were  chosen  for  fatteiiiuj>-  and  shipping-  to  England.  The  trial 
commenced  the  middle  of  September  and  the  lambs  were  sold  in  Liver- 
pool May  22.  Dnring  the  fall  the  Iambs  were  fed  on  rape,  and  later 
upon  mixed  grain  composed  of  oats,  peas,  wheat,  and  bran  uuground, 
together  with  hay,  sliced  turnips,  and  silage.  The  lambs  were  sheared 
October  11.  The  financial  result,  allowing  for  the  cost  of  attendance, 
the  expense  of  shipment  to  England  and  sale,  the  value  of  the  wool 
and  of  the  manure,  shows  a  total  i)roflt  of  8377.10,  or  33.85  per  head. 

The  college  has  now  shipped  Iambs  to  England  for  3  seasons.  The 
cost  for  shipment  and  sale  per  pound  ot  live  weight  has  been  3.43,  2.73, 
and  2.15  cts.,  respectively,  and  the  price  received  in  England  jier  pound 
of  live  weight,  less  the  cost  of  transx)ortation,  has  been  5.30,  5.91,  and 
5.95  cts.,  respectively 

Experiment  in  feeding  lambs  on  different  rations,  C.  A.  Zavitz 
{Ontario  Agl.  Col.  and  Elxptl.  Farm  Rpt.  ISUS.,  pp.  125^  126). — This  is  a 
comparison  of  corn  silage  and  roots  on  the  one  hand,  and  of  oats  and 
wheat  on  the  other.  Four  lots  of  24  Iambs  each  were  fed  for  this  pur- 
pose from  December  29  to  Aj^ril  28,  120  days.  The  first  2  lots  received 
mixed  grain  and  hay,  to  which  roots  were  added  for  lot  1  and  silage 
for  lot  2.  The  other  2  lots  received  hay  and  roots,  with  whole  oats  for 
lot  3  and  wheat  for  lot  4.  The  largest  gains  were  made  by  lot  4  (wheat) 
and  lot  1  (roots).  The  other  2  lots  made  practically  the  same  gain. 
At  the  prices  cha.rged  the  rations  of  these  2  lots  were  the  most  expen- 
sive, so  that  the  cheapest  gain  was  made  by  lot  2  on  mixed  grain,  hay, 
and  silage. 

Feeding  of  swine,  J.  W,  Egbertson  (Canada  Exptl.  Farms  Rpt. 
18'.)3,  pp.  71-76). — The  results  of  3  tests  of  pigs  of  different  breeds  or 
breeding  are  tabulated.  In  the  first  experiment  the  12  pigs  were  fed 
for  12  weeks  fr'  zen  or  frosted  wheat  ground  and  soaked  in  water  for 
about  18  hours.  No  conclusions  are  given  as  to  the  results  of  the  dif- 
ferent breeds,  but  only  the  results  for  the  food  fed  in  each  trial.  "  On 
the  average  5.20  lbs.  of  frosted  wheat  were  consumed  per  pound  of 
increase  in  live  weight." 

In  the  second  trial  the  21  pigs  were  fed  for  12  weeks  on  a  mixture  of 
equal  jiarts  (by  weight)  of  barley  and  frosted  wheat,  both  ground  and 
soaked  in  cold  water  for  about  30  hours.  After  the  first  week  a  quan- 
tity of  pulped  carrots,  equal  to  about  one  fifth  of  the  grain  consumed, 
was  given.  "  On  the  average  4.45  lbs.  of  barley  and  frosted  wheat, 
both  ground  and  soaked,  and  0.85  lb.  of  pulped  carrots  were  consumed 
per  i)ound  of  increase  in  live  weight." 

In  the  third  experiment  30  i>igs  were  fed  for  12  to  15  weeks  on  a  mix- 
ture of  equal  i)arts  (by  measure)  of  ground  barley,  frosted  wheat,  and 
bran,  all  soaked  in  cold  water  for  8  to  18  hours.  "  On  the  average  3.83 
lbs.  of  the  mixture  of  barley,  rye,  frosted  wheat,  all  soaked,  and  wheat 
bran  were  consumed  per  pound  of  increase  m  live  weight." 
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Feeding  barley  to  s^wine,  y.  A.  Bedford  {Canada  Expil.  Farms 
lipt.  1893,  pp.  2')i,  255). — Two  grade  Bmksliire  pigs  weigliiiig  together 
117  !bs.  were  fed  for  4  inoiitlis  in  Aviiiter  cliopped  barley  mixed  with 
water,  ad  libitum.  They  were  bought  at  5  cts.  per  pound  and  sold  at 
the  same  rate.  "It  took  an  average  of  4  lbs.  11  oz.  of  barley  during 
the  4  months  to  make  1  lb.  of  pork.  The  average  return  per  bushel  of 
barley  fed  was  50  cts.  .  .  .  Farmers  at  that  time  were  selling  the 
same  grade  of  barley  on  the  maket  at  an  average  of  lio  cts.  per  bushel." 

Relative  food  value  of  corn  and  -wheat  for  hogs  {A<jl.  Student, 
1  {1S94),  Xo.  1.  pp.  N,  ,9). — This  experiment  was  made  by  the  department 
of  agriculture  of  the  Ohio  State  University.  Mne  high-grade  Poland- 
China  pigs,  averaging  135  lbs.  each,  were  divided  into  3  lots  after  a 
preliminary  feeding,  and  fed  from  February  3  to  April  23  as  follows: 
Lot  1,  wheat ;  lot  2,  corn ;  lot  3,  a  mixtiue  of  erpial  parts  by  weight  of  corn 
and  oats.  The  grain  was  fed  whole  and  dry.  The  corn  appeared  to  be 
better  digested  than  the  wheat,  judging  from  the  dung,  Nearly  the 
same  amounts  of  grain  were  eaten  by  all  3  lots.  The  gain  made  by  the 
lot  on  corn  was  slightly  below  that  of  the  other  lots. 

"A  Imshel  of  wheat  made  13.7  lbs.  of  pork,  while  a  bushel  of  corn  made  12.3 
lbs.  .  .  .  The  hogs  sold  for  $5.15  per  hundred  weight.  Putting  aside  the  question 
of  labor,  a  bushel  of  wheat  brought  us  70.5  cts.  and  a  bushel  of  corn  63.3  cts.  With 
wheat  at  55  cts.  per  bushel  the  cost  of  food  for  100  lbs.  of  increase  was  $4.01,  while 
with  corn  at  35  cts.  per  bushel  the  cost  of  the  food  for  100  lbs.  of  increase  was  $2.85.'' 

Feeding  frozen  wheat  to  swine,  S.  A.  Bedford  [Canada  E.rptl. 
Farms  lipt.  1893,  p.  251). — Two  grade  Berkshire  pigs  weighing  about  90 
lbs.  each  were  fed  for  4  months  during  very  cold  weather  all  the  chopped, 
badly  frozen  wheat  they  would  eat,  nnxed  with  cold  water  but  not 
soaked.  They  were  bought  at  5  cts.  per  pound  and  sold  at  the  same 
price.  "  It  took  on  an  average  0  lbs.  1  oz.  of  wheat  during  the  4 
months  to  make  1  lb.  of  pork.  The  average  return  i)er  bushel  of 
wheat  consumed  Avas  40  cts." 

Report  of  the  poultry  manager,  A.  G.  Gilbert  {Canada  Exptl. 
Farjns  Rpt.  1893,  pp.  191-212,  Jigs.  8). — The  results  are  given  of  a  study 
on  egg  and  feather  eating;  a  j)lan  for  a  poultry  house;  popular  direc- 
tions for  caring  for  poultry,  feeding,  etc.;  descriptions  of  a  number  of 
different  breeds,  with  the  average  weight  of  the  separate  eggs;  the 
number  of  eggs  laid  by  different  breeds  during  the  winter  months;  the 
gain  in  weight  by  the  chickens  from  these  breeds;  and  remarks  on 
poultry  diseases. 

The  conclusions  arrived  at  in  regard  to  i'gg  and  feather  eating  were 
as  follows: 

"  (1)  It  is  imperative  that  the  layers  be  kept  in  constant  activity. 
"(2)  They  must  have  plenty  of  room  to  scratch  in. 

"(3)  The  pullets  are  better  separated  (when  possible)  from  the  older  fowls. 
"(4)  Plenty  of  green  stuff  should  be  fed  in  the  shape  of  clover  hay,  cabbage, 
mangels,  turnips,  etc. 

"(5)  Green  bones,  cut  up  and  fed  regularly,  arc  the  best  preventives. 
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"  (6)  The  laying  stock  slionkl  have  access  to  barn,  shed,  or  stable  to  scratch  in 
wjienever  circumstances  permit. 

"(7)  The  nest  boxes  must  be  so  arranged  that  they  will  be  dark  and  not  too  easy 
to  get  to. 

"(8)  The  more  limited  the  quarters  the  greater  the  necessity  of  exercise. 

"(9)  The  more  natural  the  conditions  under  which  the  layers  are  kept  during  the 
close  season  the  better  lor  them,  the  more  profitable  the  result. 

"  [In  regard  to  the  production  of  eggs]  the  experience  of  last  and  previous  winters 
confirms  what  has  been  written  in  previous  reports,  viz: 

"(1)  Pullets  should  be  hatched  out  as  early  as  possible. 

"  (2)  The  laying  stock  sliouldbe  young,,  and  birds  of  the  same  age  should  be  in  the 
one  pen. 

"(3)  A  warm  or  comfortable  house  is  more  economical  in  tlie  long  run  than  a  cold  one. 

"(4)  What  will  go  into  eggs  in  the  pullets  will  make  the  hens  of  the  heavy 
breeds  too  fat  to  lay. 

"(5)  The  laying  stock  require  amj)le  room." 

The  breeds  whicli  did  the  best  during  the  cold  season  were  the 
Plymouth  Eocks,  Black  Miuorcas,  Andulusiaus,  Red  Caps,  and  White 
Leghorns. 

"  [For  growing  chicks]  a  splendid  mash  was  found  to  be  shorts,  corn  meal,  bran, 
bone  meal,  and  bread  and  table  scraps  from  the  houses  of  the  farm,  the  wliole  being 
mixed  up  with  boiling  milk  or  water.  Where  milk  is  in  abundant  sujjply  it  will  be 
found  one  of  the  best  foods  for  the  growing  chicks  or  the  laying  hens. 

"The  most  rapid  growth  was  made  by  a  White  Plymouth  Rock  which,  hatched  on 
May  20,  weighed  on  October  21  following  6  lbs.,  representing  a  deveJopment  of  19  oz. 
per  month.  This  gain  may  not  represent  that  made  m  the  first  month  after  hatching, 
but  it  was  subsequently  made  up. 

"The  next  best  growth  was  made  by  a  cross  of  the  Langshan — Black  Minorca 
breeds,  the  Langshan  male  being  used.  This  cockerel  was  hatched  on  May  11 
and  weighed  on  October  21  5  lbs.  15  oz.  The  Barred  Plymouth  Rocks  came  next, 
closely  followed  by  the  Wyandottes,  both  White  and  Silver-Laced.  In  some  cases 
the  weights  were  the  same. 

"The  White  and  Silver-Laced  Wyandottes  made  about  the  same  progress.  Both 
rej)resent  a  development  of  1  lb.  per  mouth,  taking  the  heaviest  weights." 

Egg  fertility  {Agl.  Student,  1  [ISOi),  No.  1,  pp.  0,  7). — On  the  farm  of 
the  Ohio  State  University  40  Leghorn  hens,  which  had  previously  been 
kept  without  males,  were  placed  in  pens  with  3  male  birds  February 
18,  and  the  j)ercentage  of  fertile  eggs  observed  for  9  days  after  mating. 
This  increased  regularly  from  0  on  the  day  of  mating  to  95  per  cent,  on 
the  eighth  day  after  mating.  July  1  the  males  were  removed  from  the 
jiens.  "  The  fertility  of  the  eggs  was  apparently  not  materially  affected 
until  the  twelfth  day  after  removing  the  roosters.  .  .  .  Unfortunately 
the  eggs  were  only  saved  15  days,  and  hence  it  is  not  shown  how  long 
hens  must  be  removed  from  the  male  before  all  the  eggs  become 
infertile." 

Some  chemical  consideratious  [in  regard  to  feeding],  J  H.  Shepard  (South 
Dakofa  Sta.  Bui.  40,  pp.  l')-2-'t). — An  exphiuatioii  of  the  scientific  jjrinciples  of  feed- 
ing, tables  of  composition  and  digestibility  of  feeding  stufis  and  feeding  standards, 
and  directions  for  compounding  rations. 

On  the  nutritive  value  of  Graham  bread,  Bardet  {Pharm  ZUj.,  .39,  p.  5.5.3;  abs. 
in  Chem.  Centbl.,  1S94,  II,  Xo.  iJ,  p.  502). — Regards  it  as  a  suitable  substitute  for 
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meat.  I'loixnly  ])rci)aied  it  contains  40  per  cent  of  gluten,  as  compared  with  25 
per  cent  in  lye  hiead. 

Hygienic  studies  on  flour  and  bread,  V.  Contribution  to  the  pliysical  nature 
of  bread,  K.  B.  Lkhmaxn  (Arch,  i/////.,  :'J1,  Xo.  r>,  pp.  315-J40). 

Hygienic  studies  on  flour  and  bread,  VI.  Concerning  a  bread  made  directly 
from  cereal  grains  without  grinding,  K.  B.  Lehmann  {Jrch.  Eijg.,  21,  No.  3,  pp. 

247-267). 

Hygienic  studies  on  flour  and  bread,  VII,  A.  Wolffin  {Arch.  Hijg.,  21,  No.  3, 
pp.  26S-307).— Treats  of  the  diifereut  kinds  of  fermentation  of  the  dough,  of  Avhich 
he  recognizes  3. 

Resorption  of  fat,  O.  Frank  (Du  Bois  Beymond's  Arch.  Anat.  itnd  Bhysiol.,  1S94, 
No.  3  and  4,  pp.  297-308). 

Feeding  value  of  stock  foods,  T.  F.  Hunt  (Ontario  Agl.  Col.  and  Exptl.  Farm 
Bpi.  1S93,  pp.  271-279).— k  popular  article. 

Grape  leaves  as  food  for  beasts,  A.  Cadoret  {Prog.  Agr.  et  Vit.,  11  (1S94),  No. 

42,  pp.  426,  427). 

The  use  of  molasses  as  a  feed  stuff  {Fiihlings  landw.  Ztg.,  43  {1894),  No.  19,  pp. 
605-G0S).—k  popular  article. 

Hay  from  oat  and  barley  fodder  vs.  native  hay,  A.  MacKay  (Canaf/o  Exptl. 
Farms  Bpt.  1S93,  p.  307). — A  trial  with  2  heifers  "serves  to  show  that  a  mixed  crop 
made  into  hay  gives  as  good  results  ...    as  the  hest  native  hay." 

Poisonous  fodder  plants,  J.  R.  Jackson  {Jour.  Soc.  Chem.  Ind.,  13  {1894),  No.  9, 

p.  897). 

Dairy  stock,  H.  H.  Dean  {Ontario  Agl.  Col.  and  Exptl.  Farm  Bpt.  1893,  p.  135).— 
A  record  for  the  year  of  the  individual  cows  of  the  college  herd,  including  the  range 
and  average  fat  content  of  the  milk,  and  yield  of  butter.  The  butter  yield  ranged 
from  64.9  lbs.  to  376.4  lbs.,  the  latter  being  from  a  cow  milked  252  days  and  giving 
6,569  lbs.  of  milk,  with  a  fat  content  ranging  from  4.22  to  6.4  per  cent. 

On  the  improvement  of  dairy  animals,  G.  Beiim  {Nord.  JUejeri  Tidn.,  9  {1894), 
pp.  354,  355,  366,  367). 

Evolution  of  the  British  breeds  of  cattle,  T.  McK.  Hughes  {Jour.  Boy.  Agr.  Soc. 
England,  ser.  3,  5  {1894),  No.  19,  pp.  561-563). 

Influence  of  Dexter  cattle  on  other  breeds,  W.  J.  Malden  {Jour.  Boy.  Agr.  Soc. 
England,  ser.  3,  5  {1894),  No.  19,  pp.  .531-540,  figs.  6). 

The  Jutland  breed  of  dairy  cattle,  S.  P.  Peter.sen  {Mdlkeritid.,  7  {1894),  pp.  449- 

460). 

Slaughter  experiments  at  the  Berlin  Fat  Stock  Show  in  1894,  C.  Lehmann 

{Deut.  landw.  Presse,  21  {1894),  No.  78,  pp.  743,  744,  figs.  7;  No.  79,  pp.  751,  752). 

Kjellestrom's  cattle  measuring  band  and  its  application  {Tidsh:  Landtmdn, 
15  {1894),  pp.  724-729). 

The  sunflower  as  food  for  cattle,  J.  W.  Robertson  {Canada  Exptl.  Farms  Bpt. 
1893,  pp.  76-84). — Notes  on  the  use  of  the  heads  of  sunflowers  in  silag*.  and  on  the 
cultivation  of  sunflowers. 

A  food  for  increasing  the  yield  of  milk,  T.  Klutentreter  {English  Patent; 
Jour.  Soc.  Chem.  Ind.,  13  {1894),  No.  9,  p.  898).—T\\&  patent  covers  the  process  of 
manufacturing  a  food  which  it  is  claimed  increases  the  production  of  milk.  The  food 
is  made  by  mixing  80  parts  of  basic  phosphate  of  lime,  2^  of  albumen,  24  of  yolk,  and 
15  of  powdered  sugar.  The  mixture  is  then  ground.  A  daily  dose  of  75  gm.  of  this 
food  is  said  to  increase  the  production  of  milk  by  2  liters. 

The  relative  value  of  skim  milk  and  whole  milk  for  calves,  M.  Petersen 
{Braunschw.  landw.  Ztg.,  62  {1894),  No.  41,  pp.  174,  175).— k  popular  article  giving 
weights  of  calves  differently  fed. 

Wheat  fed  to  hogs,  G.  E.  Scott  {Sural  New  Yorker,  53  {1894),  No.  2334,  p.  664).— 
Recapitulation  of  experiments  showing  that  wheat  at  50  cts.  per  bushel  is  economical 
feed. 

Feeding  lambs  on  rape,  C.  A.  Zavitz  {Ontario  Agl.  Col.  and  Exptl.  Farm  Bpt. 
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189.'^, p.  125). — Sixty  lambs  were  pastured  upou  an  acre  of  rajio  for  23  days,  Septem- 
ber 18  to  October  11.  At  the  end  of  this  tune  they  had  eaten  the  crop  and  were 
changed  to  another  portion  of  the  fiehl. 

Feeding  lambs  and  pigs,  I.  P,  I.'oisehts  and  G.  C.  Watson  (A>«)  York  CodicII  Sta. 
apt.  1S92,  pp.  353-356,  figs.  :.').— k  rei)nut  of  IkiUetiu  47  of  the  station  (E.  S.  11.,  4,  p. 
572). 

VETERINARY  SCIENCE. 

Parasitism,  C.  W.  Stiles  {Fvoc.  Ent.  Soe.  Washington.,  3  {1894),  No, 
l,pp.  J-!)). — A  general  discussion  of  parasitism  from  the  standpoint  of 
the  belminthologist,  Tbe  autlior  makes  the  following  divisions:  A, 
based  upon  symbiosis  and  food — (1)  mutuallsts;  (13)  cominensalists;  (3) 
true  parasites;  (4)  pseudo-[)arasites;  and  (5)  spurious  parasites.  B, 
based  upon  position — (1)  ectoparasites;  (U)  endoparasites.  C,  based 
upon  the  animals  and  plants — (1)  phytopai'asites,  [a)  in  or  upon  auimals, 
{h)  in  or  ujjon  j)lants;  (!')  zoiiparasites,  {(i)  in  or  upon  animals,  (b)  in  or 
upon  plants.  D,  based  upon  time — (1)  temporary  parasites;  and  (2) 
stationary  parasites,  including  (a)  periodical  parasites  and  {b)  perma- 
nent parasites.  E,  based  upon  adaptation  or  necessity — (1)  facultative 
parasites;  (i')  obligatory  parasites.  F,  based  upon  the  number  of 
hosts — (1)  monoxenous  ])arasites;  (2)  heteroxenous  parasites.  Connect- 
ing links  exist  between  various  divisions. — o.  w.  stiles. 

A  ne'W  human  parasite,  K.  Moniez  [Rev.  Biol.  d.  Nord  Fr(()ice,  6 
[1894),  No.  11,  pp.  119-434). — Description,  life  history,  and  anatomy  of 
Tydeius  molestus,  a  new  species  of  acarid  which  attacks  man  in  Belgium. 
During  1888  this  mite  became  extremely  abundant  in  the  gardens  of  a 
large  property  situated  not  far  from  Ath,  in  Belgium,  where  it  had 
been  noticed  in  smaller  numbers  for  25  years.  It  is  suspected  that  it 
was  introduced  with  guano  from  Peru.  In  passing  through  the  gar- 
dens and  brushing  against  the  vegetation  one  becomes  covered  with 
the  mites,  which  produce  an  irritation  f^ii^'l^i'  ^^  ih?d,  of  the  larval 
Trombidiums,  commonly  called  jiggers  or  red  bugs.  The  mite  also 
fixes  itself  upon  domestic  animals,  ])arti(nilarly  in  the  Joints,  around 
tbe  eye,  and  in  the  anus.  Young  ducks  especially  suffer  from  this  para- 
site and  are  even  killed  by  its  attacks.  As  a  remedial  measure  it  was 
proposed  to  plow  \\\)  the  sod  of  the  garden  several  times  during  the 
summer,  and  sprinkle  the  soil  heavily  with  manure  water  and  lime- 
water,  uprooting  at  the  same  time  all  shrubs  and  plants  with  hairy 
leaves.  The  author  did  not  learn  whether  this  treatment  produced 
satisfactory  results  or  not. — L.  o.  howakd. 

Occurrence  of  Distoma  -westernianni  in  the  United  States, 
H.  B.  Ward  {Ck'utbl.  Bald,  und  Far.,  15  [1894),  pp.  302-3(14;  Vet. 
Mag.,  1894). —  Distoma  irestcnnaniii  is  a  fluke  found  in  man  (China  and 
Japan),  cats,  dogs,  and  tigers.  Ward  has  recently  found  it  in  a  cat 
in  Ann  Arbor,  ^Michigan.  The  specific  diagnosis,  geograi)hical  dis- 
tribution, synonymy,  and  full  bibliography  of  this  fluke  is  given  by 
Stiles.' — c.  w.  STILES. 


.Tohiis  Iloplvins  Ho.spital  Bnl.  24,  1894,  hgs.  3;  ^'et.  Jour.,  l«y4,  pp.  107-110. 
10104— :N^o.  5 9 
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Notes  on  parasites,  < '.  W.  Stiles  and  A.  Hassall  (  Vet.  Mag.,  1S91, 
pp.  41.'i-43.'i,  pis.  4). — A  new  species  of  fluke. — Description  of  JJistoma 
{Dicroctt'iinm)  complexnm  found  in  cats  in  the  United  States,  with  bibli 
ogiaphies  and  diagnoses  of  allied  forms.  This  parasite,  closely  related 
to  JJ.  nibidum,  has  been  found  in  New  York,  Maryland,  and  the  District 
of  Columbia.  It  causesa slight  inflammation  in  gall  ducts.  The  other 
s])ecies  described  and  figured  are  D.  tnincatum,  found  in  cats,  dogs,  and 
seals;  Halicha;rus  fa'tidus  und  Gido  horeaVis  (Germany,  Holland,  Italy, 
and  France);  I).  (dbiduin,  found  m  cats  ((lerniany  and  France);  Z>. 
viverrini in  Felis  viverriHa  (France);  D.  tenuicollc'in  Pluxui  harhatK ;  I). 
conjmicinrn  in  the  American  fox  {Canh  fulvus)  and  in  man  (India);  JJ. 
hDircolatitni,  of  sheei),  cattle,  man,  etc.  (cosmopolitan);  J>.  toiij/issiinum 
of  Ardca  steJldri.s  (Turkestan);  D.  {?)  longissimnm  corvinuin  in  crows  of 
this  country.  The  authors  doubt  whether  D.  conjunction  of  the  Amer- 
ican fox  is  identical  with  JJ.  ronjunctum  recorded  for  man  in  India.  An 
analytical  key  to  species  is  given. 

A  case  of  IJchinococcus  in  a  camel. — Thus  far  this  hydatid  has  been 
recorded  in  this  country  a  number  of  times  for  man,  123  times  for  hogs 
(Maryland,  District  of  Columbia,  Nebraska,  and  Louisiana),  and  once 
(adult  stage)  for  dogs  (District  of  Columbia).  Osier  found  it  in  2.9  per 
cent  of  the  (1,037)  hogs  examined  in  Montreal.  The  new  case  was  that 
of  a  tuberculous  camel  belonging  to  a  traveling  circus.  In  addition  to 
the  above,  mention  is  made  of  an  interesting  anomaly  in  Moniezia 
planissima.,  i.  c,  abnormal  (dorsal)  position  of  genital  pore  of  this  tape- 
worm of  cattle. — c.  w.  stiles. 

A  preliminary  catalogue  of  the  parasites,  C.  W.  Stiles  and  A. 
Hassall.  (  Vet.  Ma</.,  lSf)4,  pp.  2i5-;J')3.,  331-351). — Contains  lists  of 
specimens  in  the  collection  of  the  Bureau  of  Animal  Industry  of  this 
Department,  the  U.  S.  Arim-  Medical  Museuu),  the  Biological  Depart- 
ment of  the  University  of  Pennsylvania,  of  C.  W.  Stiles  and  of  A. 
Hassall.  These  are  arranged  zoiilogically,  giving  parasite,  host,  locality, 
collector,  and  collection  m  which  specimen  is  deposited.  ]\Iauy  of  the 
specimens  are  type-specimens  of  Kudolphi,  Cobbold,  Braun,  Stiles,  and 
Hassall,  and  will  be  deposited  in  the  U.  S.  National  ^luseum. — c.  w. 

STILES. 

On  the  preservation  of  types  of  parasites,  C.  W.  Stiles  ( CenthJ. 
Bald,  nnd  Par.,  15  {181)4),  pp.  477-4S0). — The  author  urges  that  all 
type-specimens  of  parasites  shall  be  deposited  in  the  national  museum 
of  the  country  in  which  the  typa-specimeu  is  taken. — c.  w.  stiles. 

Notes  on  animal  parasites,  M.  Francis  {Texas  Sta.  Bui.  30,  pp. 
450-452). — A  list  of  45  animal  parasites  found  by  the  author  in  Texas. 
(The  form  described  as  Distoninm  (sp.*?)  from  the  opossum  is  evidently 
RJwpaloporus  coronatus.\ — ('.  "W.  stiles. 

Actinomycosis,  M.  Francis  {Texas  *SYrt.  JJul.  30, pp.  44S,  440). — 
Brief  notes  on  the  dose  of  iodid  of  potassium  employed  and  on  each 
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of  the  5  cases  treated,  4  of  which  apparently  recovered  as  the  result  ot 
the  treatnieut.  In  1  case  the  treatment  was  believed  to  have  caused 
abortion. 

Actinomycosis  and  the  iodid  treatment,  W.  B.  ]^riLES  [loica  Sta. 
Bui.  25,  pp.  44-47).— A  brief  popular  article  on  the  nature  and  cure  of 
actinomycosis,  with  a  brief  statement  of  favorable  results  obtained  in 
the  treatment  oi  1  case  at  the  station. 

Experiments  on  glanders,  M.  Fkanois  {Texas  ^ta.  Bui.  SO,  pp.  439- 
44',,  (him.  1). — A  record  of  the  temperatures  of  20  animals  injected  with 
mallein,  and  brief  notes  on  the  cases  inoculated. 

"The  experiiiunits  seem  to  show  thiit  in  the  lualleiu  we  have  foiiud  a  conveiiieut, 
safe,  and  reliable  diagnostic  agent  for  glanders;  that  the  more  occult  the  disease 
the  more  positive  the  te:nperature  reaction.  It  also  seems  that  the  size,  form,  and 
character  of  the  lump  produced  at  the  point  of  injection  is  of  great  value." 

Louping-ill  in  sheep,  J.  M.  Mc  Fad  yean  [Jour.  Roy.  Agl.  Soc. 
England,  scr.  S,  5  {isfji),  No.  19,  pp.  547-600). — Post-mortem  examina- 
tions were  made  of  15  sheep  attacked  with  this  disease  in  the  county 
of  Northumberland,  England.  Nine  inoculation  experiments  were  also 
made.  In  the  case  of  2  diseased  ".heep,  cultures  were  made  from  pus. 
Experiments  with  these  cultures  led  to  the  conclusion  that  in  these  2 
cases  a  specific  organism  was  the  cause  of  the  disease  designated  as 
louping  ill.  In  the  other  inoculation  experiments  the  results  were 
negative. 

The  author  states  that  the  term  louping  ill  includes  several  morbid 
conditions,  of  which  the  following  are  the  principal:  (1)  Pyannic  spinal 
meningitis,  caused  by  pyogenic  bacteria;  (2)  gastritis  and  enteritis, 
from  indigestible  substances  (wool,  sand,  dried  grass)  in  the  stomach 
or  intestines;  and  (o)  disorders  of  brain  functions,  paralysis,  and  gen- 
eral weakness,  with  in  some  cases  excess  of  cerebro  spinal  fluid  in  the 
cranial  cavity,  but  without  gross  lesions  in  any  of  the  organs  of  the 
body.  Lambs  are  especially  subject  to  the  first  two  conditions  and 
sheep  to  the  last. 

A  resume  of  previous  investigations  on  this  disease  is  given. 

Sheep  scab  [Ann.  Rpt.  Vet.  Dept.  [British]  Bd.  Agr.  1893,  London, 
1894,  pp.  54,  55). — During  the  past  year  vSheep  scab  was  more  widely 
spread  in  Great  Britain  than  in  any  of  the  5  preceding  years.  It 
existed  in  80  counties  as  compared  with  82  in  1892,  80  in  1801,  and 
75  in  1890.  Only  10  of  the  96  counties  in  Gieat  Britain  were  entirely 
free  from  the  disease  last  year.  The  number  of  outbreaks  in  Great 
Britain  last  year  was  2,()0;3  as  compared  with  2,821  in  1892,  while  the 
number  of  sheep  attacked  was  15,393  as  compared  with  53,214  in  the 
previous  year.  The  increased  prevalence  of  sheep  scab  in  Great  Brit- 
ain is  due  entirely  to  Wales,  as  there  was  a  decrease  in  both  England 
and  Scotland. — c.  w.  stiles. 

Texas  fever  experiments,  M.  Francis  {Texas  Sta.  Bui.  30,  pp. 
453-450).— Common  cattle  ticks  {Bobphilus  bovis)  and  ''Lone   Star" 
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cattle  ticks  {Amhl>/omma  unipunctata)  were  seut  to  the  Kansas  Experi- 
ment Station,  wliere  tlie  former  were  placed  on  a  heifer  wliich  subse- 
quently (lied.  The  ticks  of  the  latter  species  were  placed  on  2  youn*;- 
calves;  the  temperatures  of  these  calves  subsequently  never  exceeded 
104°. 

Tuberculosis  {Xorth  Dakota  Sta.  Bui.  li^l)p.  35-47). — A  popular  arti- 
cle on  the  occurrence,  cause,  and  sym])toms  of  tuberculosis,  together 
with  a  record  of  temperatures  of  5  animals  inoculated  with  tuberculin. 
The  statement  is  made  that  there  is  very  little  tuberculosis  in  the  herds 
of  the  State,  but  that  the  number  of  cases  is  somewhat  on  the  increase 
each  year. 

The  animal  parasites  which  we  obtain  through  our  food,  C.  W.  Stiles  {Pop. 
Health  Mag.,  1  {1894),  pp.  337-342;  Nat.  Pop.  -Monthhj,  5  {1894),  pp.  165-169).— A 
popular  article  on  the  parasites  wliich  may  he  obtained  from  hecf,  pork,  and  other 
foods  when  not  properly  cooked. — c.  w.  stiles. 

Strongylusostertagivs.  S.  convolutus,  C.W.  Stiles  {Ztsehr.Fleisch-  undMilvhhyg., 
5  {1894),  PI).  151-153) — This  parasite  of  cattle  was  described  by  Ostertag  under  the  . 
name  Strovf/yhis  convolutus;  as  the  specific  name  was  preoccupied,  Stiles  changed  the 
name  to  Stro)ioylHfi  ostertagi;  Stadelmann  declared  this  change  absurd,  and  in  the 
above  paper  the  author  gives  his  reasons  for  the  change  of  name,  quoting  the  rules 
of  nomenclature. — c.  w.  stiles. 

A  case  of  actinomycosis  in  the  spine  of  a  cow^,  J.  Wetterwik  {Nord.  Mejeri 
Tidn.,  9  {1894),  p.  428). 

Glanders  and  farcy  {State  Board  of  Health  of  Tennessee, pp.  4). — This  pamphlet 
o-ives  the  text  of  tlie  State  law  relative  to  the  prevention  and  spread  of  commun- 
icable diseases  among  domestic  animals,  and  the  regulations  adopted  by  the  board 
of  health  for  the  restriction  and  prevention  of  glanders  and  farcy. 

Hog  cholera  {State  Board  of  Health  of  Tennessee,  j)p-  7). — This  pamphlet  gives  the 
sources  of  infection  as  (1)  pigs  from  infected  herds  or  farms;  (2)  contaminated 
streams ;  (3)  the  conveyance  of  the  virus  in  the  feed,  implements,  or  on  the  feet  or  cloth- 
ing of  the  attendants;  (4)  iDsects  and  birds.  The  methods  of  caring  for  tlie  herds, 
as  disinfecting  the  soil  and  premises  on  the  farms  where  hog  cholera  has  occurred, 
are  given. 

Production  of  pleuropneumonia  of  cattle  experimentally  by  means  of  cul- 
tures {Compt  Bend.,  119  {1894),  No.  2,  pp.  143-146). — Researches  on  the  cause  of  the 
above-mentioned  disease. 

Splenetic  (Texas)  fever,  its  restriction  and  prevention  {State  Board  of  Health 
of  Tennessee,  pp.  4). — This  panipldet  gives  the  text  of  the  State  law  relative  to  tlie 
prevention  and  sjjread  of  commuuicablo  diseases  among  domestic  animals,  and  the 
regulations  adopted  by  the  board  of  health  for  the  restriction  and  prevention  of 
Texas  fever. 

Experiments  with  tuberculin,  M.  Francis  {Texas  Sta.  Bid.  30,  p.  447). — A  record 
of  the  temperatures  of  6  animals,  4  of  which  were  inoculated  with  tuberculin. 

Directions  for  the  application  of  tuberculin  for  the  diagnosis  of  bovine  tuber- 
culosis, O.  Malm  {Bpt.  Bio.  Ghent.  Lab.  Christiania,  1891-93,  I,  pp.  125-133). 

Acorn  poLsoning  {Leafiets  Bd.  Agr.  England,  1893,  pp.  69,  70. — A  popular  article 
calling  attention  to  a  disease  of  young  cattle  caused  by  eating  acorns. 

Poisonous  effects  of  feeding  Lathyrus  sativus  seed  {Kew  Misc.  Bui.  94  {1894), 
pp.  349,  352).— A  popular  article. 

Measures  for  the  repression  of  cattle  plagues  in  Germany  {Milch  Ztg.,  23 
{1894),  No.  40,  p:  641). 


DAIRYING.  473 

A  device  for  dipping  cattle  to  destroy  ticks,  M.  Francis  ( Texas  Sta.  Bui.  SO,  jjp. 
457,  4oS,  (Jgms.  ^).— An  illustrated  description  of  a  tank  ibr  dipping  cattle  and  an 
estimate  of  the  cost  of  construction. 

Formic  aldehyde  as  a  rapid   hardening  reagent  for  animal  tissues,  W.  M- 

EccLES  {Intcntat.  Jour.  Micr.  and  Nat.  Svi.,  4  {1S94),  ser.  3,  pp.  371,  372). 
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The  composition  of  milk,  cheese,  and  -whey  and  their  relation 
to  one  another,  A.  E.  Shuttle  worth  {Ontario  A(jl.  Col.  Bui.  !Mi,  pj). 
9-10 j. — The  chemical  work  done  in  connection  with  the  experiments  in 
cheese-making  rei)orted  above  is  given  in  detail  and  the  snmmarized 
analyses  of  milk,  whey,  green  cheese,  and  cured  cheese  are  compared 
with  American  analyses.  The  2  sets  of  analyses  agree  quite  closely, 
and  the  results  of  analyses  of  whey  lead  the  author  to  agree  with 
the  conclusion  of  the  New  York  State  Station  that  "  the  loss  of  fat  in 
cheese-making  is  quite  independent  of  the  amount  of  fat  in  the  milk." 
The  payment  of  milk  according  to  test  is  discussed  and  the  ratio  is 
given  of  fat  to  casein  in  a  number  of  samjiles  of  milk,  which  "  reveals 
a  gradual  decrease  with  some  variation  in  the  proportion  of  casein  to 
fat  as  the  milk  increases  in  richness,"  The  following  statement  is  given 
in  regard  to  the  yield  of  cheese  from  milk  of  different  quality: 

"Fifteen  hu'ndred  pounds  of  milk  L,  containing  an  average  of  3.302  per  cent  of 
fat  or  a  total  of  49.539  lbs.,  yields  144.25  lbs.  of  green  cheese,  being  2.9  lbs.  of  cheese 
for  each  pound  of  fat.  The  same  weight  of  milk  H,  containing  an  average  of  3.919 
per  cent  of  fat  or  a  total  of  .58.731  lbs.,  yields  158  lbs.  of  green  cheese,  being  2  6  lbs. 
of  cheese  for  each  pound  of  fat.  Under  exactly  similar  conditions  of  handling,  the 
rich  milk  yields  13J  lbs.  more  cheese  than  the  poor  milk,  but  the  poor  milk  makes 
0.3  lb.  of  cheese  more  for  every  pound  of  fat  than  does  the  rich  milk." 

From  a  calculation  the  author  concludes  that  supposing  H  and  L  to 
represent  2  i)atrous,  by  paying  for  the  milk  by  weight,  patron  L,  sup- 
plying the  poorer  milk,  would  be  paid  G2  cts.  more  and  patron  II  02  cts. 
less  than  his  share  based  on  the  value  of  the  c'ueese  made;  by  paying 
on  the  basis  of  fat  content  patron  L  would  be  paid  75  cents  too  mnch 
and  patron  H  75  cts.  too  little. 

Desiccated  milk,  F.  T.  Shutt  {Canada  E.rptl.  Farms  Bpt.  1893,  p. 
151). — This  substance,  which  is  a  yellowish-white  ponder,  was  obtained 
from  Prince  Edward  Island,  where  it  is  made  by  the  evaporation  of 
milk  to  which  a  certain  amount  of  cane  sugar  has  been  added.  It  is 
claimed  that  the  })Owder  may  be  preserved  in  good  condition  and 
palatable  for  a  length  of  time,  even  though  exposed  to  the  atmosphere. 
Analysis  showed  the  following  composition :  Water,  5.44  per  cent;  fat, 
21.73;  albuminoids,  18.01;  milk  sugar,  25.22;  cane  sugar,  2G.45;  and 
ash,  (;3.15. 

Chemical  action  of  a  "new"  bacteria  in  milk,  A.  Bernstein 
{Abs.  in  Milch  Zt,j.,  ;23  {1894),  No.  31, pp.  542,  543).— in  a  paper  before  the 
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British  Association  the  author  described  a  bacteria  which  he  has  dis- 
covered, and  its  peptonizing  action  on  milk.  The  bacteria  are  very 
small,  hardly  1  /<  long,  capable  of  rapid  motion,  produce  colorless 
liquid  colonies  on  peptone  gelatin,  a  wliitish  slimy  i)rodTict  on  agar,  and 
a  smooth,  brown  skin  on  potato.  He  has  given  it  the  name  Bacterium 
lieptofuc'tens.  A  chemical  examination  of  the  products  showed  that 
more  than  half  of  the  casein  was  changed  to  albumen  and  peptone. 
Some  lactic  acid  and  a  little  acetic  and  butyric  acid  was  i)roduced.  No 
gas  was  generated,  even  after  a  week.  The  sulphur  of  the  casein 
remained  in  the  peptone. 

It  is  claimed  that  the  bacteria  can  be  practically  used  in  peptonizing 
and  rendering  soluble  the  casein  in  milk,  making  it  a  very  easily 
digestible  food.  To  this  end  skim  milk  is  inoculated  with  the  bacteria 
and  after  an  incubation  of  8  days  at  20°  C.  the  milk  is  heated  to  stop 
the  action  of  the  bacteria.  This  coagulates  the  casein  which  has  not 
been  chajiged,  and  the  li(piid  portion  is  filtered  off.  The  latter  is 
evaporated  somewhat,  and  is  then  called  "galactone."  An  advantage 
is  claimed  lor  it  over  beef  peptone  in  that  it  contains  gluten  peptone, 
which  probably  accounts  for  its  better  taste,  and  that  no  chemicals  are 
used  in  its  preparation.  By  using  the  proper  yeast  it  is  said  that  an 
alcoholic  beverage  can  be  made  from  galactone. 

The  Nalim  milk  test,  A,  N.  Nahm  [Milch  Ztg.,Z3  [1894),  No.  35. pp. 
555-558,  Jigs,  3). — In  this  method,  which  is  said  to  be  new,  100  cc.  of 
milk  is  boiled  for  about  25  minutes  with  a  mixture  composed  of  4.5 
parts  of  i)otassium  hydrate.  5(3  of  ethyl  alcohol,  15.5  of  ainyl  alcohol, 
and  24  of  30  per  cent  ammonia,  and  the  fat  separated  read  oft'  on  a 
scale.  The  construction  of  the  tubes  is  somewhat  peculiar.  The  bot- 
tom of  the  bulb  is  a  rubber  cap,  which  is  compressed  to  raise  the  fat 
up  into  the  neck,  where  it  is  read  ott".  When  the  column  is  adjusted  a 
cock  at  thie  toi^  of  the  tube  is  closed  to  hold  it  in  place.  The  scale 
reads  to  luindredths  and  gives  tlie  percentage  of  fat  directly.  The 
tubfjs  are  heated  in  a  water  bath  and  shaken  every  5  minutes.  It  is 
said  that  8  tests  can  be  made  in  an  hour  and  a  quarter. 

In. all  comparisons  with  the  gravimetric  method  the  largest  difference 
was  0.055  on  a  sample  with  1.5  per  cent  of  fat,  and  the  average  difter- 
ence  was  0.012  per  cent.  In  14  other  comparisons  the  Nahin  test  dif- 
fered by  0.005  per  cent  from  the  gravimetric  and  0.009  per  cent,  from 
the  Soxhlet-aerometric  method.  Skim  milk  with  0.(>5  per  cent  of  fat 
was  satisfactorily  tested.     The  method  and  a])paratus  are  patented. 

The  Babcock  test,  F.  T.  Shutt  {Canada  Exptl.  Farms  Rpt.  1893, 
pp.  149-151). — Four  exi)eriments  are  reported,  which  were  made  to 
determine  the  amount  of  potassium  bichromate  to  be  used  in  i)reserv- 
ing  milk  samples,  and  the  length  of  time  that  composite  samples  can 
be  preserved  with  this  material  without  showing  a  diminution  in  fat 
content.  The  conclusion  is  that  ''the  exact  amount  of  potassium 
bichromate  to  be  added  is  of  no  moment.     For  ordinary  work  from  3 
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to  5  grains,  measured  rouglily  on  the  point  of  a  knife  or  in  a  small 
spoon,  is  amj)le.'"  Samples  of  milk  were  preserved  witli  18  and  3G  grains 
of  bichromate  of  potassium,  respectively,  from  ^Nfay  27  to  July  7,  with 
practically  no  change  in  the  fat  content. 

"After  this  hist  date  tlie  fat  in  both  samples  became  slightly  curdy  and  the  per- 
centage gradually  lower.  The  samples  were  shaken  daily  and  tests  made  every  week 
until  September  26,  when  the  respective  readings  were:  A,  2.20  per  cent  fat;  B,  2..50 
per  cent  fat.     Both  samples  had  curdled  and  were  measured  with  difficulty. 

"For  more  than  7  weeks  the  millc  had  retained  its  fluidity  and  yielded  a  correct 
percentage  of  fat,  though  the  preservative  had  been  increased  to  36  grains  to  the 
pint.  .  .  . 

"If  the  fat  readings  are  obscure  thi'ough  charring,  due  to  excess  of  the  preserva- 
tive, the  quantity  of  acid  must  be  slightly  reduced." 

Investigations  of  Babcock's,  Thonier's,  and  Gerber's  recent 
methods  for  the  determination  of  fat  in  milk,  J.  Sebblien  and  K. 
Storen  {Norsk  Landtuaiulsblad,  Hi  {t!^9i),  pp.  3:25-329,  332-334). — A 
thorough  investigation  of  the  methods  mentioned  convinced  the  aitthors 
that  the  results  obtained  by  any  of  them,  after  some  practice  and  ^hen 
proper  care  is  taken,  will  not  difler  more  than  0.1  i^er  cent,  and  by  fur- 
ther practice  will  agree  still  better.  As  far  as  ease  of  manipulation 
goes,  the  authors  give  the  Babcock  test  the  first  place.  The  (Tcrber 
method,  lately  modified  for  concentrated  sulphuric  acid  and  amyl  alco- 
hol, in  the  oi)inion  of  the  authors  has  the  advantage  in  ease  of  cen- 
trifuging  and  of  reading.  The  first  cost  of  the  (lerber  apparatus  is 
least  (according  to  Norwegian  prices),  while  the  running  expenses  are 
lowest  in  the  Babcock  method. — f.  w.  woll. 

Berg's  lactoscope,  IT.  N.  Thoke  {Mdll-crltid.,  7, 1894, pp.  4S6,  /.'?r).— 
The  lactoscope,  which.  Judging  from  the  description,  is  a  modification 
of  Fjord's  "control  centrifuge,"  gives  the  cream  content  of  samples  of 
milk,  after  whirling  in  a  centrifuge  for  15  minutes  at  the  rate  of  6,000 
revolutions  per  minute.  The  author  has  used  the  lactoscope  in  his 
creamery  for  a  year  and  believes  it  is  destined  to  become  generally 

used. — F.  W.  WOEL. 

Composite  tests,  II.  H.  Dean  [Oniario  Agl.  Col.  and  Exptl.  Farm 
Bpt.  1893,  pp.  144-147). — Daily  samples  amounting  to  about  1  tiuid 
ounce,  and  to  one  third  and  one  sixth  the  amounts  required  for  a  test, 
respectively,  were  taken  for  several  weeks,  and  the  results  of  the  test 
compared  with  the  daily  tests.  The  results  agreed  closely  with  those 
shown  by  the  daily  tests. 

To  see  if  the  work  of  testing  could  not  be  lightened,  composite  sam- 
ples were  made  for  a  number  of  weeks,  preserving  them  by  means  of 
bichromate  of  potash.  Composite  samples  covering  7  weeks  agreed 
quite  closely  with  the  average  of  the  daily  tests  for  this  period. 

Gravity  creaming,  F.  L.  Kent  {Iowa  Sta.  Ihil.  25,  pp.  39,  40).— 
Trials  were  made  from  October  17  to  20  in  setting  a  part  of  the  milk 
irom  the  college  herd  m  Coolej"  cans  in  ice  water  and  creaming  after 
15  and  24  hours,  respectively,  to  within  1  in.  of  the  cream  line.     The 
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temperature  of  the  milk  Avlieu  set  was  87°,  and  tlie  temperature  of  the 
water  was  40°.     The  average  results  are  given  as  follows: 

Summary  of  results  of  rrcaininff  milk  hy  Cooley  system. 


Fat  in  whole  milk 

J''iit  in  first  iiiili  sUiin  milk  drawn. 

Fat  in  third  inch  litlow  cream 

Fat  in  second  inch  below  cream  . . 
Fat  in  whole  skim 


Set  15 

Set  24 

hours. 

hours. 

Per  cent. 

Per  cent. 

3.  ?s 

3.2.'5 

0.45 

().:si 

0.(i-t 

(1.  (iU 

0.70 

0.71 

0..57 

0.52 

"These  results  indicate  that  there  is  very  little  gain  from  sotting  milk  mnrc  than 
12  to  15  hours  when  ice  is  used.   ... 

"These  trials  were  made  under  the  best  possible  farm  conditions,  except  that  the 
temperature  fell  somewhat  before  the  milk  was  set.  This  and  the  fact  that  the  cows 
were  well  along  in  the  period  of  lactation  may  account  for  the  loss  in  the  skim  milk 
being  greater  than  has  been  found  at  some  other  stations." 

Creaming — shallo'w  pan,  deep  pail,  and  separator,  H.  11.  Dean 

[Ontario  Agl.  Col.  and  jExptl.  Farm  BjH.  1893,  pj).  liO,  141). — During 
the  0  months  from  May  to  October  the  milk  from  the  college  herd  was 
divided  into  3  i)arts,  one  part  being  set  in  shallow  i)ans,  another  in 
deep  pails  (ice  water?),  and  a  third  run  through  a  hand  separator. 
The  cream  set  by  each  method  was  churned  by  itself.  The  average 
per  cent  of  fat  in  the  skim  milk  and  buttermilk  in  each  method  are 
tabulated. 

"There  was  creamed  3,081  lbs.  of  milk — 1,027  by  each  method.  This  miliv  con- 
tained 115.17  lbs.  of  butter  fat  and  made  127.58  ll)s.  of  butter.  The  total  loss  of  fat 
in  skim  and  buttermilk  by  se^iarator  method  was  0.47  lbs.,  l)y  deep  pail  1.67,  and 
by  sliallow  pan  3.29  lbs.  The  per  cent  of  loss  in  butter  fat  was  1.2  by  separator, 
4.3  by  deep  pail,  and  8.5  by  shallow  pan.   .   .   . 

"As  to  tlie  quality  of  the  cream  and  butter,  we  could  see  little  difference  lietweeu 
the  dee])  pail  and  separator.  The  se])arator  butter  Avas  possibly  a  little  better  for  a 
short  time  after  being  made,  but  the  deep  pail  proved  somewhat  better  in  keeping 
quality.  The  shallow-pan  butter  was  inferior  to  the  others  in  every  case,  though 
it  was  fair  in  quality  and  was  better  in  October  and  November  than  during  hot 
weather." 

Shallow  pan— 24  and  36  hours,  H.  H.  Dean  {Ontario  Agl.  Col. 
and  E.vptL  Farm  Kpt.  ISIJS,  p.  11:2). — The  results  of  0  trials  of  setting 
milk  in  shallow  pans  for  24  and  3(5  hours  showed  "no  gain  in  creaming 
by  allowing  tlie  milk  to  stand  30  lionrs  as  compared  witli  24." 

Milk  set  in  pans  in  warm  vs.  cool  temperature,  H.  H.  Dean 
{Ontario  A(jl.  Col.  and  Exptl.  Farm  Rpt.  IS!):),  pp.  143,  144). — In  each 
of  13  trials  made  in  ISTovember  one  i)ortion  of  milk  was  set  in  pans  in 
the  basement  of  the  dairy  where  the  temperature  ranged  from  43  to 
50°  F.,  and  the  other  i)oitioi)  was  set  in  tlie  dairy  where  the  temper- 
ature ranged  from  4S  to  7.")°, 

"In  13  trials  where  the  average  temperature  of  the  milk  when  skinnned  was  56^., 
the  ]ier  cent  of  fat  in  the  skim  milk  was  0.38;  and  in  12  trials  where  the  average 
temperature  was  46  when  skimmed,  the  average  per  cent  of  fat  in  skim  milk  was  0.28. 
Excei)t  the  first,  second,  eleventh,  and  twelfth  triads,  the  colder  temperature  gave 
the  best  results." 
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Cream  measurement  on  deep  pail  after  setting  12  to  48  hours, 
H.  II.  Dean  {Ontario  A<jl.  Col.  and  Exptl.  Funn  Rpt.  I8!to,  pp.  142, 
143). — Xiue  trials  are  reported  in  winch  separate  i)ortiousof  milk  were 
allowed  to  staud  iu  deep  pails  for  12,  24,  36,  and  in  one  case,  48  hours 
before  creaming,  the  object  being  to  observe  the  shrinkage  in  volume  of 
cream.  ''The  average  shrinkage  appears  to  be  from  one  eighth  to  oue 
fourth  inch  daring  the  second  12  hours  and  about  one  eighth  inch  for 
each  12  hours  after  that  np  to  4S  hours," 

Creaming  quality  of  different  co"ws'  milk,  H.  II.  Dean  {Oiilano 
Agl  Col.  and  Expil.  Farm  Ept.  18!)3,  p.  141). — The  loss  of  fat  in  skim 
milk  from  12  different  cows  "ranged  all  the  way  from  nothing  to  O.GO 
per  cent." 

Report  on  separators,  H.  C.  Wallace  {Iowa  Sta.  Bui  55,  pp.  32- 
38). — Tiie  results  are  summarized  of  tests  made  by  dairy  students  dur- 
ing the  course  of  their  instruction  of  Alpha,  Danish- Weston,  Jumbo,  and 
Eussian  separators.     The  average  results  are  given  as  follows: 

Summary  of  tests  of  separators. 


Name. 


Alplia 

Dani.sli-Westou 

Jmnl),. 

Kussiiiu 


of  trials,      t^ 


82.6 
82.0 
84.0 
83.4 


Speed 


5.683 
5, 340 
7, 4.58 
7,461 


Fatm 
cream. 


yer  tent. 
31.00 
25  58 
22.  00 
27.  50 


Fat  • 
in  skim 
milk 


stilt. 
0.06 
0.07 
0.22 
0.08 


A  report  by  G.  W.  Bissell  on  the  power  required  for  running  the  sepa- 
rators and  for  running  2  churns  and  2  butter  workers-  is  appended. 
The  horse])Ower  required  for  separating  1,000  lbs.  of  milk  per  hour  was: 
Alpha,  0.302;  Danish-Weston,  0.583;  Jumbo,  1.051;  and  tlie  pounds  of 
steam  required  for  separating  1,000  lbs.  of  milk  per  hour  with  the  Rus- 
sian was  03. 

Experiments  with  the  Johansson  butter  extractor,  R.  Gripen 
BERGr  {Mnstiala  Agl.  College  Rpt.  lsf)L\  pp.  22-2'J).—ln  1801  8  trials 
were  made,  from  942  to  1,540  lbs.  of  milk  per  hour  being  run  through 
the  extractor  in  dilferent  trials.  The  average  fat  content  of  the  skim 
milk  in  case  of  uni)asteurized  milk  was  0.38  per  cent,  and  in  case  of 
pasteurized  milk  0.29  per  cent.  The  buttermilk  in  the  former  case  con- 
tained 1.59  per  cent  of  fat  and  in  the  latter  1.40  per  cent. 

Nine  trials  are  reported  for  1892.  The  indk  run  through  per  hour 
varied  from  858  to  1,870  lbs.  The  average  per  cent  of  fat  m  skim  milk 
was  0.49  per  cent,  and  in  the  buttermilk  2.94  per  cent.  The  average 
number  of  pounds  of  milk  required  per  i)ound  of  butter  was  33.4;  milk 
from  the  same  source,  separated  by  means  of  an  Alplia  A  No.  1,  or  a 
Danish-Weston  separator,  the  cream  being  churned  in  the  ordinary 
way,  i)roduced  1  lb.  of  butter  on  an  average  from  24.7  lbs,  of  milk. 

The  buttermilk  obtained  in  the  extractor  method  contains  from  2.4 
per  cent  of  fat  and  the  wash  water  from  0.5  to  2.5   per  cent.     It  is 
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directed  to  run  this  through  n  second  time^  but  the  quantity  which 
thus  has  to  be  returned  varies  from  17  to  30  per  cent  of  the  total 
quantity  of  milk,  or  in  the  worse  case,  nearly  one  third  of  the  milk. — 

F.    W.   WOLL. 

Amount  of  butter  produced  by  tv/o  groups  of  co-ws,  H.  H. 
Dean  {Ontario  AgJ.  Col.  mid  Exx)tl.  Farm  Rpt.  isiis,  p.  Ii2).—Txv(i 
cows  whose  milk  averaged  4.S9  per  cent  of  fat  gave  139  lbs.  of  milk  in 
3  days,  from  which  8.38  lbs.  of  butter  was.  made.  Three  cows  whose 
milk  averaged  2.84  per  cent  of  fat  gave  J.99  lbs.  of  milk  in  3  days 
from  which  6.78  lbs.  of  butter  was  made.  The  loss  of  fat  in  skim  milk 
was  a  trace  in  the  first  case  and  0.26  per  cent  in  the  second  case. 

Calculation  of  butter  yield,  II.  H.  Dean  [Ontario  A<jl.  Col.  and 
ExptL  Farm  Upt.  1S!)3,  p.  15:J). — Calculating  the  yield  of  butter  by  add- 
ing one  tenth  to  the  fat  shown  by  test  showed  in  the  case  of  one  cow 
17.62  lbs.  of  butter,  while  the  amount  actually  made  was  17.r)6  lbs.;  and 
in  another  case  the  calculated  yield  was  21.47  lbs.  and  the  actual  yield 
20.81  lbs.  The  author  considers  this  a  fair  rule  for  calculating  the 
probable  yield  of  buttei'. 

The  ripening  of  cream  by  artificial  cultures  of  bacteria,  II.  W, 
Conn  {Connecticut  iStorrs  St<(.  Rpt.  lb'!>3,  pp.  lo-Oti).- — Experiments  are 
reported  in  ripening  pasteurized  cream  with  pure  cultures  of  14  s^jecies 
of  bacteria  isolated  from  ripened  cream  found  at  creameries  in  Con- 
necticut or  from  milk,  and  with  a  number  of  other  cultures  obtained 
from  Europe.  The  characteristics  of  these  species  are  described,  and 
also  the  method  of  nuiking  the  experiments.  In  all,  over  150  separate 
experiments  were  made.  The  appearam^e,  reaction,  odor,  and  taste  of 
the  ripened  cream  are  noted,  and  the  quality  of  the  butter  made  from 
the  same. 

"Several  poiuts  of  general  interest  have  been  shown  by  the  exjierinieuts  above 
given,  which  may  be  summarized  here.  In  the  iirst  place,  it  has  been  proved  in  all 
cases  that  a  temperature  as  high  as  35^  C,  even  for  a  few  hours,  is  almost  sure  to 
overripen  the  cream  and  produce  bad  l)utter.  Moreover,  it  was  found  that  pas- 
teurized cream,  even  though  not  subsequently  inoculated,  would  oeconie  ripened  in 
24  hours  at  this  temi)erature,  indicating,  of  course,  that  the  spoi'cs  left  in  the  cream 
developed  rajddly  enough  at  that  temperature  to  produce  iiiarked  results.  Evidently 
a  temperature  of  35'^  can  not  be  used  for  "ripening  in  such  experiments.  Tempera- 
tures of  28  and  23^,  however,  could  be  used  for  24  hours  without  difficulty,  the 
uniformity  of  the  experiments  at  this  tcmpera.tur<!  showing  that  the  cream  was 
ripened  chielly  by  the  artificial  culture  inoculated.  At  the  temperature  of  20^  the 
ripening  could  be  continued  for  2  days  without  trouble,  and  in  no  case  was  an 
overripcning  produced  in  this  time  with  any  of  the  pure  cultures  used.  . 

"[The  results  where  the  same  cr(^am  was  ripened  with  diflCerent  cultures]  i>]ainly 
show  the  difference  in  the  butter  of  different  species  of  bacteria  and,  in  addition, 
indicate  that  the  method  of  experiment  was  rigid  enough  to  obtain  at  least  approxi- 
mate results  in  all  cases. 

'Another  i)oinr.  brought  out  clearly  in  these  experiments  was  the  effect  of  the 
washing  of  butter.  Nearly  all  of  the  flavor  produced  by  the  ripening  of  the  cream 
was  in  the  buttermilk,  and  the  taste  of  the  butter  was  very  much  more  prominent 
without  thorough  washing  than  it  was  after  such  washing.     If  the  butter  was 
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washed  long-  enough  all  of  the  aroma  would  l)o  washed  out,  while  without  any 
washing  at  all  the  taste  was  most  prominent.  The  hutter  aroma  is,  then,  not 
due  to  changes  in  the  fat,  hut  to  some  other  constituents  of  the  cream.  .  .  . 

."The  total  result  of  these  experiments,  liowever,  has  been  to  indicate  that  the 
effect  upon  the  flavor  of  butter,  while  noticeable,  is  not  so  striking  as  was  at  the 
outset  expected.  At  the  same  time  the  effect  was  sufficient  to  make  the  differences 
between  the  line,  delicately  flavored  butter  and  theuupleasaut,  strong- tasting  but- 
ter which  result  from  an  improper  ripening;  in  other  words,  the  differences  between 
the  very  highest  f[uality  of  butter  and  that  of  an  inferior  grade. 

"Another  point  of  much  significance  was  noted.  Of  the  large  variety  of  species 
of  bacteria  found  m  ripening  cream  the  number  which  produce  poor  butter  is  very 
small.  Among  the  20  species  already  experimented  with  only  .3  produced  strikingly 
bad  effects,  while  all  the  rest  gave  good  butter  or  had  no  marked  influence.  This  is 
a  matter  of  considerable  importance  as  bearing  upon  dairy  interests.  It  indicates 
that  no  particular  species  of  bacteria  is  needed  to  produce  a  good  aroma,  but  that 
nearly  all  of  the  species  liable  to  get  into  the  cream  under  normal  conditions  will 
give  moderately  good  results.  Some,  indeed,  are  better  than  others  for  the  purpose, 
and  some  really  produce  injurious  effects,  but  the  majority  of  s]}ecies  are  either 
directly  advantageous  or  neutral  in  their  action.  It  must  be  remembered,  however, 
that  the  source  of  these  organisms  was  cream  from  first-class  creameries,  where  the 
beneficial  species  must  be  supi)Osed  to  outnumber  the  injurious  ones.  What  result 
would  have  been  obtained  if  a  lot  of  cream  from  an  inferior  dairy  had  been  used  as  a 
starting  jioint  can  not  be  stated,  but  the  result  remains  that  good  conditions  uiay  be 
depended  ujjon  to  produce  favorable  varieties  of  bacteria  in  abundance. 

"Somewhat  akin  to  the  above  is  the  general  observation  that  no  single  species 
produced  a  typical  ripening  of  cream,  or  the  usually  expected  flavor  in  the  butter. 
Although  many  of  them  produced  excellent  butter,  yet  in  every  case  the  verdict 
would  be  given  that  the  flavor  was  not  exactly  that  of  normally  ripened  butter. 
This  is  not  to  be  wondered  at,  for  it  is  hardly  to  be  expected  that  any  one  species 
would  produce  the  same  result  as  that  produced  by  many  species  growing  together. 
Experiments  with  combinations  of  species  bave  therefore  been  undertaken,  but  the 
results  are  not  yet  complete. 

"Most  of  the  species  experimented  with  produced  an  alkaline  reaction,  the  reason 
being  that  a  large  part  of  the  species  isolated  from  ripening  cream  showed  this 
peculiarity.  The  few  acid-producing  species  isolated  did  not  produce  so  good 
effects  on  the  l)utter  as  tiie  alkaline-producing  .species.  Further  experiments  with 
acid-produciiig  species  are  needed,  however." 

In  the  report  of  tlie  director  of  tlie  station  it  is  stated  that — 

"One  species  of  bacteria  ibr  ripening  cream  has  been  furnished  to  3  creameries. 
At  the  time  of  the  present  writiug  the  experience  with  it  has  covered  a  period  of 
several  weeks  in  each  of  2  and  nearly  4  months  in  1  of  the  creameries — that  in  Crom- 
well, Connecticut.  The  managers  report  most  gratifying  results.  Those  with  the 
longest  experience  are  the  most  enthusiastic.  In  the  Cromwell  creamery  the  use  of  a 
culture  furnished  by  Prof.  Conn  has  greatly  improved  the  (quality  of  the  butter." 

Creameries  and  infectious  diseases,  J.  J.  Welply  {Lancet,  1894, 
pp.  002-0'Jii).—X  case  is  detailed  in  which  typhoid  fever  was  conveyed 
throujih  a  creamery  to  its  patrons  by  drinl^ing-  the  skiiii  milk.  A  farm 
on  which  there  had  been  a  case  of  typhoid  fever  furuished  milk,  to  the 
creamery.  This  milk  was  of  course  mixed  with  that  of  the  other  patrons 
and  separated,  the  patrons  takinj^-  the  mixed  skim  nd^k  home.  Out  of 
about  L*4  faruis  dealing  with  the  creamery  12  suffered  with  the  disease, 
while  all  the  farms  m  that  district  not  deahng  with  it— about  ISO- 
escaped  except  2,  and  the  infection  was  indirectly  conveyed  to  these. 
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The  persons  attacked  liad  been  in  the  habit  of  drinkincc  the  skim  milk. 
Of  the  12  fainis  whicli  escai)ed  the  epidemic,  on  some  the  skim  milk 
was  not  used  without  boiling,  and  on  the  others  it  Avas  given  only  to 
young  cattle  and  pigs.  Farmers  in  the  infected  district  who  carried 
their  milk  to  another  creamery  Avere  not  attacked.  Of  28  cases  which 
occurred  in  the  town  iu  thedistrict,  19  used  skim  milk  and  the  remain- 
ing 4  had  milk  from  the  infected  dairies.  In  all — in  the  town  and  rural 
district — there  were  01  cases  of  typhoid  fever,  "  every  one  of  which 
was  capable  of  beingfcasily  traced  back  to  the  imported  one.  Fifty- 
two  -contracted  the  disease  directly  throTigh  the  creamery,  and  the 
remaining  9  indirectly  by  means  of  food  or  milk  from  dairies  which 
became  infected  secondarily." 

To  account  for  the  infection  of  the  milk  from  the  fii'st  case  the  author 
found  that  the  person  attacked  with  the  disease  was  nursed  by  one  of 
the  dairy  maids,-  "  aiul  in  several  of  the  dairies  subsequently  visited  I 
found  the  dairy  maids  acting  iu  the  dual  capacity  of  milkers  and 
nurses;  in  fact,  I  saw  sufHcient  to  convince  me  that  if  the  infection 
once  got  on  the  hands  it  had  every  opportunity  of  eventually  reaching 
the  milk." 

In  regard  to  the  germs  of  the  disease  the  author  says: 

'The  typhoid  bacillus  measures  about  the  teu-thowsandth  part  of  an  inch,  and 
Dr.  Klein  has  demonstrated  that  it  is  capable  of  doubling  its  numbers  in  30  min- 
utes. A  streak  of  these,  thereTore,  on  the  finger,  a  quarter  of  an  inch  iu  length 
and  of  microscopical  width,  will  contain  about  2,500  germs,  ;ind  if  they  find  their 
way  into  the  milk  they  will  number  about  40,000  at  the  end  of  L'  hours — (juite  suffi- 
cient to  spread  disease  broadcast  through  all  the  dairies  around  any  buffer  factory. " 

The  author  em])hasizes  the  liability  of  spread  of  infectious  diseases, 
as  scarlet  fever,  diphtheria,  cholera,  etc.,  through  the  medium  of  cream- 
eries, where  even  a  single  patron  is  careless,  and  concludes  that 
"wherever  a  creamery  exists  there  a  sanitary  policenmn  should  secure 
the  proper  management  of  the  dairies."  Recites  the  stringent  rules  of 
the  Denmark  creameries,  imposing  fines  upon  any  patron  delivering 
milk  during  an  outbreak  of  an  infections  disease  in  hisfaniily  or  stock. 

Experiments  in  cheese-making,  H.  H.  Dean  [Ontario  Agl.  Col. 
Bill.  !J5,  pp.  o-/). — A  report  is  given  of  a  number  of  exi^eriments  in 
making  cheese  during  May  and  June.  In  each  experiment  2  lots  of  300 
lbs.  of  milk  each  were  used,  one  lot  containing  milk  with  less  than  o.G 
per  cent  of  fat  and  the  other  lot  of  milk  with  a  higher  percentage  of  fat. 
The  highest  per  cent  was  4.4  and  the  lowest  3.-3.  Tlie  method  of  making 
the  cheese  is  described  in  detail  and  the  results  are  tabulated.  During 
May  the  richer  milk  averaged  .').8  per  cent  of  fat  and  the  poorer  milk 
3.4S  per  cent.  The  former  gave  1  lb.  of  cured  cheese  from  J 0.77  lbs.  of 
milk  and  the  latter  1  lb.  from  11.4G  lbs.  The  amount  of  green  cheese 
made  from  1  lb.  of  fat  in  the  richer  milk  was  2.r)9  lbs.  and  in  the  poorer 
inilk  2,08  lbs.  The  average  percentage  of  fat  in  the  whey  was  0.20  and 
0.25,  respectively.  In  the  June  experiment  the  richer  milk  averaged 
4.18  per  cent  of  fat  and  the  poorer  milk  3.0.     One  pound  of  cured  cheese 
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was  made  from  9.70  lbs.  of  tbe  former  milk  and  10.59  lbs.  of  the  latter. 
The  average  amount  of  green  cheese  produced  from  1  lb.  of  tat  in  the 
richer  mdk  was  2.0  lbs.  and  m  the  poorer  2.S  lbs.  The  percentage  of 
fat  in  the  whey  was  0.19  in  both  cases.  The  cured  cheese  was  scored 
by  competent  judges. 

The  May  cheese  from  the  richer  milk  scored  83  points  and  that  from 
the  poorer  milk  84  points;  the  June  cheese  from  the  richer  milk  scored 
91  points  and  that  from  the  poorer  milk  93  points.  The  cheeses  scor- 
ing the  highest  number  of  points  in  May  and  June  were  made  from  milk 
with  3.2  and  3.4  per  cent  of  fat,  respectively. 

"It  is  yet  too  soon  to  draw  deliuite  couchisious  from  our  work,  but  so  far  it  would 
indicate : 

"(1)  An  increased  percentage  of  fat  in  tbe  milk  gives  an  increased  yield  of  cheese, 
thougli  not  in  the  same  proportion. 

"  (2)  That  a  pound  of  butter  fat  in  milk  ranging  from  3.2  to  3.7  per  cent  will  make 
more  cLeese  than  a  pound  of  fat  in  milk  ranging  from  3.6  to  4.5  per  cent  of  fat. 

"(3)  That  there  need  not  necessarily  be  more  loss  of  fat  in  whey  from  rich  milk 
up  to  4.5  j)er  cent  fat  than  from  poor  milk,  though  we  did  notice  a  little  more 
'grease'  on  the  hoops,  press,  and  shelves  from  the  rich-milk  clieese  (4.5  per  cent 
fat). 

"(4)  That  milk  containing  the  same  per  cent  of  fat  does  uot  always  give  the  same 
yield  of  cheese,  especially  when  comparing  one  day  with  another  or  one  mouth  with 
another.  April  30,  300  lbs.  of  3.9  per  cent  milk  made  28^  lbs.  cured  cheese;  May  1, 
same  quantity  and  quality  of  milk  made  27^  lbs. ;  June  9  it  made  28^  lbs.  May  1, 
300  lbs.  of  3.60  per  cent  milk  made  24^  lbs.  cnred  cheese;  May  2,  27^  lbs. ;  June  6, 
28  lbs.  May  4  both  vats  tes  ted  3.7  per  cent  and  each  made  27i  lbs.  cured  cheese. 
June  8,  3.7  per  ctmt  milk  made  28J  lbs.  cheese." 

The  difference  between  the  payment  for  milk  by  weight  and  by  test 
is  illustrated  in  a  table.  The  author  is  inclined  to  believe  that  pay- 
ment for  milk  by  test  at  cheese  factories  works  an  injustice  to  the  patron 
furnishing  the  poorer  milk  and  gives  the  patron  furnishing  rich  milk 
more  than  his  just  share  of  the  proceeds. 

"To  overcome  this  difflculty  it  has  been  suggested  by  one  of  our  prominent  young 
dairymen  of  western  Ontario  to  add  1  per  cent  to  each  man's  butter-fat  reading. 
For  instance,  a  patron  who  sends  an  average  of  4  per  cent  milk,  call  his  test  5  per 
cent;  one  who  sends  3  per  cent  milk,  call  it  4;  and  so  on  with  all  the  tests.  When 
this  was  first  suggested  I  w^as  not  favorably  inclined  toward  the  plan;  but  the 
results  as  seen  in  the  table  would  seem  to  indicate  that  adding  I  or  even  2  per  cent 
to  the  fat  readings  in  these  tests  is  more  nearly  correct  than  paying  by  weight  of 
milk  or  by  the  fat  alone." 

Report  on  special  research  into  the  processes  of  Cheddar 
cheese-making,  F.  J.  Lloyd  {Bd.  Agr.  L'pt.  Distrih.  Grants  for  Agl. 
Education  in  Great  Britain  1893-94,  pp.  113-127). — An  account  of  prac- 
tical trials  in  making  cheese  in  a  district  where  it  was  popularly  believed 
good  cheese  could  not  be  made.  Great  difficulty  was  experienced,  upon 
which  analysis  of  the  soil  and  the  pasture  grasses  threw  no  light. 
The  trouble  was  found  to  be  a  bacteriological  one,  and  three  taints 
were  detected  in  the  curd;  i.  e.,  a  fecal  odor,  an  "  aldehyde"  odor,  and 
spongy  curd.  These  were  studied  and  nnmerons  bacteria  found,  but 
the  forms  responsible  for  the  taints  were  not  isolated.     The  evil  effects 


482  EXPERIMENT    STATION    RECORD. 

of  these  were  overcome  to  considerable  extent  by  allowing  two  curd  to 
become  unusually  sour  before  grinding-. 

The  cause  of  blue  spots  in  cheese,  T.  J.  Klaverweiden  {Milch 
Zt(j.,  ;Jo  (^<S'^i),  ^'^o.  -114,  iW-  -'^^O-'ilL^;  Xo.35,p2h  558-5H0). — Considerable 
trouble  was  experienced  in  Holland  with  cheese  becoming  streaked  or 
spotted  with  blue,  aud  the  author  made  an  investigation  of  the  matter 
which  soon  showed  that  the  trouble  was  not  due  to  bacteria  primarily. 
Qualitative  analysis  of  the  spotted  cheese  showed  the  presence  of  iron, 
but  no  copi)er  was  found.  Normal  cheese  gave  a  slight  reaction  which 
was  at  first  misleading,  but  afterwards  proved  to  be  due  to  phosphates. 

(.Quantitative  determinations  were  then  made  by  Oudeman's  method, 
which  showed  the  following  percentages  of  iron  in  different  cheese: 

Per  ceut 

Cheddar  cheese 0.  0092 

Clear  Gonda  cheese 0.  0112 

Blued  Gouda  cheese  No.  1 0.  0400 

Blue  specks  from  the  latter 0.  6809 

This  method  is  said  to  sometimes  give  too  high  results.  Another 
method  (formation  of  iron  ahim  and  titration  with  hyposulphite  in 
in^esence  of  x^otassium  iodid)  gave  the  following  amounts  of  iron: 

Per  cent. 

Blued  cheese  No.  2 0.  0094 

Blued  cheese  No.  3 0.  0080 

Clear  cheese : 0.  004G 

By  this  method  the  blued  Gouda  cheese  contained  0.0083  i)er  cent  of 
iron,  and  the  blue  specks  from  the  same  0.14  per  cent. 

The  pre^:euce  of  iron  was  also  clearly  demonstrated  under  the  micro- 
scope, and  the  author  concludes  the  blue  coloration  is  due  to  particles 
containing  iron,  which,  however,  appear  often  to  be  accompanied  by 
some  other  foreign  substance.  Lengthy  studies  were  made  to  find  how 
these  materials  got  into  the  milk  or  cheese.  These  led  to  no  definite 
conclusions,  but  the  author  suggests  that  the  iron  may  come  from  using 
ferruginous  water,  or  rusty  utensils,  or  may  be  due  to  bacteria,  Creno- 
thrixkiihnicma,  which  takes  iron  up  from  water  and  afterwards  deposits 
it  as  spots  of  iron  oxid.  The  time  of  greatest  prevalence  of  this  micro- 
organism, August  and  September,  agreed  in  general  with  the  occur- 
rence of  this  cheese  faul  t.  Not  a  single  Cheddar  cheese  was  found 
which  turned  blue,  and  as  the  iron  content  of  Cheddar  cheese  was  low 
the  author  regards  this  as  supi^ortiug  his  conclusiou  that  iron  is  the 
cause  of  the  fault. 

Outlines  of  dairy  bacteriology,  H.  L.  Kcssell  (Madison,  Wis.:  Published  hij  the 
author,  1S94 ;  pp.  riII-\-lSG). — This  is  a  short  handbook  intended  primarily  for 
students  in  dairy  schools.  It  attempts  to  present  the  principles  of  the  science  of 
bacteriology  in  their  relations  to  dairy  problems,  and  to  explain  in  a  practical  way 
the  methods  of  controlling  the  activity  of  bacteria  so  as  to  utilize  them  to  advan- 
tage to  the  dairy,  aud  to  avoid  the  evil  results  which  their  unchecked  growth  may 
cause.  Of  the  three  parts  of  the  book  the  first  treats  of  bacteria  in  general,  their 
structure  and  form,  function  aud  distribution;  the  second  of  the  relation  of  bacteria 
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to  milk,  the  sources  of  infection  ami  prever  iou,  the  fermeutatious  of  milk,  presei- 
vatiouof  milk,  aiul  disease  producing  bacte.- x  iu  milk;  aud  the  third,  of  the  rela- 
tion of  bacteria  to  milk  products,  including  their  roh  in  butter-making  and  cheese- 
nuiking,  abnormal  changes  in  butter  and  abnormal  fermentations  in  cheese. 

The  treatment  is  clear  aud  concise,  aud  the  technical  terms  necessarily  used  are 
detincd  in  a  glossary  at  the  eud  of  the  book.  Illustrations  are  entirely  omitted,  "  on 
account,"  as  the  author  says,  "of  the  general  unsatisfactory  nature  of  tlie  ordinary 
processes  used  in  reproducing  bacteria." 

Observations  on  the  dairy  indu.stry  in  the  United  States  and  Canjida,  J. 
HiKDEi.  (Wahniehmumjen  aiif  milchivirthschaftlichem  Gebiete  in  den  I'ereinUjten  Staatcn 
run  Nord-Amerila  und  Kanada.  Darmstadt :  A.  Bevgstrdsser,  1894,  pp.  201,  fiys.  45). — 
'Phis  book  gives  au  interesting  account  of  what  the  author  saw  of  American  dairy- 
ing on  his  travels  in  the  United  States  and  Canada.  The  dairy  work  of  the  experi- 
ment stations,  the  management  of  private  dairies  and  of  cooperative  creameries 
aud  cheese  factories,  and  exhibits  of  improved  dairy  machinery  at  the  World's 
Fair  are  described  in  detail.  The  butter  markets,  dairy  boards  of  trade,  aud  milk 
snpply  of  cities  also  receive  attention. 

Iu  the  chapter  on  "  What  is  America  doing  for  the  advancement  of  dairying?"  au 
account  is  given  of  the  experiment-statiou  system  of  this  country,  the  dairy  schools, 
and  the  State  dairy  commissions  and  associations.  The  author  hnds  much  to  com- 
mend and  much  which  he  believes  might  be  imitated  in  Germany  with  advantage. 

Encouragement  of  the  dairy  interests  of  North  Carolina  through  the  medium 
of  State  fairs,  F.  E.  Emery  (Xorth  Carolina  Sla.  Bui.  102,  pp.  227-235). — Kernarks  on 
the  improvenu'nt  of  dairy  stock,  a  report  of  the  test  of  dairy  cows  at  the  State  Fair 
in  1893,  aud  a  plan  for  a  test  of  dairy  cows  at  the  State  Fair  in  1894.  The  test  in 
1893  included  10  cows  of  various  breeds.  The  percentage  of  fat  found  in  the  milk 
ranged  from  1.4  (native)  to  8.4  (Jersey). 

The  progress  of  the  dairy  industry  in  North  Carolina,  H.  B  Battle  {North 
Carolina  Sta.  Bui.  101,  pp.  210-224). — A  paper  discussing  this  (juestion  with  the  aid 
of  statistics.  It  is  shown  that  during  the  10  years  from  1880-'90  the  number  of 
impr()\'ed  milch  cows,  the  total  yield  of  milk,  butter,  and  cheese,  aud  the  average 
yield  per  cow  have  all  materially  increased,  and  that  the  number  of  butter  factories 
iu  the  State  is  ou  the  increase. 

Dairying  in  Victoria  {Jour.  lBritish~\  Bd.  Af/r.,  1  {1S94),  Xo.  1,  pp.  20,  21). — Sta- 
tistics of  the  dairy  industry  in  Victoria  and  an  account  of  what  is  being  done  by 
bonuses  and  otherwise  to  encourage  it. 

Bacteria  and  dirt  in  milk,  L.  Schmelck  {Landmaiidshladc,  27  {1804),  pp.  530,  531; 
Mdlkrrilid.,  7  {1S04),  p.  548;  ahs.  from  Her.  Internat.  Falsi/.,  1894,  July  15. 

Creaming  and  aerating  milk,  H.  H.  Wing  {New  York  Cornell  Sta.  Ept.  JS92,  pp. 
113-142).— X  reprint  of  Bulletin  3!)  of  the  station  (E.  S.  E.,  4,  p.  361). 

Ludlow's  hand  milk  centrifuge  {Dent,  landw.  Presse,  21  {1894),  No.  79,  p.  753, 
Jifis.  4). 

Some  remarks  on  Babcocks  method  of  fat  determination,  F.  W.  Woll  (  Tidskr. 
norske  Landbr.,  1  {1894),  pp.  285-203). — A  short  historical  sketch,  with  general 
remarks  bearing  upon  the  application  of  the  method  in  (creameries  aud  ]>rivate 
dairies. — F.  w.  woi.L. 

Manufacture  of  butter  {Bol.  Nac.  Agr.,  18  {1894),  No.  15  and  16,  pp.  359-365). 

On  cooperative  creameries,  G.  Gkotenfelt  and  A.  Granstrom  {Aabo :  Imperial 
Finnish  A<jl.  Soc,  1803,  pp.  60). — A  prize  essay. 

Some  Fyen  cooperative  creamery  accounts,  B.  Boggild  {Mdlkcritid.,  7  {1894), 
pp.  517-527). 

A  Swedish  cooperative  creamery  {Nord.  Mejeri  Tidn.,  0  {1894),  pp.  365,  366). 

Trials  of  churns  at  Cambridge,  R.  E.  Crutchley  {Jom\  Eoij.  Agr.  Soc.  England, 
sn:  3,  5  {1804),  No.  10,  pp.  487-407,  dgms.  2,  figs.  4).— The  time  and  power  re(iuired 
by  each  churn,  the  per  cent  of  butter  to  cream,  aud  other  data  are  given. 

Swedish  butter  exhibitions  {Tidskr.  L'andimdn.,  15  {1894),  pp.  640,  641,  678,  679, 
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750,  7'>1). — Accoimts  of  the  elevench  and  twelfth  exhibitions  at  Gotheuberg,  aiul  the 
twenty-fourth,  twenty-fifth,  imtl  twenty-sixth  exhibitions  at  MalnK"). 

The  manufacture  of  good  skim  milk  cheese,  N.  C.  Juel  (Malkcrilid.,  7  {1S04), 
-pp.  53ti-n4.J).  ■ 

The  fat  content  of  centrifugal  skim-milk  cheese,  K.  B()U(:ild  {MulkcritUl.,  7 
{l.SD4),pi>.  503-505). 

Experiments  in  cheese-making,  H.  H.  Dean  {Ontario  A<jh  Col.  and  Ejptl.  Farm 
lipt.  ISO.),  pp.  147,  14S). — Brief  mention  of  work  in  this  line. 

Traveling  dairies.  H.  H.  Dean  {Ontario  Agl.  Col.  and  Exptl.  Farm  Ji'pt.  IS'J.i,  pp. 
153-159). — An  account  of  the  work  done  in  this  direction  during  1893. 

*' During  this  year  tliere  have  been  2  dairies  on  the  road.  .  .  .  During  the  time 
which  [one  of  these]  was  on  the  road  it  traveled  some  1,7."')0  miles,  held  140  meet- 
ings, and  1,944  samples  of  milk  were  tested.  Addresses  were  given  at  all  these 
meetings  on  various  dairy  topics,  hut  most  stress  was  laid  on  the  importance  of 
having  good  cows,  projier  and  abundant  feed  and  water,  and  the  various  steps  in 
liaudliug  milk  until  it  was  put  up  in  a  neat,  attractive  form,  rcadj'^  for  market,  were 
fully  explained.  Thousands  of  "  Hints  on  butter-making'' have  been  distributed. 
The  work  as  a  whole  has  heen  appreciated  by  those  for -whose  benefit  it  was  estab- 
lished, and  no  doubt  great  good  will  come  from  it.  .   .  . 

"  [With  the  other]  we  traveled  altogether  during  the  season  2,409  miles,  held  V^2 
meetings,  delivered  the  same  number  of  lectures,  tested  2,350  samples  of  milk,  of 
which  202  were  buttcTmilk  and  51  were  skim  milk.  We  churned  3,855  IVjs.  of  cream 
whicli  made  987  lbs.  of  butter,  or  about  3.92  lbs.  of  cream  required  to  make  1  lb.  of 
butter.   ... 

"The  whole  province  has  now  been  covered  except  the  counties  of  Peel  and  Hal- 
ton.  Every  farmer  has  had  an  opportunity  of  attending  one  or  more  of  these  daily 
assemblies,  as  they  were  so  arranged  that  all  might  have  the  advantage  of  a  practical 
lesson  in  butter-making,  and  hear  the  main  points  connected  with  dairying  dis- 
cussed." 

Dairy  frauds,  H.  H.  Dean  {Ontario  Agl.  Col.  and  Expil.  Farm  Rpt.  IS'JS,  pp.  171- 
1~,S), — Two  tests  of  "Chase's  Butter  Increaser,"  with  31A^  and  22  lbs.  of  cream, 
respectively,  showed  a  slightly  smaller  yield  with  than  without  it,  and  the  same  per- 
centage of  fat  in  the  buttermilk. 

Mention  is  also  made  of  "Thurston's  New  Butter  Process"  and  "  Gastric  Soda," 
for  both  of  which  extravagant  claims  are  made,  but  no  tests  reported. 

Lactola,  an  artificial  product  from  skim  milk,  C.  Moufit  {English  Patent;  Jonr. 
Soc.  Chem.  Ind.,  13  {1804),  No,  9,  p.  S98). — The  inventor  i)roposes  to  make  up  for  the 
deficiency  of  fat  in  skim  milk  hy  adding  cotton-seed  oil.  One  hundred  gallons  of 
skim  milk  is  boiled  in  a  vacuum  pan  with  50  to  200  lbs.  of  white  sugar  until  evapo- 
rated to  i  or  ^  of  its  bulk  and  then  transferred  to  another  pan,  where  \S  to  2  oz.  of 
refined  cotton-seed  oil  is  added,  and  the  whole  stirred  until  thoroughly  blended. 
Tills  artificial  milk  is  termed  lactola. 
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Sugar  production  in  Egypt,  F.  C.  Penfield  (  TJ.  S.  Consular  Rpt. 
18'Jl.,  Scpi.^  pp.  y,8-41). — A  ri'sitme  of  the  history  of  sugar  culture  iu 
Egypt,  with  statistics  of  tlic  industry  at  present,  and  remarks  on  tlie 
growing'  and  crushing  of  the  cane  and  refining  and  exporting  of  the 
sugar.  Tables  are  given  sho^ving  the  gross  yields  for  several  years  and 
averages  per  acre,  both  of  cane  and  of  sugar  and  molasses  obtained. 
Figures  obtained  from  one  of  the  large  factories  show  an  average  of 
18f  tons  of  cane  per  acre,  producing  in  ISOU  10,0!)  per  cent  of  sugar 
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and  2.3  per  cent  of  molasses.  The  price  of  the  first-grade  sugar 
averages  $3  per  cwt.,  aud  in  1892  the  output  was  (]8,0(»4  tons  of  sugar, 
55,128  tons  being  first  grade.  The  proposed  construction  of  a  vast 
reservoir  at  Assouan,  on  the  Upper  Nile,  is  commended,  to  supply  water 
to  the  planters  in  the  drought  of  summer. 

The   use   of  pure   yeasts  in  cider-making  (Ind.    Lait.,  19   (1S94),   No.   52,  pp. 

254,  255). 

Vegetable  fibers,  A.  Rosoll  {Jahresher.  niedcr  bsterr.  Landw.  oherrealschule,  JViejicr 
Neustadf,  29  {1894),  pp.  15,  pjs.  5;  ahs.  hi  Bot.  Centhl.,  60  (1894),  No.  7,  pp.  215,  216). 

Improvements  in  apparatus  to  be  employed  in  the  cleaning  of  cotton  seed 

{Jour.  Soo.  Chem.  Ltd.,  13  {1894),  No.  9,  p.  S93). 

AGRICULTURAL   ENGINEERING. 

The  progress  of  cooperative   drainage  in  Rhine  Hesse,  Luedecke  (Ztschr. 

landw.  Ver.  Hessen,  1894,  No.  41.  pp.  330.  337;  No.  42,  pp.  345,  346). 

Windmillirrigation,  K.  H.  Egglestox,  Jr.  {Cult,  and  Country  Gent.,  1894,  Nov.  8, 
p.  805). 

The  measurement  and  division  of  water,  L.  G.  Carpenter  {Colorado  Sta.  Bui. 
27,  pp.  42,  figs.  7). — This  is  a  third  revised  edition  of  Bulletin  13  of  the  station  (E.  S. 
R.,2,  p.  396). 

An  electric  plow,  F.  Brutsciike  {Deut.  landw.  Presse,  21  {1894),  No.  89,  pp.  834^ 
835,  fig.  1). 

Miscellaneous  implements  exhibited  at  Cambridge,  T.  STiRTON(JoKr.  Rog.  Agr. 
Soc.  England,  ser.  3,  5  (1894),  No.  19,  pp.  466-487,  figs.  12). — Notes  on  the  work  of  the 
manure  spreader,  bay  presses,  weighbridge,  potato  digger,  plows,  sheep  dipping 
apparatus,  and  other  implements. 

New  dairy  building,  H.  H.  Deax  (Ontario  Agl.  Col.  and  Exptl.  Farm  Rpt.  1893, 
pp.  174, 175,  figs.  2). — Plans  of  the  new  dairy  building  at  the  Ontario  Agricultural 
College. 

STATISTICS. 

Report  of  director  of  Connecticut  Storrs  Station  (Connecticut  Starrs  Sta.  Bpt. 
1893,  pp.  8-16). — This  includes  general  remarks  on  the  lines  of  work  pursued  during 
the  year,  including  the  examination  of  food  stalls  made  under  the  supervision  of  the 
director  of  the  station  as  a  member  of  the  jury  of  awards  at  the  World's  Fair,  and 
investigations  with  the  bomb  calorimeter  and  the  respiration  calorimeter. 

"Hitherto  the  only  satisfactory  bomb  calorimeter  has  been  that  of  Berthelot,  but 
its  great  cost,  $1,000  or  more,  which  is  due  to  the  large  quantity  of  platinum  required 
for  its  construction,  has  prevented  its  general  use.  With  the  aid  of  Prof.  Hempel, 
of  Dresden,  I  have  succeeded  in  obtaining  a  bomb  calorimeter  which  costs  not  more 
than  $100  or  $200,  and  proves  quite  satisfactory.  The  effort  is  now  being  made  to 
devise  one  which  shall  be  less  expensive." 

Report  of  treasurer  of  Connecticut  Storrs  Station  (Connecticut  Storrs  Sta.  Bpt. 
1893,  pp.  6,  7).— This  is  for  the  tiscal  year  ending  June  30,  1893. 

Sixth  Annual  Report  of  Georgia  StaX-iou.  (Georgia  Sta.  Rpt.  1893,  pp.  107-111). — 
A  brief  review  of  the  work  of  the  year,  list  of  bulletins  published,  and  a  financial 
statement  for  the  fiscal  year  ending  June  30,  1893. 

Sixth  Annual  Report  of  Indiana  Station  (Indiana  Sta.  Bpt.  1893,  pp.  55).— This 
includes  short  reports  by  the  director,  chemist,  botanist,  veterinarian,  horticulturist, 
and  agriculturist,  some  of  which  are  mentioned  elsewhere,  and  a  financial  statement 
for  the  fiscal  year  ending  June  30,  1893. 
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Annual  Report  of  New  York  Cornell  Station  for  1892  (Xew  York  Cornell  Sta. 
Bpi.  lS92,pp.  4S3). — This  contaius  short  reports  by  the  director;  treasurer  for  the 
fiscal  year  ending  June  30,  1892 ;  the  chemist,  botanist,  and  arboriculturist ;  crypto- 
gamic  botanist  and  phmt  iiathologist ;  entomologist,  agriculturist,  and  horticulturist ; 
a  reprintof  bulletins  38  to  49,  inclusive ;  and  a  detailed  statement  of  the  receipts  and 
expenditures  of  the  station  for  the  fiscal  year  ending  June  30,  1892. 

Sundry  investigations  of  the  year  {New  York  Cornell  Sta.  Bpt.  1892,  pp.  395-460). — 
A  reprint  of  Bulletin  49  of  the  station  (E.  S.  R.,  4,  pp.  802,  811,  817,  821,  836,  83  i). 

Report  of  the  Statistician  ( T.  S.  Dept.  Agr.,  Division  of  Statistics  PqH.  119,  Sept., 
1894). — The  subjects  treated  are  as  follows;  Crop  report  for  Sejitember;  number  and 
condition  of  stock  hogs:  notes  from  reports  of  State  agents;  tabulated  data  giving 
the  average  condition  of  crops  September  1,  1894 ;  urban  population  in  the  South ; 
notes  on  foreign  agriculture,  and  transportation  rates. 

Proceedings  of  the  seventh  annual  convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  (  TJ.  S.  Dept.  Agr.,  Office  of  Expen- 
ment  Stations  Bii  1. 20,  pp.  9S.) — This  is  the  proceedings  of  the  convention  held  at  Chicago, 
Illinois,  October  17-19,  1893.  In  addition  to  the  general  business  and  discussion 
the  following  papers  are  given:  Agricultural  investigation  at  Rothamsted,  England, 
Sir  J.  H.  Gilbert;  How  can  we  increase  the  attendance  of  station  officers  at  our 
annual  conventions?  C.  E.  Thorne;  Shopwork  instruction  at  the  Iowa  State  College 
of  Agriculture  and  Mechanic  Arts,  C.  W.  Bissell;  Technical  education,  C.  W.  Hall; 
The  manual  training  and  the  apprenticeship  system,  C.  R.  Richards;  Mechanical 
drawing  in  technical  schools,  J.  J.  Flather;  The  Solandi  printing,  B.  D,  Halsted; 
and  Field  observations  with  fungi,  B.  U.  Halsted. 

A  8hort«account  of  this  convention  has  been  given  (E.  S.  R.,  5,  p.  274) 

Report  of  the  convention  of  German  Experiment  Stations,  1894  {Chem.  Ztg., 
18  (1894,  No.  81,  p.  15G5;  No.  82,  pp.  1588,  1589). 

Murrumbidgee  Experimental  Farm,  North  Wagga  Wagga,  New  South  Wales, 
J.  Coleman  {Agl.  (iaz.  N.  S.  TV.,  5  {1894),  No.  9,  pp.  G3 1-638). —General  notes  on  the 
location  of  the  station  and  on  crops  grown  in  1893. 


MISCELLANEOUS. 

Report  of  the  convention  of  the  Association  of  German  Natural  Scientists 
and  Physicians,  1894  {Chem.  Ztg.,  18  {1894),  No.  79,  pp.  1514-1519;  No.  80,  pp.  1534- 
1543;  No.  82,  pp.  1589-1597). 

Agriculture  in  Germany  and  America,  M.  Maercker  {Lanclw.  Ealender  for  1895, 
pp.  51-87). 

Recent  paodes  of  agricultural  inquiry,  W.  Maxwell  {Proc.  Ses.  State  Agl.  Soc. 
Louisiana,  1894,  pp.  42-51). 

Typical  farms  in  East  Anglia,  R.  Bruce  {Jour.  Boy.  Agr.  Soc.  England,  ser.  3,  5 
{1894),  No.  19,  pp.  497-530). — Reports  on  the  number  of  farms,  giving  the  expenditures, 
receipts,  number  and  kind  of  stock  kept  and  crops  grown,  and  methods  pursued. 

New  South  Wales  w^ool  exhibit  at  the  World's  Columbian  Exposition, 
H.  G.  KiTTRiDGE  {Tech.  Quart.,  1894,  April,  pp.  4-20). 

Report  of  public  measures  for  the  advancement  of  agriculture  in  Norway 
during  1893  {Krisiiania  :  1894,  pp.  LVIII  -j-  391,  uith  appendices). 


NOTES. 


Nevada  Station. — F.  Stadtmuller  has  been  appointed  assistant  chemist. 

New  Hampsiiir?:  Station. — As  a  result  of  an  examination  by  the  tuberculin  test, 
the  station  herd  has  been  found  affected  with  tuberculosis.  Out  of  a  herd  of  about 
60,  9  have  been  condemned,  and  of  these  3  have  been  slaughtered.  The  condemned 
animals  have  been  separated  from  the  rest  of  the  herd,  and  the  test  will  be  applied 
again  in  about  6  weeks.  The  milk  from  these  animals  is  to  be  used  for  experimental 
purposes. 

Papers  presented  before  the  Botanical  Club  of  the  American  Association 
FOR  the  Advancement  of  Science. — The  following  informal  papers  were  presented 
before  the  Botanical  Club  during  the  meeting  of  tho  American  Association  for  the 
Advancement  of  Science  at  Bi-ooklyn,  N.  Y.,  August  16-21,  1894:  The  germination  of 
the  macrospores  of  Marsilia  resfita,  C.  E.  Bessey ;  Tannin  as  a  mordant  for  staining 
cell  membranes,  E.  F.  Smith;  Tannin  as  a  mordant  for  staining  protoplasmic  struc- 
tures, F.  C.  Newcombe;  The  use  of  measures  in  the  identification  of  grasses,  W.  J. 
Beal;  The  decrease  of  oat  smut  in  Vermont,  L.  R.  Jones;  Formalin  as  a  preserving 
fluid,  B.  T.  Gallowaj-,  E.  F.  Smith,  and  G.  H.  Hicks;  The  check  list  of  plants  of  the 
Northeastern  States,  X.  L.  Britton ;  The  bacterial  diseases  of  cucumbers,  E.  F.  Smith ; 
Extreme  decapitalization,  C.  E.  Bessey:  A  Ea'matococcus  for  class  demonstration 
of  motile  gametes,  L.  R.  .Tones;  Sporangial  trichomes  on  certain  ferns,  E.J.  Duraud; 
The  significance  of  stipules  from  the  standpoint  of  paleobotany,  A.  Hollick ;  Eustichia 
norvegica  fruiting  in  Wisconsin,  C.  R.  Barnes;  Gonidial  chains  of  Entijloma  flmrkece, 
J.  J.  Davis;  Solandi  printing  of  variegated  leaves,  B.  D.  Halsted;  A  better  pro- 
nunciation of  botanical  terms,  C.  E.  Bessey;  Tho  peach-spotting  fungus  as  a  leaf 
parasite,  B.  D.  Halsted;  Development  of  Olipidium  S]).,  E.  J.  Durand;  A  peculiar 
discoloration  of  the  pteonia  leaf,  B.  D.  Halsted ;  A  simple  method  of  making  pure 
cultures  of  fungi,  E.  F.  Smith;  The  work  of  the  botanical  seminar  of  Nebraska, 
C.  E.  Bessey  and  R.  Pound;  The  killing  of  young  pear  shoots  by  excessive  trans- 
piration, M.  B.  Waite;  and  Staining  of  the  fiagella  of  bacteria,  M.  B.  Waite. 

Botanical  papers  read  at  the  meeting  of  the  American  Association  for 
the  Advancement  of  Science. — The  following  papers  were  read  before  section  G 
(botany),  at  the  meeting  of  the  American  Associationfor  the  Advancement  of  Science, 
Brooklyn,  N.  Y.,  August  16-21,  1894:  The  growth  of  radishes  as  affected  by  the  size 
and  weight  of  the  seed,  B.  T.  Galloway;  Movement  of  gases  in  rhizomes,  K.  Golden; 
The  sugar  maples  of  Central  Michigan,  W.  J.  Beal ;  Some  affinities  among  Cactacew, 
J.  M.  Coulter;  Simplification  and  degeneration  of  structure  in  angiosperms,  C.  E. 
Bessey;  Regulatory  growth  of  mechanical  tissue,  F.  C.  Newcombe;  Further  studies 
in  the  relationship  and  arrangement  of  the  families  of  flowering  plants,  C.  E. 
Bessey;  The  watermelon  disease  of  the  South,  E.  F.  Smith;  Preliminary  note  on  the 
relation  between  the  sterile  and  fertile  leaves  of  Onoclea,  G.  F.  Atkinson;  Lophopap- 
pns,  a  new  genus  of  mutisiaceous  Compositce,  and  Fluckifjeria,  a  new  genus  of  Gesner- 
iaeew,  H.  H.  Rusby;  Preliminary  note  on  the  swarm  spores  of  Pythium  and  Ceratio- 
myxa,  G.F.Atkinson;  A  revision  of  the  genus  Scouleria,  E.  G.  Britton;  Evidence  as 
to  the  former  existence  of  large  trees  on  Nantucket  Island,  B.  G.  Wilbur;  Notes  on 
the  primary  foliage  and  leaf  scars  of  Pinus  rujida,  N.  L.  Britton;  Notes  on  Chalara 
paradoxa,  C.  E.  Bessey;  A  hybrid  among  mosses,  E.  G.  Britton;  Notes  on  a  root  rot 
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of  beet,  B.  D.  Halsted;  On  Torrya  as  a  generic  name,  N.  L.  Britton;  Notes  on  tlie 
genus  Eucalypta,  F,.  G.  Britton;  On  the  growth  of  forest  trees  as  illustrated  by 
corner  marks  107  years  old,  J.  Hotchkiss;  and  Species  of  Taphrina  parasitic  on 
Populus,  Mrs.  F.  W.  Patterson. 

In  addition  the  following  were  read  before  the  joint  meetings  of  Sections  F  and  G : 
Some  interesting  conditions  iu  wood  resulting  from  the  attacks  of  insects  and  wood- 
peckers, A.  D.  Hopkins;  Work  of  the  Indiana  biological  survey,  A.  W.  Butler;  Rela- 
tion of  age  of  type  to  variability,  L.  H.  Bailey;  The  struggle  for  existence  under 
cultivation,  L.  H.  Bailey;  and  Limits  of  biological  experiments,  M.  Miles. 
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Garden  herbaria,  or  collections  of  specimens  illustrating  the  species 
and  varieties  of  cultivated  plants,  have  been  begun  at  a  few  of  the 
experiment  stations,  notably  under  direction  of  Prof.  L.  H.  Bailey,  at 
the  station  connected  with  Cornell  University.  The  object  of  these 
herbaria  is  to  furnish  a  scientific  basis  for  the  study  of  varieties  by 
providing  a  fund  of  exact  information  for  their  identification,  and, 
what  is  of  vastly  greater  importance,  for  the  guidance  of  experiment- 
ers who  are  seeking  to  improve  them.  Such  collections  help  to  show 
the  relationships  of  varieties  and  indicate  features  to  be  elaborated 
and  improved,  and  others  to  be  discarded.  It  is  an  acknowledged  and 
regretted  fact  that  in  the  study  and  comparison  of  different  varieties 
of  plants,  and  particularly  of  fruits  and  vegetables,  a  decided  draw- 
back sometimes  exists  in  the  absence  of  accurately  determined  speci- 
mens, and  even  of  precise  descriptions  or  figures.  It  may  occur  that 
some  of  the  varieties  considered  have  been  misidentified,  or  that  the 
plants  under  observation  vary  more  or  less  from  the  original  stock,  and 
in  various  ways  uomenclatural  and  other  errors  may  inadvertently 
creep  in,  affecting  the  value  of  the  results  reached,  and  possibly  ren- 
dering them  absolutely  misleading.  A  remedy  for  such  a  condition  of 
things  exists  in  the  garden  herbaria,  which  have  been  found  almost 
invaluable  aids  in  varietal  -work. 

The  scope  of  these  collections  may  vary,  but  should  be  as  extensive 
as  practicable.  They  should  primarily  comprise  dried  specimens  of 
the  different  varieties  cultivated,  and  in  the  case  of  annuals  should 
be  enlarged  each  year  by  the  addition  of  plants  grown  from  seed.  Not 
only  should  tyjiical  representatives  of  the  varieties  be  shown,  but  also 
marked  variations  should  be  preserved.  Where  the  whole  plant  can 
not  be  pressed,  leaves  from  different  portions  and  sections  of  the  stem 
and  branches  may  be  selected.  In  the  case  of  fruit  trees,  for  instance, 
leaves  should  be  saved  from  new  shoots  of  the  year's  growth,  and  also 
from  fruiting  branches.  The  blossoms,  in  bud  and  full  bloom,  should 
be  carefully  pressed,  so  as  to  retain  the  relations  of  the  various  parts. 
Small  packets  of  the  seed,  both  green  aud  ripe,  should  not  be  neg- 
lected, and  where  the  plan  is  available  dried  fruits  may  be  kept.    Plas- 
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ter  or  wax  casts  of  the  fruit,  made  at  difierent  stages  of  maturity,  are 
important,  as  they  accurately  preserve  the  size  and  form  and  a  record  of 
the  changes  during  growth.  A  mold  in  plaster  of  Paris  can  be  made 
of  most  fruits  with  comi^arative  ease,  and  the  resulting  cast  can  be 
colored  to  life  or  not,  at  the  discretion  of  the  curator.  For  many 
varieties  of  orchard  fruits  a  record  of  the  successive  stages  of  growth 
is  of  especial  value,  as  for  example  for  peaches,  some  varieties  of  which 
change  form  and  size  remarkably  in  the  last  week  of  maturity.  In 
like  manner  casts  may  be  made  of  the  roots  for  root  crops,  and  also 
in  other  cases.  In  some  instances  specimens  of  the  plants,  fruits,  and 
roots  may  be  preserved  in  alcohol,  thus  rendering  them  available  for 
study. 

Photography  is  of  the  utmost  value,  and  should  be  employed  freely. 
The  plants  should  be  photographed  while  growing,  and  at  difierent 
periods  of  growth,  particularly  those  individuals  afterwards  to  be 
pressed  for  the  herbarium.  Fruit  trees  may  be  photographed  in  the 
nursery  rows  when  one  or  two  years  old,  and  afterwards  in  the  orchard, 
both  before  reaching  a  fruiting  age,  and  later  to  show  the  change  in 
form  produced  by  fruit  bearing.  Frequently  the  growing  fruit  may  be 
photographed  to  show  the  manner  of  growth  and  relation  to  the  i)lant 
bearing  it,  and  views  may  also  be  made  of  the  fruit  cut  transversely  and 
longitudinally  to  show  its  structure,  which  is  so  frequently  a  charac- 
teristic point.  When  advantageous  and  possible  to  do  so,  color  sketches 
may  be  made,  and  a  point  to  be  carefully  observed  is  the  taking  of 
coiiious  notes  during  the  growing  season,  and  particularly  concerning 
the  time  of  blooming  and  fruiting. 

By  the  employment  of  such  methods  and  the  preservation  of  material 
in  this  manner  accurate  identihcations  can  be  made,  an  absolute  record 
kept  of  progress  toward  improvement,  and  variations  noted  for  study 
and  experiment.  If  the  collector  keeps  steadily  in  view  the  main 
object  of  his  work,  which  is  to  obtain  a  permanent  and  visible  record 
of  the  different  forms  of  cultivated  plants  that  may  lead  to  the  dis- 
covery of  some  improved  system  of  classification  or  some  general  prin- 
ciples governing  improvement  of  varieties,  he  will  not  only  have  much 
greater  satisfactiou  in  his  work  than  usually  attends  the  testing  and 
identification  of  varieties,  but  will  also  help  to  lift  the  varietal  work  of 
the  horticulturist  from  its  present  dead  level  of  routine  and  empiricism. 


NITRIFICATION  IN  ARABLE  SOIL/ 

p.  p.  Dehkraix. 
EXCES3IVE  NITRIFICATION   IN  SOILS  SENT  TO  THE  GRIGNON   STATION. 


Early  in  1891  a  sample  of  soil  collected  on  the  estate  of  M.  Fizeau, 
near  La  Ferte-sous-Jonarre  (Seine-et-Marne),  was  sent  to  tlie  Grignon 
Station.  On  analysis  this  soil  was  found  to  contain,  per  kilogram,  total 
nitrogen,  1.96  gm.;  total  phosphoric  acid,  1.08  gm. ;  phosphoric  acid 
soluble  in  acetic  acid,  0.021  gm.,  and  lime,  7.2  gm.  It  was  j)laced  in 
large  earthenware  pots,  and  the  drainage  water  which  passed  through 
was  collected  and  examined  for  nitrates.    The  results  were  as  follows: 

Nitric  nitrogen  per  cubic  meter  of  drainage  tvater. 


Collected  March  24 
Collected  April  7  . . , 


Xo.  1. 


Grams. 
584 
664 


No. 


Grams. 
5H9 
466 


These  amounts  are  excessive.  As  the  result  of  determinations  made 
in  1870,  1872,  and  1873  by  Dr.  Frankland  in  the  drainage  water  from 
vegetation  boxes  at  Eothamsted  it  was  found  that  the  nitrogen  content 
I)er  cubic  meter  was  21.95  gm.;  the  average  of  Warington's  analyses  of 
drainage  water  from  the  same  boxes  6  years  later  was  only  10.0  gm.; 
and  at  Grignon  the  average  during  1891-'92  was  39  gm. 

It  was  suspected  that  this  excessive  amount  of  nitrates  was  due  to 
shipping  the  soil  in  sacks  previously  used  for  nitrate,  but  inquiry  indi- 
cated that  this  was  not  the  case.  It  is  probable,  however,  that  in  ship- 
ment the  sack  of  soil  came  in  contact  with  others  containing  nitrate,  and 
this  suspicion  is  strengthened  by  the  fact  that  tlie  excessive  nitrification 
indicated  by  the  first  determination  was  not  maintained  in  subsequent 
experiments.  It  is  true  that  high  amounts  of  nitrates  were  observed 
during  the  remainder  of  the  year  (1891),  but  they  never  reached  the 
amount  observed  at  the  beginning.  October  11,  1891,  there  was  found 
196  gm.  of  nitric  nitrogen  per  cubic  meter  of  drainage  water,  and  on 
July  21,  1892,  144  gm. 


1  Coiitimied  froni  p.  353. 


491 


492 


EXPERIMENT    STATION    RECORD. 


In  1892  observations  of  a  similar  nature  were  made  on  two  samples 
of  soil  of  the  Liinagne  of  Auvergne — one  from  Marmilhat  and  the  other 
from  Palbost.  Examinations  of  the  drainage  water  from  pots  of  these 
soils  gave  the  following  results : 

Nitric  nitrogen  per  cubic  meter  of  drainage  water. 


July  21, 1892 

September  21, 1892  . 


Marmilhat.   Palbost. 


Grams. 
884 
250 


Gramt. 
140 

285 


The  results  of  the  first  determinations  are  very  high.     For  compari- 
son the  results  obtained  on  other  soils  in  1890  and  1891  are  added: 

Nitric  nitrogen  per  cubic  meter  of  drainage  water. 


Wardrecqiies  soil. 
Blaringliem  soil  . . 


1890.  1891, 


Grams. 
116 

108 


Grams. 
33 
39 


When  these  results  are  combined  and  studied  the  interesting  fact  is 
brought  out  that  nitrification  is  very  active  in  soils  recently  put  under 
experiment.  This  confirms  an  opinion  expressed  some  time  ago  by 
Schlosing  in  discussing  a  memoir  of  Coren winder  published  in  1856, 
which  stated  that  in  stirred  and  pulverized  soils  the  production  of  car- 
bonic acid  was  more  raj)id  than  in  undisturbed  soil.  This  accelerated 
combustion  was  attributed  to  the  freer  circulation  of  oxygen  in  the 
stirred  soil,  but  Schlosing  denied  this.  He  stated  that  stirring  the  soil 
favored  the  spread  of  organisms  which  are  the  agents  of  combustion. 
It  is  evident,  he  stated,  that  in  a  liquid  medium  the  microscopic  organ- 
isms are  able  to  move  freely  from  place  to  place  and  to  act  ui3on  every 
portion  of  the  material,  but  in  the  soil  they  do  not  possess  this  unre- 
stricted power  of  locomotion.  They  are  found  only  on  the  surface  of  the 
particles  of  moderately  moist  soils  where  the  very  thin  film  of  moisture 
is  decidedly  unfavorable  to  their  movement  from  place  to  place,  and  con- 
sequently, wnen  the  food  at  any  given  point  is  exhausted  the  activity 
of  the  organisms  is  checked.  If  the  soil  is  stirred  the  organisms  are 
scattered  and  find  new  supplies  of  nourishment,  and  their  activity 
develops  again.  Schlosing  extended  this  hypothesis  to  the  explanation 
of  the  phenomenon  of  nitrification,  but  it  was  not  until  many  years 
afterwards  that  experiments  on  the  pulverization  of  the  soil  by  the 
author  called  attention  to  the  importance  of  this  suggestion. 

This  effect  of  pulverization  was  not  clearly  observed  in  soils  kept  in 
the  laboratory  and  which  had  been  subjected  to  various  manipulations, 
such  as  sampling,  grinding,  sifting,  etc.  These  operations  so  thoroughly 
disseminated  the  ferments  that  subsequent  pulverization  produced  little 
effect.  It  was  quite  otherwise,  however,  with  soils  which  had  been  left 
undisturbed  in  place  and  afterwards  pulverized  and  stirred. 
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ZATION AND   AERATION  IN   AUTUMN. 


In  the  latter  part  of  November,  1892,  50  kg.  lots  of  Palbost  and 
Marmilhat  soils  were  taken  to  the  station  buikliug  at  Grignon.  These 
soils  had  been  selected  for  experimental  purposes  in  1890,  and  had 
remained  unmanured  since  that  time.  At  the  same  time  a  sample  of 
Grignon  soil  was  collected  which  had  remained  unfertilized  since  1875, 
except  that  in  the  spring  of  1891  it  had  received  an  application  of 
manure  leachings,  the  effects  of  which  had  almost  entirely  disappeared. 
As  checks  Palbost,  Marmilhat,  and  Grignon  soils  manured  in  1891  and 
remaining  in  place  were  used. 

The  unfertilized  soils  were  spread  out  on  the  paved  floor  of  the  sta- 
tion building  and  stirred  at  various  times  during  about  six  weeks.  The 
temperature  in  the  building  was  generally  quite  low,  although  when 
the  temperature  outside  fell  below  zero  the  building  was  heated.  In 
the  latter  part  of  December  the  soils  were  placed  in  pots,  Where  they 
were  allowed  to  remain  for  some  time,  a  sample  of  500  gm.  being 
retained.  Of  this  sample  100  gm.  was  saturated  with  water  and  kept 
in  a  closet  of  the  laboratory.  Another  100  gm.  was  kept  without 
being  moistened.  One  hundred-gram  lots  of  the  Palbost,  Marmilhat, 
and  Grignon  soils  which  had  remained  in  place  without  being  disturbed 
were  submitted  to  the  same  manipulation. 

In  the  early  part  of  January,  1893,  the  samples  of  soil  which  had 
been  treated  in  the  laboratory  were  leached  with  water  to  remove  the 
nitrates,  the  water  being  applied  in  25  cc.  lots,  until  the  whole  quantity 
used  amounted  to  250  cc.  This  extract  was  evaporated  and  nitrates 
determined  in  the  residue  by  the  ferrous- chlorid  and  hydrochloric  acid 
method.    The  following  results  were  obtained : 

Nitric  nitrogen  formed  in  stirred  and  unstirred  soils  {December  20  to  January  7). 


Soils  saturated  with  water. 
Grignon : 

Unstirred 

Stirred 

Marmilhat: 

Unstirred 

Stirred 

Palbost: 

Unstirred 

Stirred 

Unmoixtened  soils. 
Grignon : 

Unstirred 

Stirred 

Marmilhat 

Unstirred 

Stirred 

Palbost : 

Unstirred 

Stirred 


Nitrogen 
dioxid  ob- 
tained. 


Cc. 


4.0 

70.5 


3.5 
82.0 


3.7 
114.5 


5.0 
62.0 


4.2 
74.5 


4.3 
90.2 


Nitric  ni- 
trogen in  100 
gm.  of  soil. 


Grams. 
0.002 
.044 

.002 
.051 

.002 
.071 


.002 
.039 


.002 
.043 


.002 
.057 


4!)4 
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The  above  table  clearly  shows  that  aeration  and  pu-lverization  of  the 
soil  had  a  marked  influence  on  the  production  of  nitrates.  The  soils 
which  had  been  exposed  to  the  air  in  the  station  building  during  six 
weeks  in  every  case  gave  very  much  larger  amounts  of  nitrates  than 
those  left  in  place.  Do  the  preceding  figures  furnish  a  iiiir  basis  for 
determining  the  nitric  nitrogen  which  a  hectare  of  soil  would  furnish 
if  it  were  submitted  to  a  pulverization  as  complete  as  that  to  which 
these  samples  were  subjected  ? 

It  is  usually  assumed  that  a  hectare  of  soil  to  a  depth  of  35  cubic 
meters  weighs  4,000  tons.'  This  is  calculated  on  the  assumption  that  tlie 
3,500  cubic  meters  of  a  hectare  of  soil  to  a  depth  of  35  cubic  meters  has 
a  density  ranging  between  1.1  and  1.2.  We  must  not  suppose,  however, 
that  the  pulverization  of  a  soil  in  place  extends  to  a  depth  of  35  cubic 
meters,  but  we  may  safely  assume  that  the  stirring  of  the  soil  extends 
at  least  to  one-fourth  this  depth;  that  is,  the  stirred  layer  of  a  hectare 
weighs  1,000  tons.  If  we  multiply  the  figures  obtained  above  on  100 
gm.  by  10,000,000  we  have  the  following  figures  per  hectare  of  1,000 
tons: 

Nitric  nitrogen  per  hectare  of  1,0U0  tons. 


Lot  1,  moistened 
Grignon : 

Unstirred 

Stirred 

Martnilhat; 

Unstirred . 

Stirred 

Palbost ; 

Uustirred 

Stirred 


KiloErrams. 


20 
440 


20 
510 


20 
710 


Lot  2,  umnoistened 
Grignon : 

Unstirred 

Stirred 

Marmilhat: 

Uustirred 

Stirred 

Palbost: 

Unstirred 

Stirred 


Kilograms. 


20 
390 


20 
461) 


20 
570 


For  the  purpose  of  collecting  the  drainage  waters  the  soils  which  were 
carried  to  the  hiboratory  for  experiment  were  placed  in  pots  similar  to 
those  in  which  the  undisturbeil  soil  remained.  Some  of  these  pots  fur- 
nished drainage  water  on  January  25  and  March  8  which,  on  analysis, 
gave  the  following  results : 

Composition  of  the  drainage  water  of  stirred  and  unstirred  soils. 


Soil. 


Grignon : 

Unstirred  . 

Stirred 

Unstirred . 

Stirred 

Marmilliat: 

Unstirred  . 

Stirred 

Unstirred  . 

Stirred . . . . 
Palbost : 

Unstirred . 

Stirred 

Unstirred . 

Stirred 


Amotuit  of 


l)at  6  of  I 
coUecting 


!        Co. 

Jan.    25    {  ^'^OO 

Mar.    8 


Jan.   25 
Mar.    8 

Jan.    25 
Mar.    8 


6,400 
3,470 


Nitric  nitro- 
gen found. 


Grams. 
0.036 


.160 
8.258 


2,370 
6,910 
5,540 

4,640 
1,670 
6,840 
3,950 


6.870 

.186 

6.890 

.025 
7.000 

.192 
2.256 


Nitric  nitro- 
gen per  cubic 
meter  of 
drainage 
water. 


Nitric  nitro- 
gen per  hec- 
tare of  1,000 
tons. 


Grams. 


25. 
2, 380. 


2, 400 

128,  870 


1,  390. 

27. 

1,  240. 

5. 

1,  420. 

28. 

570. 


49,  350 

2,640 

103,  050 


10.' 


375 
OOIJ 
2,  880 
33, 840 


1  The  metric  ton  containing  2, 204.6  lbs. 
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Although  all  the  soils  did  not  furnish  drainage  water  January  25 
and  March  8,  an  examination  of  the  table  is  very  instructive  wherever 
a  comparison  between  the  results  on  stirred  and  unstirred  soil  is  j)os- 
sible.  There  is  a  wide  variation  between  the  nitric  nitrogen  furnished 
in  the  differently  treated  soils.  The  amounts  per  cubic  meter  obtained 
for  the  stirred  soil  are  often  excessive.  For  instance,  the  Grignon  soil 
yielded  on  March  8  the  exceptionally  high  amount  of  2,380  gm. 

On  submitting  the  drainage  water  to  a  complete  analysis,  to  deter- 
mine the  bases  with  which  nitric  acid  was  combined,  it  was  found  that 
a  large  part  of  this  acid  was  in  combination  with  lime,  a  smaller 
amount  with  magnesia,  and  a  still  smaller  amount  with  potash.  On 
calculating  the  amounts  of  nitric  acid  required  by  these  bases  it  was 
found  that  a  slight  excess  of  nitric  acid  was  present.  The  amount  of 
nitric  acid  found  was  o.S^)  gm. ;  the  amount  required  by  the  above  bases 
was  5.35  gm.  It  is  very  f)robable  that  the  0,5  gm.  in  excess  was  com- 
bined wdth  soda  or  possibly  oxid  of  iron. 

The  above  results  lead  to  the  important  and  highly  interesting  con- 
clusion that  nitrification  is  extremely  active  in  different  kinds  of  soils, 
and  that  it  is  capable  of  furnishing  quantities  of  assimilable  nitrogen 
largely  in  excess  of  that  required  by  the  most  exacting  crops.  In  order 
to  obtain  this  result  is  it  simply  necessary  to  furnish  a  humid  soil,  the 
proper  temperature,  and  thorough  pulverization  ?  Further  experiments 
are  necessary  to  answer  this  question. 

NITRIFICATION    IN    SAMPLES    OF    SOIL    COLLECTED    DURING    WINTEK 

AND   SPRING. 

Samples  of  frozen  soils  were  collected  in  January,  1893,  at  the  Museum 
of  Paris  and  at  Grignon.  They  were  exposed  to  a  moderate  tempera- 
ture until  they  crumbled,  and  were  then  pulverized  and  sifted.  Although 
one  series  of  samples  was  exposed  to  the  temperature  of  the  labora- 
tory from  January  20  until  February  16,  and  the  second  series  from 
February  14  to  May  9,  the  quantities  of  nitrates  formed  remained  very 
small  in  every  case. 

A  third  series  o±  samples  was  collected  in  March,  when  the  temi^era- 
ture  was  beginning  to  rise.  The  soils  were  pulverized  with  care,  sifted, 
and  one  lot  of  samples  of  each  spread  out  in  a  dish  kept  in  a  closet  at 
the  temperature  of  the  laboratory,  while  the  second  lot  was  placed  in  an 
oven  kept  at  a  uniform  temperature  of  30°  C.  Water  was  added  when- 
ever the  samples  commenced  to  dry  out.  When  the  samples  were  pul- 
verized a  certain  xwrtion  of  each  was  extracted  with  water,  and  these 
extracts  were  submitted  to  analysis,  with  the  following  results: 
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Nitrification  in  different  soils  collected  in  the  spring. 


Soil. 


Grignon } 

Marmilhat  (Puy  de  Dome) 5 

Palbost  (Puy  de  D6me) i 

Seine-et-Marne < 

Blaringhem  (N"ord) < 

"Wardrecqiies  (Pas-de-Calais) i 


Temperature. 


30OC 

Ordinary  . . 

30°C , 

Ordinary  . , 

30OC 

Ordinary  . , 

30°  C 

Ordinary  . 

30°  C 

Ordinary  . 

30°  C 

Ordinary.. 


Nitric  nitrogen  found 
in  100  gm.  of  soil. 


7.8 
5.4 
14.0 
10.9 
6.9 
4.0 
4.7 
3.1 
5.5 
4.7 
6.7 
4.0 


Mq. 

7.8 

fi.  6 

17.5 

13.7 

23.7 

7.5 

7.1 

4.4 

6.3 

5.3 

7.5 

4.9 


Mg. 

9.7 

7.6 

20.0 

15.7 

24.0 

10.0 

8.7 

7.0 

8.0 

7.3 

8.4 

6.6 


Nitric  nitrogen  per  hec- 
tare of  1,000  tons. 


Kg. 

78 
54 
140 
109 
69 
40 
47 
31 
55 
47 
67 
40 


Kg. 

78 
66 
175 
137 
237 
75 
71 
44 
63 
53 
75 
49 


Kg. 
97 
76 
200 
157 
240 
100 
87 
70 
80 
73 
84 
66 


In  certain  of  the  soils  nitrification  went  on  actively  from  the  begin- 
ning. On  March  27  Marmilhat  soil  gave  10.9  mg.  at  the  ordinary 
temperature  and  14  mg.  at  a  temperature  of  30°  0.,  while  samples 
collected  in  the  month  of  January  gave  only  6,6  mg.  after  a  month  had 
elapsed.  In  the  Marmilhat  soil  the  nitrates  increased  during  the  fol- 
lowing month,  but  less  rapidly  than  in  the  case  of  the  Palbost  soil, 
which  furnished  moderate  quantities  on  March  27,  but  increased  the 
amount  very  rapidly,  until  on  April  10  it  furnished  23.7  mg.  and  on 
April  24,  24  mg,,  the  highest  figures  in  the  series. 

The  soils  collected  in  the  month  of  March  nitrified,  therefore,  much 
more  actively  than  those  collected  in  January,  but  they  furnished  less 
nitrates  than  those  collected  in  autumn.  The  sample  of  Palbost  soil, 
which  gave,  after  pulverization  in  October,  in  one  case  57  mg.  of  nitric 
nitrogen  and  in  another  71  *mg.,  furnished  in  the  above  experiments  a 
maximum  of  only  24  mg.,  although  it  was  kept  under  conditions  of  tem- 
perature, etc.,  much  more  favorable  than  those  which  surrounded  the 
samples  spread  out  in  the  station  building  the  preceding  autumn. 

It  must  not  be  assumed,  however,  that  soils  collected  in  the  spring 
are  always  in  a  condition  less  favorable  to  nitrification  than  those  col- 
lected in  other  seasons,  since  a  soil  from  Seine-et-lNIarne  collected  at 
the  end  of  winter  furnished  in  the  drainage  water  of  March  and  the 
beginning  of  April  66  kg.  of  nitric  nitrogen  per  hectare  of  1,000  tons  in 
one  case  and  80  kg.  in  another,  although  tliese  figures  were  calcu- 
lated on  the  nitrogen  content  of  the  drainage  water,  which  of  course 
less  coini)letely  removes  the  nitrates  from  the  soil  than  the  leaching  to 
which  small  samples  of  soils  are  subjected  in  the  laboratory. 

Nevertheless  it  is  true  iu  general  that  the  drainage  water  of  spring 
removes  less  nitric  nitrogen  from  the  soil  than  that  of  summer  and 
autumn.  This  will  be  clearly  seen  on  examination  of  the  results  obtained 
by  analysis  of  the  drainage  water  of  unfertilized  and  unj)ulverized  Grig- 
non soils  shown  in  the  following  table: 
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Average  amounts  of  nilric  niiro<ien  in  the  drauiaf/c  water,  i>cr  hectare,  duriiif/  the  ijcars  ISDO, 

1S91,  avd  IS92. 


Spring 

Summer 

Autiimu 

Winter 

Whole  year 


Kilograms. 


17 

8 

26 

4 

40 

6 

11 

8 

We  thus  see  that  it  often  happens  that  samples  collected  from  soils 
in  i)lace  and  afterwards  repeatedly  handled  furnish  very  large  amounts 
of  nitrates.  This  is  shown  in  the  analyses  of  the  drainage  waters  of  the 
soils  of  Seine-et-Marne  and  of  Limagne.  We  see  further  that  soils  col- 
lected at  the  end  of  autumn  and  exposed  to  the  air  in  thin  layers  for  six 
weeks  show  an  extremely  active  nitritication,  but  that  when  this  aera- 
tion and  pulverization  is  repeated  on  hard  frozen  soils  collected  in  winter 
the  production  of  nitrates  is  very  slow.  Finally  it  appears  that  nota- 
ble amounts  of  nitrates  are  formed  in  samples  collected  during  the 
month  of  March,  although  nitrification  is  not  as  active  as  in  the  samples 
collected  in  autumn.  In  spite  of  certain  irregularities  in  detail  we  may 
draw  the  general  conclusion  that  i)nlverization  and  aeration  of  the  soil 
usually  result  in  the  formation  of  considerable  quantities  of  nitrates. 


NITRIFICATION   IN    SOILS    STIRRED   AT    THE    SURFACE    AND   IN    THOSE 

LEFT   UNDISTURBED. 

The  preceding  experiments  were  made  in  the  laboratory.  The  soils 
were  exposed  to  the  air,  stirred  and  pulverized  in  a  most  thorough 
manner.  In  order  to  determine  the  action  under  conditions  which  more 
nearly  approach  those  of  ordinary  culture,  observations  were  made  dur- 
ing the  year  1893  on  nitrification  in  soils  in  experiment  pots,  some  of 
which  were  cultivated  while  others  were  left  undisturbed. 

The  year  1893  was  particularly  unfavorable  to  this  kind  of  observa- 
tions in  France  on  account  of  the  exceptionally  severe  drought  of  the 
spring  in  the  vicinity  of  Paris,  and  especially  at  Grignon.  It  rained, 
however,  during  July,  and  drainage  water  was  also  collected  in  abun- 
dance during  the  autumn.  The  table  below  shows  the  results  obtained 
on  two  Grignon  soils,  one  of  which  was  cultivated  at  the  surface  on 
February  17,  and  frequently  thereafter  during  the  year,  while  the  other 
remained  undisturbed. 
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Drainage  water  and  nilric  nitrogen  from  a  soil  stirred  <(t  the  anr/acc  and  from  an  undis- 
turbed soil. 


Date  at  which  drainage  water  was 
iiillected. 


March  8 

July  27 

October  9 

October  24 

November  26 

Entire  period 


Stirred  soil. 


Amount 
of'drain- 
iigo  water 
obtained. 


Litem. 
5.  700 
7.  9M 
5.  000 
3.180 
6.000 


21.830 


Nitric 
nitrogen 
per  liter. 


Nitric 
nitrogcu 


Unstirred  soil. 


Amount 

a°/e^vater'  "ifogen  ,  nitrogen 
age  \\  ai<  r  ,.„„  ,;»„„       ,•. . 


Nilric 


Nitric 


*»""d-     Xtaine:i.ll'«^'-l'ter.      found. 


Grama. 
0.  022 
.118-1 
.104 
.041 
.030 


Grams. 
0. 125 
.164 
.820 
.130 
.180 


.065 


1.419 


Liters. 
6.000 
2.  .500 
5.  150 
3.000 
7.200 


23.  850 


Grains. 
0.020 
.067 
.  073 
.030 
.028 


.040 


Grams. 
0. 120 
•.167 
.376 
.090 
.201 


.954 


The  effect  of  cultivation  was  appreciable  ouly  on  October  9.  During- 
the  first  part  of  the  period  the  results  obtained  on  the  two  soils  are 
very  similar.  A  number  of  other  soils  were  used  in  this  comparison 
and  the  sums  of  the  nitrogen  found  on  March  8  and  November  20,  cal- 
culated to  50  kg.  of  soil,  are  given  in  the  table  below. 

Nitric  nitrogen  fonnd  in  enUirafed  and  nncullivaied  soils. 


Nitric 
nitrogen. 

Wardrecques  soil: 

Cultivated 

Grams. 
1.181 
.946 

1.209 
1.055 

1.193 
.650 

Uncultivated 

Grignon  soil  (poor) ; 

Uncultivated 

Grignon  soil  (poor) : 

Cultivated 

All  of  the  results  point  in  the  same  direction,  despite  the  fact  that 
the  season  was  so  unfavorable  that  nitrification  was  almost  completely 
checked. 

The  soils  of  Auvergne  in  the  region  of  Palbost  and  Marmilhat  were 
also  experimented  with.  They  are  easily  affected  by  drought  and 
when  they  are  not  cultivated  nitrification  goes  on  very  slowly  in  them. 
The  results  obtained  on  these  soils  were  as  follows: 

Nitric  nitro'jen  fonnd  in  cultivated  and  nvcnltirated  soils. 


Nitric 
nitrogen. 

Marmilhat  soil: 

Cultivated 

Grams. 
1.356 
.483 

1.213 
.386 

I'albost  soil: 

Uncultivated 

It  is  evident,  .therefore,  from  the  above  results  that  cultivation  and 
aeration  of  the  soil  favor  to  a  marked  degree  the  activity  of  nitric  fer- 
ments. But  before  drawing  any  conclusions  let  us  examine  the  results 
obtained  by  experiments  in  this  line  on  vegetation  boxes. 
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RESULTS    OBTAINED    ON    VEGETATION    BOXES    AT    GRIGNON    DURING 
THE   YEARS   1892   AND   1893. 

Vegetation  boxes  were  constructed  on  tlie  experimental  fields  of 
Grigiion  during  the  iiutumn  of  1891.  Their  capacity  is  4  cubic  meters, 
the  surface  being  2  meters  square  and  the  depth  1  meter.  The  walls 
are  made  of  an  impervious  cement  in  whi(;h  is  embedded  a  wire  netting 
to  give  it  strength.  The  fioor  dips  in  the  middle  so  as  to  form  a  gutter 
and  slopes  toward  the  northern  wall  of  the  box.  In  the  lower  end  of 
the  gutter  a  lead  pipe  is  cemented  through  which  the  drainage  Avater 
tiows  into  a  large  carboy  placed  in  a  recess  under  the  box. 

In  constructing  the  boxes  it  was  necessary  to  remove  the  soil,  which 
was  thrown  into  heaps,  the  subsoil  and  the  surface  soil  being  kept  sep- 
arate. The  boxes  were  completed  in  November,  1891,  and  drainage 
waters  began  to  be  regularly  collected  in  March,  1892.  Four  boxes 
were  kept  free  from  vegetation  in  1892  and  1893  in  order  to  study  nitrifi- 
cation. The  results  obtained  from  March,  1892,  to  March,  1891,  are 
given  in  the  following  table: 

yitrijication  in  vegetation  boxes. 


No.  ot  liox. 


ilamiriufi 


Cultivation. 


:...< 


n.. 

14 


-1 


1892 Nothing Nothing 

1893 do I do 

1892 12  kg.  of  niauiirt' ' ...  do 

18!)3 Kothing i  Forking 

1892 j  12  kg.  or   manure,  lUO  I  Notliing 

gni.  nitrate  ol'  soda. 

189.3 Nothing | do 

1892 250  gin.  nitrate  of  soda.i do 

1893 Nothing Thorough     cultiva- 
tion and  forking. 


Drainage 

Nitro- 

Total 

water 

gen  per 

nitrogen 

obtained. 

liter. 

removed.  1 

Liters. 

Grams. 

Grams. 

661.0 

0.135 

88.628 

401.0 

.079 

31.679 

717.5 

.107 

77. 269 

439.0 

.101 

44.  339 

'!34.3 

.148 

76.  981 

434.0 

.083 

36.  022 

696.5 

.142 

99.  279 

440.5 

.116 

51.  098 

Nitrogen 

per 
hectare. 


Kilograms. 
221.570 
79. 198 
180.  672 
110.840 
192.  450 

90.  055 
248. 197 
127. 745 


In  the  preceding  table  the  term  "forking"  indicates  a  superficial  culti- 
vation with  a  fork  with  bent  tines  which  secured  a  thorough  stirring 
of  only  the  surface  soil.  In  case  of  No.  11  the  soil  had  been  thoroughly 
spaded  in  1893. 

It  will  at  once  be  observed  that  the  drainage  waters  were  very  much 
more  abundant  in  1892  than  in  1893,  but  what  is  more  striking  is  the 
enormous  difference  in  the  amount  of  nitric  nitrogen  formed  during  the 
2  years.  In  the  case  of  box  No.  1  the  quantity  of  nitrogen  found  in 
1892  was  almost  three  times  that  obtained  in  1893.  For  box  No.  13 
about  double  the  amount  was  found,  while  for  boxes  Nos.  12  and  14, 
although  the  difference  is  less,  it  is  still  considerable.  Among  the 
various  causes  of  these  differences  it  appears  that  the  very  different 
treatments  to  which  the  soils  were  submitted  during  the  2  years  were 
evSi)ecially  important.  As  stated  above,  the  vegetation  boxes  were  coii- 
strui'tcd  in  the  autumn  of  1891;  the  soil  which  they  contained  was 
removed,  thrown  into  lieaiis,  and  remained  exposed  to  the  air  during 
se\eral  months.     When    il    was   returned    to   the   boxes   in    autumn, 
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tlierefore,  it  was  as  tliorouglily  pulverized  as  the  soil  sent  from 
Seiue-et-Marue,  from  the  Limague  of  Auvergne,  or  those  wiiich  had 
been  exjiosed  to  the  air  during  6  weeks  in  the  station  building  in  the 
autumn  of  1892.  It  is  to  this  thorough  aeration  and  mixing  of  the  soil 
that  the  author  attributes  the  activity  of  nitrification  in  1892. 

"This  activity  was  such  that  it  almost  completely  masked  the  influence 
of  the  manure,  for  we  observe  that  No.  I,  which  had  not  been  manured, 
furnished  more  nitric  nitrogen  than  Nos.  12  and  13,  which  had  been 
manured.  The  amount  obtained  from  No.  14,  it  is  true,  exceeded  that 
from  No.  1  during  the  year  1892,  but  it  should  be  borne  in  mind  that 
No.  14  received  37  gm.  of  nitric  nitrogen,  while  No.  1  had  received  no 
manure.  The  averages  of  the  amounts  ot  nitrogen  removed  in  the 
drainage  water  per  hectare  during  the  2  years  are  as  follows:  1892, 
210.722  kg.;  1893,101.959  kg.  Nitrification  therefore  decreased  one- 
half  during  1893. 

Without  doubt  the  meteorological  conditions  of  1893  were  very 
unfavorable,  and  the  persistent  drought  of  the  spring  may  possibly 
have  contributed  to  produce  the  slow  nitrification  during  this  year. 
However,  it  did  not  mask  the  influence  of  cultivation  during  this  year. 
Box  No.  1,  which  received  no  cultivation,  furnished  31.679  gm.  of  nitric 
nitrogen;  No.  13,  which  received  no  cultivation  and  remained  undis- 
turbed, yielded  only  30.22  gm.,  while  it  was  increased  to  44.339  gm.  on 
No.  12  by  simply  stirring  with  a  fork,  and  to  51.098  on  No.  14,  which 
received  a  spading  in  addition  to  the  forking.  This  superficial  cultiva- 
tion, however,  is  not  equivalent  to  the  aeration  to  which  the  soils  were 
subjected  during  the  construction  of  the  boxes  and  to  the  very  complete 
mixing  which  they  underwent  before  being  i)laced  in  the  boxes  in  the 
autumn  of  1891,  as  is  shown  by  the  superiority  of  the  nitrification  in 
1892  over  that  of  1893. 

RESUME   AND   CONCLUSIONS. 

The  experiments  reported  in  the  preceding  article  clearly  demonstrate 
that  those  agriculturists  who  have  long  attributed  to  cultivation  of 
the  soil  a  decisive  influence  on  nitrification  have  held  a  correct  view  of 
the  subject.  This  influence  is,  in  fact,  much  greater  than  might  be 
supposed.  A  soil  properly  stirred  and  aerated  is  capable  of  producing 
much  greater  amounts  of  nitrates  than  are  required  to  sustain  the  most 
abundant  crops. 

The  enormous  reserves  of  nitrogenous  matter  which  arable  soils  con- 
tain are  therefore  not  destined  to  remain  indefinitely  inactive.  We 
will  not  always  be  reduced  to  the  necessity  of  paying  cash  down  for 
assimilable  niti'ogen  and  of  importing  each  year  large  amounts  of, 
nitrogen  compounds  to  make  up  the  deficiency  in  the  production  of 
assimilable  nitrogen  in  tlie  soil.  Nitrogen  compounds  are  found  in 
profusion  in  the  soil,  and  the  experiments  which  we  have  reviewed 
show  that  the  transformation  of  inert  organic  matter  in  nitrates 
may  be  greatly  accelerated  by  cultivation  of  the  soil. 
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The  most  important  part  of  the  cultivation  of  the  soil  is  done  in  Octo- 
ber or  iSfovember.  The  soil  broken  uj)  by  the  plow  and  rendered 
absorbent  stores  up  the  rain  water  of  winter,  which  would  flow  oft"  the 
surface  of  a  soil  hardened  by  dryness  or  compacted  by  rain.  The  first 
cultivation  is  very  well  performed  by  the  plow,  but  this  implement  does 
not  do  more  than  to  turn  over  the  sod  without  breaking  it,  and  arrange 
it  in  parallel  strips.  There  is  no  pulverization,  and  this  is  an  advantage 
if  the  soil  is  to  remain  uncovered  during  the  winter,  since  pulverization 
promotes  an  active  nitrification,  which  is  very  undesirable  under  these 
conditions,  the  nitrates  formed  in  a  soil  without  vegetation  being  irre- 
vocably lost. 

When  the  time  of  seeding  approaches,  however,  as  thorough  jmlver- 
ization  as  possible  is  desirable.  The  harrows  and  cultivators  which 
are  commonly  used  do  not  answer  the  inirpose,  since  they  stir  the  soil 
very  imperfectly.  Our  efftjrts  should  be  directed  toward  improving 
these  implements  in  this  respect.  The  advantage  of  perfect  cultivation 
in  the  soil  is  seen  among  the  French  peasants.  They  cultivate  their 
fields  again  and  again  in  different  ways,  and  without  knowing  it  pro- 
mote a  very  active  nitrification.  Cultivators  of  sugar  beets  know  that 
the  weight  of  roots  harvested  increases  with  the  number  of  cultivations 
to  which  the  crop  is  subjected. 

From  the  earliest  times  cultivation  of  the  soil  has  been  considered  as 
labor  jjar  excellence.  The  man  who  performs  it  is  known  as  "  the 
laborer."  Slowly  and  laboriously  through  the  ages  he  has  perfected  his 
implements.  From  the  piece  of  wood  hardened  in  the  fire  and  drawn 
by  an  ass  he  has  passed  to  the  iilow  drawn  by  oxen  or  the  more  power- 
ful implement  driven  by  steam.  But  further  efforts  are  still  necessary 
in  order  to  utilize  the  immense  reserves  of  the  soil.  The  plow  is  the 
emblem  of  agriculture  only  until  we  are  able  to  find  a  better.  The  soil 
is  a  niggardly  mother  who  distrusts  her  wasteful  children  and  refuses 
at  first  to  give  up  her  treasure,  but  yields  finally  to  the  supreme  force 
of  the  world — work. 
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On  the  Gunning  method  for  total  nitrogen  in  fertilizers,  W.  E. 

Garrigues  {Jour.  Amer.  CJiem.  Soe.,  16  {1894),  Ro.  12,  pp.  795-79!)).— 
By  following  the  directions  of  the  official  methods'  the  dunning'  nn'tliod 
invariably  gave  lower  results  than  the  Kjeldahl  method. 

"Successful  results  were  finally  obtained  l)y  using  the  same  reagents,  both  kiiid 
and  quantity  [as  recouiiuended  in  the  official  methods],  but  varying  the  mode  and 
order  of  their  addition.  .  .  .  Tiie  chief  fault  is  in  the  addition  of  potassiiun  sul- 
phate at  such  an  early  stage  in  the  ])rocess,  the  larye  quantity  of  dry  powder  form- 
ing ail  effectual  blanket  over  the  sample,  that  for  some  time  resists  the  permeation 
of  the  viscid  acid  solution. 

"The  best  jirocedure  was  found  to  be:  Adding  the  salicylic  acid  mixture  directly 
to  the  sample  in  the  flask,  whicli  is  then  shaken  until  the  liquid  has  thoroughly 
wetted  the  dry  organic  matter;  allow  to  stand  about  15  minutes,  and  add  the 
thiosulphato  with  constant  shaking.  This  should  be  done  in  4  or  5  portions, 
following  with  a  fresh  crystal  only  when  the  one  previously  added  has  completely 
dissolved.  The  potassium  sulphate  is  then  put  in  and  the  whole  ag-ain-well  agi- 
tated.    Digest  as  usual." 

Even  with  this  modification  there  appeared  to  be  a  tendency  to  low 
results  on  mixtures  containing  a  considerable  proportion  of  nitrogen 
in  the  form  of  nitrate;  and  with  i)ure  nitrate  of  soda  both  this  method 
and  the  modified  Kjt'ldahl  method  gave  results  considerably  too  low. 

The  determination  of  phosphoric  acid  by  the  moJybdate- 
magnesia  method,  1>.  W.  Kilcore  {Jour.  Amer.  Chem.  Soc,  IG  {1894), 
Xo.  lL\pp.  79.3-795). — The  results  of  34  deternunations  by  2G  chemists 
of  the  Association  of  Official  Agricultural  Chemists  of  phosphoric  acid 
in  a  sample  of  disodium  hydrogen  phosphate  containing  theoretically 
19.8L'6 Of  phosphoric  acid  are  discussed.  The- highest  result  rei)orted 
was  20.07  per  cent;  the  lowest,  19.74;  the  average,  20.00.  luvestiga- 
tions  are  reported  which  lead  to  the  conclusion  that  this  tendency  to 
high  results  is  due  to  excess  of  magnesium  in  the  ammonium  magnesia 
phosi)hate,  as  Neubauer  has  pointed  out.  This  may  be  obviated  by 
dissolving  in  hydrochloric  acid  and  reprecipitating  or  by  precipitating 
in  the  x)resence  of  citric  acid. 

Investigations  on  the  determination  of  potash  by  the  Lindo- 
Gladding  method,  -1.  van  den  Berghe  {Lah.  A(/r.  Frov.  Roulers, 
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West  Fhoidrrs,  Rpi.  1Sf)S,  pp.  iV-^.>).— In  view  of  tlie  dim'rence  of 
opinion  as  to  the  accuiacy  of  tliivS  nicthod  the  anthor  undertook  com- 
liarisons  of  it  with  the  ordinary  method  on  samples  of  cliemical  fertili- 
zers, irrigation  water,  wood  ashes,  and  oil  cakes  containing  percentages 
of  potash  ranging  fi'oin  (>.;">9  to  21.85,  with  the  following  results: 

Percentages  of  potash  hi/  the  ordinary  and  lAndo-Gladding  methods. 


Ordinary 
method*. 


Lindo- 
Gladding 
method. 


Difference. 


Chemicals 

Do 

Do 

Do 

Irrigation  water  (results  cahiilated  to  f^iMiiis  per  ciiliic  meter) 

Colza  cake  ((iuzerath) 

Cocoa  oil  cake 

Wood  ashes 


Per  cent. 
4.86 
21.85 
5.25 
.59 
13.12 
1.35 
1.73 
9.02 


Per  cent. 

4.88 

21.80 

5.22 

.59 

13.03 

].:i4 

1.83 

8.97 


Per  cent. 
+  0.02 

—  .05 

—  .03 


—  .09 

—  .01 
+  .10 

—  .05 


Analyses  of  butter,  F,  Seileb  and  R.  HEUSS(ASW<<re/?.  ^yocllemGhr. 
Chem.  PJiarni.,  32  {1894),  pp.  280-291  ;  ahs.  in.  Chem.  ZU/.,  18  {1894),  No. 
70,  Repert.,p.213). — In  a  large  number  of  samples  of  butter  of  undoubted 
purity  tlie  volatile  fatty  acids  by  the  Reichert-Meissl  method  were  found 
to  vary  from  2G.18  to  32.78,  never  falling  below  20;  wliere  the  distilla- 
tion was  with  steam  the  acids  were  never  below  30,  confirming  what 
bas  long  been  claimed — that  by  ordinary  distillation  a  part  of  the  acids 
remained  in  the  residue  in  the  tlask.  The  parallel  results  by  this 
method  of  distilling  agreed  closely.  In  the  samples  mentioned  the 
water  content  ranged  from  11.24  to  ir),G4  per  cent,  the  fat  from  82.93 
to  88.2.5,  and  the  ash  from  O.OOl  to  0.1(»7  per  cent. 

On  the  determination  of  lime  in  soil,  G.  Basile  and  E.  de  Cii.lis  {Ktaz.  Sper. 
A(jr.  Hal.,  ..'7  (IS94),  Xo.  2,  pp.  lir,-lo7). 

Triammoninm  phosphate  and  the  qualitative  determination  of  magnesium,  P. 
.SciroTTl.ANDF.it  (Ztschr.  (morgan.  Chem.,  7  {lSf)4),  No.  ■'>,  pp.  f>4S,  344). 

On  the  chemical  composition  of  the  efilorescence  on  brick  walls  and  on  the 
nitrates  which  it  contains,  O.  Helm  {Schrifien  Naturf.  Ges.  Danzig,  S  {1S94), 
No.  o  and  4,  pp.  708-179). — Numerous  analyses  are  reported  showing  this  sulistance 
to  consist  essentially  of  variable  amounts  of  ealoium  carbonate;  sulphate  of  soda, 
magnesium,  or  lime;  salt;  nitrates  of  lime  or  alkalies;  and  insoluble  matter. 
Investigations  are  reported  which  indicate  that  the  nitr.ates  are  formed  from  the 
ammonia  of  the  air  by  microorganisms,  as  is  the  case  in  soils. 

On  ash-free  albumen,  Iv.  Biii.ow  (Pjtiiger's  Arch.  Physiol.,  .'iS,  Xo.  5  and  G.  pp. 
207~:'.'21). — l>etaiis  of  its  ]ireparation,  properties,  et<\ 

The  chemistry  of  carbohydrates  and  their  importance  to  physiology,  E. 
Fisc'i'EU  {Die  Chemie  der  h'ohlenhydrafe  nnd  ihre  Hedeutiing  flir  dir  J'hysiologie.  P>erHn: 
A.  Hirschirald,  1S04). — A  lecture. 

On  melitriose  and  its  quantitative  determination,  A.  Bai  {Chem.  Ztg.,  IS  {1894), 
Xo.  92,  pp.  1794-1799). 

On  the  determination  of  mannite  in  "wines,  .T.  A.  Mtlleu  {BkI.  Soc  Chim.  Paris, 
11-12  {1S94),  Xo.  22,  pp.  107S-1080). 

Studies  on  the  oxidation  of  alcohol  by  Fehling's  solution,  F.  Gand  {Compt. 
Rend.,  119  {1894),  Xo.  20,  pp.  862,  803). 
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A  uevr  gravimetric  method  for  determining  glucose,  F.  Gand  {Compt.  Rend., 
lift  {ISnt),  yo.  10,p.47S':  ahs.  in  Chcm.  /A<j.,  IS  { IS94),  .\o.  78,  i:cinn.,p.2-i4). 

On  the  determination  of  glucose  by  akaline  copper  solutions,  F.  Gand  {('ompt. 
Ji'ciiiL,  119  {IS'Jl),  Xo.  10. pp.  G50-ar,2). 

Influence  of  the  volume  of  the  precipitates  thro^vn  do-wn  by  lead  acetate  as 
■well  as  by  soda  and  Glauber's  salts  on  the  results  of  the  sugar  titrations  before 
and  after  inversion,  A.  J)(»i:xrKA(;Eii  (Zlnchr.  (iiii/ew.  Chcm.,  1804,  No.  19, pp.  ,583-591). 

Concerning  the  modification  of  the  reducing  povrer  of  invert  sugar  solutions 
by  evaporating  or  allow^ing  to  stand  w^ith  lead  acetate,  A.  Borntkager  {Zt-schr. 
(nificw.  Clum.,  1894.  Xo.  19,  pp.  .579-.'.82). 

Methods  for  the  examination  of  food  stuffs,  etc.,  G.  Rupp  {Die  Untersuchunfj  von 
Xdhrnniinmitlihi,  doiiissmitfchi,  idkI  Oihrauchsueijenntanilen.  Heidelberg  :  Carl  ll'inter'8 
('nir(rsit(its  I!i(rhlia)idhtn//,  Ji;/.  ll-'i). 

Contributions  to  the  analysis  of  lard,  G.  Halphen  {Jour.  Pliurm.  et  Chim.,  30 
{1894), pp.  241-.: 47;  aba.  in  Jnali/st,  19  {1894),  Dec, p.  283). 

A  digester  Tvith  regulator  and  automatic  feeder  for  determinations  requir- 
ing a  lov7  temperature,  J.  vax  den  Bergue  {Rev.  Ayron.  Loiivain,  1894,  Xo.  3,  pp. 
214-219,  pi.  1). 

Improvements  in  analytical  balances,  L.  S.  de  Konixck  {Cliem.  Ztg.,  IS  {1894), 
Xo.95,p.  18(i7). 

An  apparatus  for  furnishing  both  hot  and  cold  sterilized  water  {Chem.  Ztg.,  18 
{1S94),  Xo.  9.5,  p.  1869,  fig.  1). 

Constant  level  and  temperature  -water  bath,  J.  van  dex  Berghe  and  M.  Cos- 
TEi.EiN  {Lah.  Agr.  Prov.  Roulers,  West  Flanders,  lipt.  1893,  pp.  19-22,  figs.  4). 

Hydrogen  sulphid  generator,  H.  G.  Schauche  {Jour.  Amer.  Chem.  Soc,  16  {1894), 
No.  12,  p.  868,  fig.  1). — A  form  of  apparatus  is  described  aud  illustrated  which  is  claimed 
to  ''furuish  an  absolutely  uuiforui  supply  of  gas." 

Modification  of  Knorr's  extraction  apparatus,  O.  Carr  {Jour.  Amer.  Chem.  Soc, 
16  {1894),  Xo.  12,  pp.  868,  869,  fig.  1). — A  cork  fitted  over  the  neck  of  the  receiving 
flask  is  substituted  for  the  mercury  seal  of  Kuorr's  apiiaratus  (.see  I".  S.  Dept.  Agr., 
Uiv.Chem.  Bul.28,  p.97). 

Laboratory  devices,  E.  Waller  {Jour.  Amer.  Chem.  Soc,  16  {1894),  No.  12,  pp. 
869-873,  figs.  2). — The  burette  filling  device,  condenser,  and  revolving  Nessler  tube 
rack  and  Nessler  comparator  used  in  the  laboratory  of  CH.  Shultz,  of  Nevr  York, 
are  described. 

New  laboratory  apparatus  {Chem.  Ztg.,  18  {1894),  No.  95,  p.  1868,  figs.  ,?).— Illus- 
trated description  of  a  laboratory  vacuum,  the  lower  half  of  which  is  of  porcelain, 
aud  a  small  hot-air  uu)tor  for  running  stirring  apparatus,  etc. 

The  new  chemical  institute  of  the  University  of  Halle.  R.  Schenck  {Chem.  Ztg., 
18  {189 1),  No.  94,  pp.  /6'^<S'-i,s'.7,'?).— Description  aud  i)laus  of  the  buildiug,  desks,  cases, 
etc.,  aud  description  of  the  heating,  ventilation,  plumbing,  gas  fitting,  electrical 
apparatus,  aud  other  details  of  equipment. 


BOTANY. 

Concerning  the  number  of  species  of  tubercle  bacteria  of  Legu- 
minosae,  F.  NoinsE,  L.  IIiltner,  aud  E.  Sckmid  {Landw.  Vers.  Stat.,  45 
(icsyj),  Xo.  1  and  2,  pp.  1-27,  Ji(/.  1;  ahs.  in  Chem.  CenthJ.,  1S94,  II,  Xo. 
J(l,  pp.  705-707). — The  authors  have  sought  to  determine  whether  there 
is  more  than  a  single  species  of  tubercle  bacteria  among  the  Leguminosce. 
Previous  experiments^  conducted  by  them  with  pure  cultures  of  bac. 

'  Landw.  Vers.  Stat.,  39  (1891),  pp.  327-359;  E.  S.  R.,  3,  p.  336. 
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teria  from  the  tubercles  of  Rohini a  and  Fisuni  showed  different  effects 
on  the  pUmts,  but  from  this  difference  the  authors  think  there  was 
nothing  to  show  that  the  bacteria  were  specifically  distinct.  Recently 
several  series  of  experiments  were  conducted  in  pure  quartz  sand  with 
inoculations  from  pure  cultures  of  bacteria  from  various  legumes.  In 
one  series  peas  and  the  common  locust  were  inoculated  with  cultures 
from  the  tubercles  of  Pisum  sativum,  Vicia  sejmim,  Medicago  satii-a, 
Robin ia  pseudacacia,  and  Caraganaarhorescens.  Tubercles  were  formed 
on  the  peas  from  all  the  inoculations,  while  on  the  locust  only  those 
receiving  the  cultures  from  the  tubercles  of  Rob inia  and  Caragana  pro- 
duced any.  In  another  series  Latliyrus  latifolius  was  inoculated  from 
pure  cultures  of  Fisum,  Vicia,  and  Robinia  bacteria.  Only  the  first  two 
produced  tubercles.  In  the  third  series  idants  of  Robinia  pseudacacia, 
Acacia  loplmniha,  Vicia  villosa,  and  Pisum  sativum  were  inoculated  from 
cultures  of  2-year-old  tubercles  of  Robinia,  2  year-old  tubercles  of  Cara- 
gana, tubercles  of  Vicia  and  Pisum.  The  tabulated  results  observed 
are  shown  below.  Before  the  experiments  were  completed  a  fungus 
destroyed  some  of  the  x)eas  and  they  were  necessarily  omitted  from  the 
last  two  tables. 

Transpiration  from  inoculation  to  harvest. 

Inoculated  witli  pure  cultures  from — 


Robinia.     Acacia. 


Gc. 

Robinia  pneudacacia '        3,  570 

Acacia  lophantha 1.  538 

Vicia  villosa ,  9:U 

Fisum  sativum 1,  380 


Cc. 
1,136 
3,  805 
1,097 
1,034 


Tida. 


Cc. 

1, 425 
1,205 
4,978 
1,265 


Pisum. 


Cc. 
1,396 
1,511 
1, 277 
1,849 


Average  height  of  plants  at  harvest. 


Inoculated  witli  pure  cultures  from — 

Robinia. 

Acacia. 

Vicia. 

Pisum. 

. 

Mm. 
131 

80 
350 

Mm. 

50 
295 
400 

Mm. 

50 

02 

1,126 

Mm. 
50 

75 

450 

Chemical  analysis  of  plants. 


Robinia  dry  substance grama . 

Rubinia  nitrogen milligrams. 

Acacia  dry  substance grams. 

Acacia  nitrogen milligrams. 

Vicia  dry  substance grams . 

Vicia  nitrogen milligrams . 


Inoculated  with  pure  cultures  from- 


Robinia.     Acaeia. 


7.402 

232. 100 

1.  953 

17. 000 

.783 

12.  900 


1.158 

16. 600 

6.943 

109.  800 

.866 

14.  700 


Vicia.        Pisum. 


0.858 
13.  500 

1.248 
16.  200 

9.133 
264. 000 


1.479 
21. 100 

1.817 
19.  700 

1.  033 
22.  600 


From  the  above  tables  it  will  be  seen  that  in  all  but  one  case  each 
plant  was  most  favorably  affected  when  it  was  inoculated  with  bacteria 
from  the  tubercles  from  its  own  species. 
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AiKtllicr  scries  ol'  cxi)eiiiuents  was  conducted  by  iii(»culiitiiif;-  n  miin- 
hvv  oi"  species  of  lej^juines  with  bacteria  from  the  tiibeicles  ol"  Pisum 
and  h'ohinia.  The  species  so  inocuUited  were:  Ornitkopus  satiru.s,  iSar- 
thammis  scoparius,  Cytisns  laburnum,  Ulex  europwns,  Lupinns  li(teus, 
L.  (U((/ustifolhis,  AnthyUis  rulneraria,  Trifolium  pratensc,  T.  incar- 
naliim,  .IMilofns  alha,  Meclica(/o  .mtiva,  M.  hipvUna,  Lotus  coniiciihifHs, 
Rohinia  pnemlacacia,  Colutea  (irhorcscens,  Vicia  faba,  Y.  rillosa,  V. 
Iiirsuta,  Lens  csculenta,  Phaseolus  vulgaris,  and  P.  multijiorus.  The 
species  of  Vicia,  Lens,  and  Phaseolus  developed  a  great  many  normal 
tubercles  when  inoculated  with  Pisum  bacteria,  while  on  Trifolium 
inmrnatum  and  Robinia  psetidacavia  only  a  few  scattered  tubercles 
were  formed  when  similarly  treated.  The  other  species  were  wholly 
unafl'ccted.  Of  those  inoculated  with  Robinia  bacteria  only  Robiuia 
j^ave  a  good  development  of  tubercles.  The  species  of  Phaseolus  bore 
numerous  but  small  tubercles  and  Trifolium  pratense  had  a  few  scat- 
tered ones.     All  others  showed  an  entire  absence  of  tubercles. 

After  investigating  the  organisms  present  in  all  the  cases  coming 
under  the  authors'  observation  they  conclude  that  the  bacteria  present 
in  all  the  tubercles,  even  those  of  the  Mimosecv  are  of  the  species 
hacillusrailicicola  of  Beyerinck;  that  tliej^  are  more  or  less  modilied  l)y 
the  host  on  which  the  tubercles  are  grown,  and  tliat  the  especially 
modified  forms  are  more  capable  of  causing  tubercles  to  develop  on 
plants  of  the  same  or  nearly  allied  genera  than  on  others.  They  think 
the  dirterences  between  the  forms  not  sufficiently  differentiated  to  be 
entitled  to  specific  rank. 

In  i)ractical  application  of  inoculation  by  means  of  soil  the  above  facts 
should  be  borne  in  mind  and  selections  made  from  fields  where  crops 
hii\  ('  been  grown  similar  to  the  one  desired. 

Cell  membrane  of  fmigi,  E.  (Jilson  {La  lieviie  "  La  CfUiile,"'  11,  pp.  7-h~>;  ah.s.  nt 
Clieni.  C.iilhL,  1SU4,  J  I,  Xo.  21,  p.  874). 

On  the  ascent  of  sap.  H.  H.  Dixox  and  J.  Joi.v  (Ann.  /.■<*/.,  IS  {/S94),  Xo.  .1?, 
pp.  4Gs-47(i). 

Secretions  and  their  formation,  A.  Tschirch  (/>'o/.  CenthL,  Gii  {1S94),  Xo.  10, 
pp.  :.>S'J-29.3). 

Protoplasm  and  nucleus,  J.  Pkrkz  {Mem.  Sor.  Sri.  I'hi/K.  <t  Xat.  Honleaiix,  ner. 
4.  4  ( IS9I),  Xo.  ,?,  pp.  J77-.'iO.'>). 

The  function  of  awns  on  an  ear  of  barley  (J  iis.  in  Fiihliiui's  hnidw.  Ztij.,  43 
{1S94),  Xo.  £.1,  p.  74'>). — TIk^  writer  cites  an  experiment  in  which  cutting otJ'  the  awns 
(ir  hearils  (Iccreased  the  ainount  of  water  transpired. 

The  nettle  hairs  of  parsnips.  .1.  HLAXtiiAiiD  {Ilev.  Hort.,  i;t!  {1S94),  Xo.  IS,  pp. 
4. '7,  42S).—\  discnssion  of  the  i>li.vsio]oj,^ieal  action  of  this  character,  which  is  fonud 
on  J'asiinara  satira,  V.  opaca,  and  P.  urena,  hnt  more  on  the  last.  The  liairs  are  irri- 
tating to  animals  as  well  as  to  man,  and  produce  an  annoying  and  painful  skin 
erni)tion.  It  is  reconmieudcd  that  if  parsnip  tops  he  fed  to  stock  care  should  l>e 
taken  tliat  they  are  still  fresh  and  nn withered. 

On  the  traumatropic  curvature  of  roots,  V.  M.  Spauldixg  {Ann.  Boi.,  S  {1S94), 
Xo.  3.',  pp.  423-451,  j)7.  i).— Phenomena  observed  to  follow  the  infliction  of  -wounds 
npon  the  toji  of  growing  roots.  Experiments  with  Lupinas  albiiH,  ricia  faba,  Pisum 
satinnn,  L'iriinis  rominiinis,  Zea  mays,  aerial  roots  of  VitisyoiujyUdes,  and  JB</i«;i«w8pp. 
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On  the  assimilation  of  nitrates  by  plants,  E.  Di'-MorssY  {Com/)!.  Hiiul.,  119 
{1S94),  \i>.  :'>,j>p.  Si!S-s;i). 

Root  tubercle  bacteria  and  their  interchangeability  toward  different 
legumes  {Abs.  in  Sla:.  Sper.  Aijr.  ItaL,  27  {1894),  Xo.  2,  p.  224). 

The  effect  of  quicklime  on  root  tubercles,  Salficld  (Deitf.  landw.  J'resse,  21 
(1S94),  Xo.  10//,  p.  9ii2). — A  short  aiticle  in  which  the  author  gives  a<l(li.tional  reasons 
for  his  attributiug  to  quicklime  in  his  experiment  elsewhere  reported  (p.  533)  au 
injurious  action  on  root  tubercles. 

The  action  of  lime  on  root  tubercles,  Vreize  {Dent,  landw.  Presae,  21  {1894), 
No.  9<1,  pp.  895,  89G). — A  short  article  questioning  the  correctness  of  Salfeld's 
hypothesis  that  quicklime  destroys  root  tubercles. 

The  respiration  of  leaves,  L.  Maquexne  {Ann.  Agron.,  20  {1894),  Xo.  11,  pp. 
528-533). — An  abstract  of  this  article  was  printed  in  E.  8.  R.,  6,  p.  193. 

Influence  of  colored  light  on  production  and  transpiration  of  plants,  E. 
WOLLNY  {Fin-sch.  Ceh.  (q/r.  Phi/s.,  17  {1894),  Xo.  3  and  4,  pp.  317-333;  ahs.  in  Bot. 
Centbl.,  00  {1894),  Xo.  7,  pp.  21G-21S). 

Hybridization  without  crossing,  or  false  hybridization.  A,  Millardet  {Mem. 
Soc.  Sci.  Phys.  et  Xat.  Bordeaux,  ser.  4,  4  {1894),  No.  2,  pp.  347-372). 

Text-book  on  botany,  E.  SxRASBrRcjER,  F.  Noll,  H.  Schexck,  andF.  W.  Schimpkr 
{Lehrhucli  dev  Botanickfiir  Hochschulen.     Jena:   Gustav  Fischer,  pp.  558,  fiys.  577). 


FERMENTATION— BACTERIOLOGY. 

Action  of  certain  bacteria  under  high  pressure,  H.  Roger  (Compf.  Bend.,  119 
{1894),  iVo.  SS,  pp.  903-905). 

Researches  on  the  antiseptic  power  of  formic  aldehyde,  H.  Pottevi  {Ann. 
Inst.  Pasteur,  8  {1894),  Xo.  11,  pp.  796-810). 

The  action  of  sulphate  of  copper,  phenic  acid,  and  salts  of  iron,  lead,  and 
mercury  on  yeast,  H.  H.  Mann  {Ann.  Inst.  Pasteur,  8  {1894),  No.  11,  pp.  785-795). 

Action  of  light  on  bacteria  and  fungi,  H.  M.  Ward  {Chem.  News,  70  {1894),  No. 
1824,  pp.  228-230;  No.  1825,  pp.  241-244;  No.  1826,  pp.  251,  252;  and  No.  1827,  pp. 
263,204). 

METEOROLOGY. 

Some    interrelations    of   climatology  and   horticulture,  L.   H. 

Bailey  (T.  *S'.  Dept.  Agr.,  Weather  Bureau  Bui.  II,  pi.  i\  BpU  Internat. 
Meteoroloij.  Congress,  I8f>3,  pi.  2,  pp.  431-13')). — Local  climate  exerts  a 
most  powerful  influence  upon  tlie  plants  which  one  attemps  to  grow; 
it  becomes  the  controlling-  factor  in  eveiy  scheme  of  rural  industry. 
The  climatal  liujit  of  any  crop,  in  all  directions,  is  an  exceedingly 
irregular  one,  j)resenting  a  series  of  sharp  curves;  that  is,  the  local 
variations  of  climate  determine  the  distribution  of  cultivated  plants. 

The  horticulturist  is  vitally  interested  in  the  climate  of  his  partic- 
ular neighborhood;  and  it  is  the  study  of  this  local  climate  in  its- 
relation  to  plant  life  which  must  bring  him  the  greatest  good  from 
climatological  science. 

Meteorological  records  should  be  expressed  in  terms  of  plant  life 
rather  than  in  terms  of  degrees  of  temj)erature  or  other  numerical 
standards.  For  instance,  the  peach  growers  of  a  certain  geographical 
area  might  make  observations  for  a  number  of  years  upon  the  relative 
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synchronisms  of  late  frosts  and  blooming  time.  The  tabulation  of 
these  observations  would  enable  us  to  construct  two  series  of  curves, 
which  would  indicate  at  a  glance  the  comparative  safety  of  any  station 
for  the  cultivation  of  the  given  crop.  The  observations  at  the  various 
stations  could  be  grapliically  represented  by  means  of  two  curves,  one 
indicating  the  date  of  last  killing  frost  for  each  station,  the  other  the 
date  of  the  opening  of  the  peach  flowers.  Wherever  the  frost  line  lies 
beyond  the  bloom  line  (the  frost  occurring  later  than  the  blooming) 
peach  growing  is  impossible.  When  the  reverse  takes  place  (the  frost 
occurring  before  the  blooming  time)  peach  growing  is  possible  and  the 
industry  is  safe  in  proportion  as  the  two  lines  diverge.  These  tabula- 
tions would  be  valuable  in  proportion  as  they  include  a  minute  record 
of  every  farm  in  the  given  territory;  but  even  a  somewhat  superficial 
series  of  observations  would  possess  great  value  if  accurately  made, 
as  indicating  the  probable  influence  of  local  climate  upon  the  given 
industry.  If  the  lines  tend  to  converge,  or  if  the  frost  line  crosses 
beyond  the  bloom  line,  there  is  indication,  at  least,  that  safe  peach 
lands  are  few  in  those  localities.  The  information  which  these  records 
ask  could  be  well  ascertained  from  observations  upon  a  few  peach 
trees  here  and  there  long  before  any  general  experiment  of  cultivation 
had  been  tried. 

What  has  been  said  of  the  synchronisms  of  frosts  and  blooming  period 
can  be  repeated  with  almost  equal  force  for  many  other  attributes  of 
climate  in  their  relations  to  plant  life.  The  synchronisms  of  early  fall 
frosts  and  maturation  of  certain  fruits  are  subjects  of  immense  impor- 
tance to  the  horticulturist.  The  northern  limit  of  grape  culture,  for 
instance,  is  determined  much  more  by  the  date  of  early  fall  frosts  than 
by  winter  climates.  This  is  well  illustrated  by  the  Catawba,  which  is 
our  most  important  native  wine  grape.  It  hugs  the  shores  of  certain 
lakes  in  western  New  York  so  closely  that  the  majority  of  New  York 
grape  growers  are  unfamiliar  Avith  its  cultivation,  and  fear  that  its 
area  can  not  be  greatly  extended  with  safety;  yet  there  are  undoubt. 
edly  enough  isolated  Catawba  vines  in  most  of  the  fiuit  regions  of  the 
State  to  enable  observations  to  be  made  for  a  term  of  years,  and  which 
might  give  rise  to  a  reliable  monograph  of  the  climatal  limitations  of 
the  variety  within  the  State. 

Contemporaneous  eflects  of  seasonable  climates  can  not  be  studied 
upon  the  wild  plants  of  a  region,  for  these  plants  have  long  since  over- 
come the  difficulties  of  the  particular  climate,  or  have  become  acclima- 
'  tized.  Cultivated  plants  which  have  been  brought  in  from  other  cli- 
mates must,  therefore,  be  chosen  as  the  registers  of  the  meteorological 
l)eculiarities  of  a  given  region. 

There  are  numerous  problems  of  still  more  local  application  which 
are  yet  of  vital  importance  to  the  cultivator  and  in  the  solution  of  which 
he  has  the  right  to  expect  the  aid  of  the  climatologist.  The  habitual 
force  and  frequency  of  winds  during  the  seasons  of  maturation  of  fruits, 
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the  prognostication  and  methods  of  averting  frosts,  the  influence  of 
Avind  breaks  and  orchards  upon  local  climate,  the  modification  of  climate 
in  consequence  of  the  removal  of  forests  and  the  clearing  of  land,  the 
frequency  of  droughts,  the  humidity  of  atmosi)here  as  affecting  the 
spread  of  fungus  diseases,  and  the  ability  to  prognosticate  serious 
incursions  of  these  divseases  from  a  study  of  their  general  relations  to 
climate,  the  liability  to  hail  storms,  the  nature  of  the  seasonal  variations, 
these,  in  addition  to  the  subjects  already  indicated,  are  some  of  the 
living  problems  which  await  us. 

Every  plant  is  profoundly  modified  by  the  climate  in  which  it  is 
placed;  and  if  any  species,  therefore,  is  cultivated  over  a  wide  range 
of  territory  we  must  exj)ect  to  find  it  widely  variable  between  the 
extremes  of  distribution.  The  same  variety  of  apple,  for  instance, 
may  lose  all  its  distinguishing  qualities  and  marks  through  a  simple 
transfer  to  climates  not  far  removed.  A  study  of  the  statistics  of 
ai)pie  exportations  during  the  next  ten  years  will  probably  show  what 
States  or  districts  produce  fruits  of  sufficient  firmness  and  long-keep- 
ing qualities  to  withstand  the  journey  profitably.  And  it  is  not  too 
much  to  ask  of  climatology  that  it  shall  tell  us  why  the  Northern 
climates  develop  saccharine  elements  and  high  colors,  and  why  the 
Wisconsin-Minnesota  area  produces  such  remarkable  waxen  and 
pruinose  tints.  The  influence  of  climate  is  nowhere  so  easily  traced, 
perhaps,  as  in  the  business  of  seed  growing.  Every  seedsman  knows 
that  certain  climates  are  not  only  best  adapted  to  the  growth  of 
certain  seed  crops,  but  that  they  exert  a  profound  influence  upon  the 
character  of  the  product  grown  from  them. 

The  study  of  all  these  interrelations  of  climate  and  plant  life  falls 
into  three  subjects:  Phenology,  or  the  study  of  the  periodic  phenomena 
of  plants,  a  subject  which  loses  half  its  force  and  value  when  con- 
sidered, as  it  usually  is,  without  reference  to  the  visible  attending 
features  of  climate;  acclimatization,  or  a  consideration  of  the  means 
by  which  plants  adapt  themselves  to  climates  at  first  injurious;  and 
secondary  variation  of  plants  induced  by  cliraatal  environment. — o.  l. 

FAS8IG. 

Phenologic,  or  thermal,  constants,  E.  Ihne  {U.  S.  JJept.  Agr., 
Weather  Bureau  Bui.  ll,pt.2,  Rpt.  Inter nat.  Meteorolog.  Congress,  1893, 
pt.  2,  pp.  427-431). — The  problem  of  thermal  constants  of  vegetation  has 
not  made  progress  since  the  death  of  Dr.  H.  Hoflinann,  the  indefatig- 
able exponent  of  this  theory,  in  1891.  Hoflinann  began  with  January 
1  as  a  day  of  vegetal  rest  and  added  together  the  daily  positive  maxima 
of  a  thermometer  fully  exposed  to  the  sun,  up  to  the  daj"  on  which  the 
vegetal  ijhase  in  question  i^et  in,  as,  for  instance,  the  first  blossoming 
of  certain  plants.  The  values  obtained  by  Hoflmann  were  so  constant 
that  he  believed  he  had  demonstrated,  for  Giessen,  at  least,  that  there 
existed  between  vegetal  development  and  such  supply  of  heat  certain 
legitimate  quantitive  relations.    Although  the  same  vegetal  phase  may 
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set  in  <»ii  a  date  varying  from  year  to  year,  the  date  de[H'nding  primarily 
on  tlie  climate  of  each  year,  yet  to  reach  this  iiliasse  the  plant  requires 
an  amount  of  heat  that  is  constant  from  year  to  year.  A  plant  may, 
therefore,  be  considered  as  a  means  for  measuring  lieat,  and  the  begin- 
ning of  a  certain  vegetal  phase  is  also  a  stanchird  lor  measuring  a  cei- 
tain  sum  total  of  lieat  supplied  up  to  that  date,  and  this  sum  total 
expresses  the  measure  of  heat  required  by  the  plant  to  reach  the  phase 
in  (juestion. 

Ditferent  sums  were,  and  must  be,  obtained  with  thcrnu^meters  of 
dillerent  construction,  but  not  so  with  the  same  instruments.  Most 
investigators  who  have  occupied  themselves  with  the  problem  of  ther- 
mal constants  have,  in  their  calculations,  made  exclusive  use  of  shade 
temperatures,  either  the  mean  or  the  maximum  temperatures;  and  this 
is  still  the  case  at  Russian  stations.  But  all  methods  of  paralleling 
vegetal  development  with  thermometric  values  are  open  to  numerous 
and  legitimate  objections.  Above  all,  stress  must  be  laid  on  the  fact 
that  plant  life,  in  its  period  of  growth,  is  governed  by  the  joint  effect 
of  the  chmatic  factors,  heat,  light,  and  moisture,  but  that  Ave  are 
hardly  able  to  reciprocally  weigh  their  individual  i)ower.  Further, 
that  which  causes  our  trees  and  shrubs  to  bud  and  blossom  in  the 
spring  is  not  only  a  consequence  of  the  gradual  increase  of  heat, 
together  with  light  and  snflficieut  moisture,  but  these  vegetal  phe- 
nomena are  also  the  effects  of  an  obscure  biological  property,  a  certain 
interior  rythm  of  the  ligneous  plants,  by  which  they  perform  annually, 
with  suitable  periods  of  rest,  the  same  functions  in  regular  sequence. 
This  rythm  has  adjusted  itself  to  the  average  climate.  Connected  with 
this  is  the  fact  tiiat  the  duration  of  the  period  of  rest  also  exerts  an 
influence  on  the  development  of  vegetation,  and,  therefore,  can  not 
arbitrarily  be  shortened  so  as  always  to  produce  by  an  artificial  increase 
of  temperature  (liot  liouses),  in  a  relatively  short  time,  the  same  effect 
as  that  produced  by  a  lower  temperature  continued  through  a  longer 
l)eriod. 

This  reckoning  must,  without  doubt,  begin  from  a  natural  zero  point 
of  vegetation.  But  where  is  this  point  in  nature?  With  deciduous 
plants  we  may  safely  select  the  day  of  sowing  similarly  treated  kinds 
of  seeds,  but  with  our  ligneous  plants  it  should  probably  be  the  begin- 
ning of  the  period  of  rest  or  the  beginning  of  vegetal  activity.  But 
the  beginning  of  either  period  is  very  hard  to  determine,  for  pheno- 
logic  observations  have  demonstrated  that  the  vegetal  activity  of 
buds  does  not  entirely  cease  even  during  the  winter  period  of  rest- 
Tlie  first  day  of  January,  which  has  been  selected  in  many  methods  as 
a  day  of  complete  winter  rest,  is  therefore  a  somewhat  arbitrary  date, 
although  the  error  is  propably  a  small  one.  Drude  suggests  the  date 
of  tlie  winter  solstice,  or  the  first  day  of  December.  Ziegler  (Frank- 
fort-on-the-]\Iain),  who  otherwise  follows  Hotrmann's  method,  reckons 
from  the  beginning  of  a  vegetal  phase  in  one  year  to  the  beginning 
of  th(!  same  phase  in  the  year  following. 
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We  must  abaudoii  tbe  couception  that  the  summation  of  heat,  which 
has  been  ascertained  for  a  certain  vegetal  phase  at  any  one  locality, 
is  a  measure  of  the  amount  of  lieat  which  that  phase  requires;  but  it 
must  be  considered  as  a  measure  of  the  amount  of  heat  which  that 
locality  affords  to  the  phase  and  to  which  the  latter  has  accommodated 
itself.  Jt  is,  therefore,  not  a  relation  of  cause  and  effect,  but  one  of 
accommodation  that  exists  between  sums  total  of  heat  and  vegetal 
l)liases;  and  it  remains  now  to  determine  whether  of  our  thernionietric 
measurements  these  sums  furnish  the  suitable  measure  in  which  this 
accommodation  is  reflected. 

In  the  further  prosecutions  of  these  investigations  the  following 
points  should  be  kept  in  view: 

An  instrument  as  nearly  perfect  as  possible  should  be  contrived  for 
the  simultaneous  measurement  of  light  and  heat,  and  the  same  style 
of  instrument  should  be  used  at  all  stations  of  observations. 

The  starting  point  of  the  reckoning  must  be  the  same  at  all  stations. 

As  a  fundamental  condition  the  values  obtained  at  any  one  station 
must  be  constant  from  year  to  year  for  the  vegetal  stages  in  question, 
which  should  always  be  observed  on  the  same  specimens.  When  this 
has  been  demonstrated  for  sev^eral  localities  the  values  obtained  at  the 
different  stations  for  the  same  species  can  be  compared  one  with  another. 
It  will  most  certainly  be  found  that  these  values  are  not  equal  one  to 
another;  and  it  is  probable  that  legitimate  relations  will  be  obtained 
concerning  the  capacity  of  different  plants  to  accommodate  themselves 
to  the  same  climate,  and  the  capacity  of  the  same  plant  to  accommodate 
itself  to  different  climates,  i.  e.,  the  same  relations  which  Linsser,  as 
early  as  18G7,  made  a  subject  of  investigations. 

Annual  phenologic  observations  are  now  made  in  all  European  coun- 
tries, excepting  oidy  the  Balkan  Peninsula,  southern  Italy,  and  Spain. 
The  reports  are  usually  published  once  a  year.  The  time  of  the  first 
blossoming  of  the  most  widely  distributed  woody  plants  is  noted  with 
particular  frequency;  next  in  consideration  comes  the  beginning  of 
foliation,  the  ripening  of  fruits,  and  the  time  when  leaves  change  color 
everywhere.  The  beginning  of  the  blossoming  time  (first  blossoms)  is 
the  most  readily  observed  phase. 

In  order  to  obtain  uniformly  comparable  results  it  is  necessary  that 
the  observations  be  made  under  normal  conditions,  i.  e.,  on  average 
standard  specimens,  under  normal  (not  extreme)  exposure,  otherwise 
there  is  danger  of  noting  an  exceptionally  early  or  exceptionally  late 
specimen.  It  lies  in  the  nature  of  the  matter  that  in  noting  the  phases 
it  is  not  absolutely  necessary  to  observe  the  same  specimens  in  each 
year. — o.  l.  fassig. 

Bibliography  of  the  meteorology  of  the  fifteenth,  sixteenth, 
and  seventeenth  centuries,  (1.  IIellmann  (  U.  8.  Dept.  A(fr.,  Weather 
Bureau  Bui.  11,  pt.  ;2,  h'pt.  Tnteruat.  MeteorouKj.  Cniujress,  isDS^pi.  2,  pp. 
352-3!H). — A  list  of  about  250  books  relating  to  meteorology  and  ter- 
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restrial  inagnetisiii,  all  printed  i)rior  to  1700,  and  all  in  tlie  ]>iivate 
lihiary  of  Dr.  Ilclliiianii,  of  T>eiliii. — O.  L.  FASSIG. 

Annual  weather  summary,  1893,  J.  (>.  Lee  {Louisiana  Stas.  Bui. 
29,  2d  ser.,p.  104ti). — A  tabulated  summary  of  observations  during  each 
month  at  the  North  Lonisiana  Station  on  temperature,  rainfall,  etc. 
Tlie  highest  temperature,  97°,  was  recorded  on  June  20,  July  20,  August 
3,  and  September  15;  the  loNvest,  18°,  on  January  10  and  20.  The 
mean  temjierature  for  the  year  was  03.9°;  total  rainfall,  43.21  in.,  and 
the  number  of  rainy  days,  77. 

Meteorological  summary  for  Utah,  1893,  J.  Dryden  {Utah 
iSta.  Kpt.  IS'Jo^pp.  257-271). — Tables  give  (1)  the  daily  readings  of  the 
maximum  and  minimum  thermometers  and  the  daily  range  for  the 
year;  (2)  a  daily  record  of  the  relative  humidity  and  dew-point  for 
7  months  of  the  year  ending  October  31 ;  (3)  a  daily  record  of  the 
readings  of  the  barometer  and  attached  thermometer;  (4)  a  summary 
of  the  pressure,  temperature,  dew-i)oint,  relative  humidity,  precipita- 
tion etc.,  for  the  past  3  years;  and  (5)  the  mean  temperature  at 
several  diftereut  localities  in  the  State.  The  summary  for  the  year  at 
the  station  (Logan)  is  as  follows:  Average  air  pressure,  24.90;  highest 
temperature,  98° F.  (July  19) ;  lowest,  —10°  (February  1) ;  mean,  40.82°; 
relative  humidity,  00.22;  dew-jioint,  47.42;  i)recipitation,  14.51  in. 

"Tlie  year  is  remarkable  for  the  coldness  of  the  month  of  February  and  the  late- 
ness of  the  spring,  farm  work  being  fully  2  weeks  later  than  in  1892.  The  mouth 
of  December  was  unusually  mild,  and  somewhat  made  up  for  the  low  average  of 
February. 

"  The  precipitation  for  the  year  amounted  to  14.51  in.  The  summer  months,  or 
growing  months,  were  extremely  dry,  and  this,  with  the  lack  of  heat  in  the  spring, 
rendered  the  season  very  unfavorable  to  agriculture,  especially  to  dry  farming." 

Meteorology,  practical  and  applied,  .J.  W.  Moore  {London  :  F.  J.  Hebvian,  lSD4,pp. 
44'),  illd.  Part  1  of  a  xanitarii  scries). — This  is  atreatise  on  meteondogy  in  general,  with 
applications  in  part  4  to  sanitary  matters  and  diseases,  the  latter  part  including  only  50 
pages.  As  a  meteorology  it  is  well  and  pleasantly  written,  and  is  noteworthy  in 
the  United  States  for  containing  the  most  complete  account  of  the  develoiiment  and 
work  of  the  meteorological  service  of  the  States  which  has  yet  been  published.  To 
this  subject  over  50  pages  are  devoted  in  the  text,  and  in  Appendix  1  is  given  a  list 
oJ'  the  regular  stations  of  the  United  States  Weather  Bureau,  and  in  Appendix  2  the 
more  important  publications  of  the  United  States  meteorological  service.  Although 
printed  in  London,  the  book  is  adapted  to  the  demands  of  the  public  in  North 
America  also. — M.  w.  Harrington. 

The  sun  and  agriculture,  with  an  appendix  on  the  moon,  F.  Houdaille 
(Leaoleil  et  Vas/ricnltenr  arec  un  appcndice  siir  la  June.  MontpelUer:  1893,  pp.  542  ;  S2 
iUuHtralions). — Professor  Houdaille  intimates  in  his  preface  that  his  title  is  ''per- 
fidiou;-,,"  and  that  it  should  read  "Meteorological  Ideas  for  Agriculturists,"  but  that 
he  chose  the  title  used  in  order  to  have  the  book  read.  It  gives  a  simple  and  inter- 
esting statement  of  the  source  and  distribution  of  light  and  heat  and  their  relations 
to  animal  and  vegetable  life— as  they  Avere  understood  10  or  15  years  ago.  Lunar 
iiiliuences  are  discredited.  The  book  is  attractive  in  appearance  and  style,  and  a 
similar  book  (but  fresher  and  less  diffuse)  might  serve  a  good  purpose  in  English. — 

M.  W.  HARRINGTON. 

The  drought   of  1893  and  its  causes,  A.  Fortin  {S^cheresse,  1893,  sea  causes; 
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Frincipes  gencraux  de  vieteorologie,  lS93,pj}.  ]21). — This  little  book  treats  of  the  drought 
in  France  in  1893,  and  attempts  to  show  its  causes.  The  latter  are  looked  for  out- 
side the  earth,  especially  in  the  sun  and  sun  spots. — M.  w.  haukixgtox. 

The  Sahara,  H.  Schiumer  \  Paris:  lS93,pp.  440). — A  discussion  of  the  Sahara  from 
the  standpoint  of  its  utilization  for  commerce  and  agriculture.  The  author  dis- 
cusses especially  the  causes  of  the  existence  of  the  Desert  of  Sahara,  and  finds  that 
those  to  which  it  has  heretofore  been  attributed  are  not  sufficient.  After  a  thor- 
ough discussion  of  the  climate  and  its  changes  during  the  year,  he  decides  that  the 
causes  of  the  existence  of  the  desert  are  purely  atmospheric.  He  finds  that  a  rel- 
ative high  pressure  exists  over  the  desert  in  winter,  causing  outflowing  winds, 
except  in  the  extreme  northwest,  where  there  is  a  current  of  inflowing  winds, 
which  must,  however,  cross  the  elevated  Atlas  range  of  mountains  and  thus  be  dried 
up  before  it  can  attain  the  interior  of  the  desert.  In  summer  the  desert  is  occupied 
by  a  relatively  low  area  of  pressure,  and  while  this  causes  inflowing  winds  from 
moist  areas  outside,  yet  the  low  pressure  itself  is  due  to  heat,  and  this  heat  decreases 
the  relative  humidity  of  the  inflowing  air,  until  much  precipitation  is  generally 
impossible.  He  notes,  however,  that  there  is  probably  no  part  of  the  desert  on 
which  rain  never  falls,  but  that  in  nianj'  parts  intervals  of  one  or  more  years  (some- 
times as  many  as  twenty),  may  pass  without  a  rainfall.  When  in  this  region  rain 
does  fall  it  is  likely  to  be  of  a  torrential  character.*  Over  the  south  and  over  the 
mountain  region  of  the  center  there  is  a  tolerably  regular  rainfall  in  mid  and  late 
summer.  Over  the  plains  to  the  east  and  west  of  these  mountains  the  rainfall  is 
irregular  and  only  occasional.  Along  the  northern  margin  of  the  desert,  especially 
in  Algeria,  a  regimen  of  rainfall  belonging  to  the  Mediterranean  is  likely  to  occur, 
giving  rains  in  spring  and  in  late  autumn,  while  September  is  very  dry. — m.  w. 

HARRIXGTOX. 

Meteorological  summary  for  August  and  September,  1894  {Mussacliusetla 
Stale  Sta.  Bui.  55,  p.  1). — Notes  on  the  weather  and  tabulated  summaries  of  observa- 
tions on  temperature,  precipitation,  and  direction  of  wind. 

Meteorological  observations  at  the  Massachusetts  Hatch  Station,  C.  D. 
Warner  and  F.  L.  Warrex  (Massachusetts  Hatch  Sta.  Met.  Bui.  70,  pp.  4). — Daily 
and  monthly  summaries  of  observations  at  the  meteorological  observatory  of  the 
station  for  October.  The  weather  conditions  are  briefly  discussed  with  reference  to 
their  effect  upon  crops. 

Meteorological  observations  at  North  Dakota  Station  {North  Dalcota  Sta.  Bpt. 
1893,  p.  6). — The  maximum,  minimum,  and  mean  temperatures  and  rainfall  for  each 
month  of  1892  and  1893  are  tabulated. 

Meteorological  observations  at  South  Dakota  Station  (South  Dakota  Sta.  Bpt. 
18DJ,  pp.  8).—K  repriut  of  Bulletin  31  of  the  station  (E.  S.  K.,  4,  p.  243), 

WATER— SOILS. 

Nitrogen  in  rain  water,  R.  W.  Erwin  {Utah  Sta.  Rpt.  1893,  pp. 
252.,  253). — Determiiiatious  of  nitrogen  as  ammonia  and  as  nitric  acid 
ill  rain  water  collected  at  Salt  Lake  City  during  1891, 1892,  and  1893  are 
reported.  The  average  amounts  of  nitrogen  in  these  different  forms 
sui)plied  to  an  acre  of  land  annually  by  rain  water  in  Utah  are  calcu- 
lated to  be  as  follows:  Mtrogeu  as  ammonia,  5.06  lbs. 5  nitrogen  as 
nitric  acid,  0.3(3 lbs.;  total,  5.42  lbs. 

Investigations  of  Courland  soils,  G.  Thoms  {Die  erste  Jciirland- 

ische  Emiuete-Reise,  pp.  8,  and  ]>ie  zweite   Jcurlandische  EnqueteReise, 

pp.  28;  excerpts  from  Land  undforstic.  Ztg.,  1893,  No.  28;  1894,  iYo.  31). — 

Accounts   are  given  of  two  journeys  to  investigate  the  soils  of  the 
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Baltic  provinces  in  continuatiou  of  studies,  a  report  of  which  has  ah^eady 
been  abstracted  (E.  S.  R.,  5,  p.  418).  During  the  first  of  these  tours, 
which  lasted  from  June  15  to  25,  1893,  13  samples  of  soil  from  different 
localities  were  collected;  and  in  the  second,  extending  from  June  23  to 
July  7,  1894,  13  other  samples  were  collected. 

The  soils  were  all  separated  on  the  basis  of  their  actual  productive 
l)Ower  into  3  classes — best,  medium,  and  poor — before  analyses  were 
made.  To  what  extent  chemical  analysis  bore  out  the  agricultural 
estimate  is  shown  in  the  following  table: 

Average  compoHxtion  of  Courland  soils. 


Water. 

Phosphoric  acid. 

Nitrogen, 

Potash. 

Lime. 

Surface 
soil. 

Sub- 
soil. 

Surface 
soil. 

Sub- 
soil. 

Surface    Sub- 
soil,       soil. 

Surface 
soil. 

Sub- 
soil. 

Surface 
soil. 

Sub- 
soil. 

10.05 
11.27 
11.29 

15.21 
12.84 
10.07 

0.17 
.14 
.12 

0.12 
.09 
.07 

0.15 
.17 
.25 

0.07 
.07 
.06 

0.31 
.35 

.21 

0.40 
.51 
.25 

0.48 
.38 
.22 

0.46 

Medium  soil 

.37 
.16 

The  variations  in  the  percentages  of  water  are  so  irregular  that  no 
definite  relations  can  be  traced  between  the  water  content  and  the 
quality  of  the  soil,  except  that  the  proportion  of  moisture  is  generally 
more  uniform  iu  the  good  soils  than  in  the  medium  and  poor  soils. 
Another  point  illustrated  with  more  or  less  clearness  iu  these  investi- 
gations is  that  clay  soils  retain  moisture  so  much  more  tenaciously  than 
sandy  soils  that  on  the  former  plants  suffer  from  drought  when  the 
amount  of  water  is  not  more  than  10  to  14  per  cent,  while  on  the  latter 
they  thrive  with  jjercentages  of  water  ranging  between  6  and  9. 

A.S  in  previous  investigations,  the  percentages  of  phosphoric  acid  iu 
both  soil  and  subsoil  stand  in  direct  relation  to  the  agricultural  value. 
The  percentages  of  phosi)horic  acid  are  invaribly  lower  in  the  subsoil 
than  iu  the  surface  soil.  This  is  due  to  the  continuous  fertilizing  with 
phosphatic  manures  to  which  these  soils  have  been  subjected.  The 
recommendation  made  in  former  articles  that  soils  containing  less  than 
0.15  per  cent  of  phosphoric  acid  should  be  treated  with  phosphatic 
manures  holds  good  for  the  soils  examined  in  this  case. 

As  regards  nitrogen,  the  results  of  analyses  appear  to  contradict  the 
estimate  based  upon  the  actual  productiveness.  It  will  be  observed 
that  percentages  are  much  higher  for  the  surface  soil  than  for  the  sub- 
soil. This  is  ascribed  to  the  system  of  culture  pursued  by  which  nitrog- 
enous organic  matter  is  accumulated  in  the  upper  layers  of  the  soil.  A 
study  of  the  individual  analyses  shows  that  in  many  cases  a  high  per- 
centage of  nitrogen  accompanied  a  high  water  content.  It  is  suggested 
that  those  soils  which  show  a  high  percentage  of  nitrogen  but  are  com- 
paratively unproductive  may  be  greatly  improved  by  drainage  or  by 
heavy  liming. 

The  percentages  of  potash  seem  to  bear  no  definite  relation  to  the 
quality  of  the  soil,  but  it  is  interesting  to  observe  that  the  subsoils 
are  invariably  richer  in  this  element  than  the  surface  soils. 
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The  percentages  of  lime  vary  uuiformly  with  the  productiveness  of 
the  soil. 

Washed  soils;  how  to  prevent  and  reclaim  them  {U.  S.  Bept.  Ayr.,  Farmers' 
Bui.  20,  2}p-  ^3,  Ji(/s.  6).— The  uature  aud  extent  of  water  erosion  of  agricultural 
lands  are  popularlj'  discussed,  aud  the  action  of  orgnuic  matter,  humus,  aud  lime  in 
the  soil  in  reducing  washing  is  explained.  The  means  described  for  preventing 
washing  and  for  reclaiming  gullied  lands  are  deep  plowing  to  increase  absorptive 
power  of  soils,  underdraiuage,  hillside  ditches,  terracing,  reforestation,  and  covering 
with  grasses  or  similar  vegetation. 

Soil  moisture  {North  Dakota  Sfa.  Bpt.  1893,  p.  6).— Determinations  of  moisture  in 
the  surface  soils  at  depths  of  from  1  to  3  in.  and  in  the  subsoil  at  depths  of  from  5 
to  7  in.  in  a  cultivated  field  on  the  college  farm  during  7  months  (Ajiril  to  October) 
of  1892  and  1893  are  reported. 

Moisture  of  the  soil,  J.  W.  Sanborn  (Utah  Sta.  Bpt.  1803,  pp.  9i-9S).— The 
inconclusive  results  of  moisture  determinations  in  upper  bench  soil  before  irri'^a- 
tion,  2  days  after  irrigation,  and  4  days  after  irrigation  are  briefly  reported. 

Marsh  culture  experiments  conducted  at  the  Royal  Swedish  Agricultural 
College  in  1893,  C.  G.  Eggerty  {Egl.  Landt.  Akad.  Handl.  TuUkr.,  S3  {1894),  pp. 
193-205). 

The  exhaustion  of  soils  by  crops,  L.  Grandeau  {Jour.  A(jr.  Prat.,  58  {1894), 
No.  47,  pp.  741-744). — A  reply  to  a  correspondent,  dealing  especially  with  exhaustion 
of  phosphoric  acid. 

FERTILIZERS. 

On  the  preservation  of  manure,  Schmidt  and  Gerlach  [Deut. 

landic.  Prense,  21  (1894),  No.  62,  i^p.  597,  598). — In  order  to  approximate 
as  closely  as  possible  conditions  which  obtain  in  i)ractice  large  amounts 
(about  3,000  kg.)  of  manure  were  used  in  each  of  the  experiments  here 
reported,  and  the  manure  was  exposed  to  the  weather  on  a  rubble  floor 
underlaid  by  sand.  Preservative  materials  were  added  as  follows:  (1) 
Peaty  earth,  100  kg.;  (2)  kainit,  50  kg.,  and  peaty  earth,  100  kg.;  (3) 
superphosphate-gypsum,  50  kg. ;  (4)  "  Vogel's  preservative, "  50  kg. ;  (5) 
precipitated  phosphate,  50  kg.,  and  (6)  gyj)sum,  50  kg.  The  first  exper- 
iment lasted  from  December  7,  1893,  to  April  16,  1894.  None  of  the 
l)reservatives  appreciably  prevented  the  total  shrinkage  of  the  manures. 
The  kainit  aud  peaty  earth  had  little  effect  in  preventing  loss  of  nitro- 
gen. Superphosphate-gypsum  and  gypsum  were  far  sui^erior  to  the 
other  materials  in  this  respect,  the  second  giving  slightly  better  results 
than  the  first.  The  losses  were  in  all  cases  larger  than  those  reported 
by  Holdefleiss  for  similar  experiments  conducted  during  the  drier  fall 
season.  The  results  of  experiments  by  the  authors  at  the  same  season 
confirm  those  of  Holdefleiss.  The  difference  is  ascribed  to  the  leaching 
out  of  the  preservatives  and  the  valuable  constituents  of  the  manure. 
The  results  in  general  indicate  that  whatever  the  preservative  used  it 
is  of  first  importance  to  protect  the  manure  heap  from  excessive  moist- 
ure, which  leaches  out  the  valuable  constituents  and  washes  down  the 
preservatives  to  the  lower  layers  of  the  manure  and  thus  i^revents  their 
effective  action. 
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Nitrate  marls  of  Egypt  {Amcr.  Feyt.,  1  {1894),  N^o.  5,  pp.  269-275).— 
It  appcius  tVoin  Egyptian  Nitrate  Mission  reports  tliat  the  material 
known  as  "Marog"  and  extensively  used  as  a  fertilizer  in  Egypt  is  "a 
foliated  marl,  greenish,  and  sometimes  reddish  gray,  with  veins  of  white 
gypsum  and  incrustations  or  small  crystals  of  chlorid  of  sodium  and 
some  snlphate  of  sodium.  .  .  .  Its  primary  stratum  has  a  depth  of 
from  50  to  100  meters,  and  is  horizontally  bedded  between  the  Lower 
Londinian,  a  hard  white  limestone  of  the  Lower  Eocene,  a  tertiary 
formation,  and  tlie  Suessonian,  a  yellowish  or  grayish  limestone; 
between  the  Lower  Eocene  and  the  Up]»er  Cretaceous  formation."  Its 
geological  age  has  not  been  definitely  determined,  but  it  is  believed  to 
belong  to  the  Upper  Suessonian. 

The  deposits  crop  out  along  the  hills  bordering  the  Nile  Valley  in 
Upper  Egypt  over  an  area  of  probably  30,000  square  miles,  and  are 
believed  to  be  practically  inexhaustible. 

When  exposed  to  the  air  these  marls  readily  crumble  to  a  fine  pow- 
der, although  at  lower  depths  they  are  very  hard,  tenacious,  and  strong. 
If  not  already  abundant,  nitrites  and  nitrates  soon  appear  in  consider- 
able amounts  on  exposure  to  the  air.  As  there  is  believed  to  be  no 
organic  matter  i)resent  for  microorganisms  to  work  on,  it  is  claimed 
that  we  have  here  an  interesting  and  novel  illustration  of  nitrification 
without  the  interference  of  organic  matter.  A  suggested  explanation 
of  this  phenomenon  is  "that  the  chlorid  of  sodium  in  the  rock  is  dis- 
solved by  the  humidity  of  winter  or  of  high  Nile,  and  is  drawn  out  by 
capillarity  and  by  dry  air  acting  as  a  pneumatic  machine.  This  chlorid 
of  sodium  is  decomposed  and  decomposes  the  water.  The  oxygen  of 
the  water  combines  with  the  nitrogen  of  the  air  to  form  nitrous,  and 
afterwards  nitric,  acid.  This  combines  with  the  sodium  to  form  sodium 
nitrate.    The  chlorid  of  ammonia  which  is  also  formed  is  volatilized." 

The  analyses  reported  show  the  better  quality  of  these  marls  to  con- 
tain from  8.82  to  11.77  per  cent  of  nitrogen  calculated  as  nitric  acid. 
Many  which  are  of  poor  quality  when  first  exposed  become  rich  in  a 
comparatively  short  time.  Experiments  looking  to  the  extraction  and 
purification  of  the  nitrate  for  the  market  are  briefly  alluded  to. 

Phosphate  deposits  of  Algeria,  C.  T.  Grellet  {U.S.  Consular 
Bpt.  1894,  Nov.,  pp.  365-367). — The  existence  of  large  deposits  of  phos- 
phate in  the  western  part  of  Tunisia  has  been  known  since  188G. 
Within  the  last  two  years  similar  deposits  have  been  discovered  in  the 
Department  of  Constantine  (eastern  Algeria),  in  the  Djebel  Dyr,  in  the 
Djebel  Koiiif,  and  at  Kissa,  in  the  region  of  Tebessa,  about  155  miles 
south  of  Bone.  The  Tebessa  deposits  cover  several  hundred  square 
miles  and  are  said  to  be  almost  inexhaustible.  The  phosphate,  com- 
posed cheifly  of  bones  and  teeth  of  sharks,  "  is  found  in  a  semipulver- 
ulent  state  in  strata  from  0.5  meter  (20  in.)  to  3  meters  (10  ft.)  thick, 
intercalated  in  white  marl  and  siliceous  limestone.    Its  grade  aver- 
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ages  from  GO  to  70  per  cent  and  at  i)laces  readies  as  high  as  85  per  cent 
of  tribasic  phosi)liate  of  lime.  Owing  to  the  character  of  the  deposit 
the  mining  of  the  phosphate  is  exceedingly  easy  and  cheap." 

The  dei)osits  are  being  exploited  by  English  companies  at  all  three 
of  the  above-named  localities.  "The  general  ontpnt  of  these  mines 
was  about  5,000  tons  in  1893.  It  will  reach  at  the  very  least  from 
30,000  to  35,000  tons  during  the  current  year,  .  ,  .  Beds  of  phosphate 
have  also  been  found  in  other  parts  of  the  colony  in  the  Department  of 
Oran,  iu  the  region  of  the  Rio  Salado,  close  to  the  boundary  of  Morocco, 
and  at  Inkermann  (Oued  Riou),  245  kilometers  (157.8  miles)  east  of 
Oran;''  but  the  deposits  are  of  a  different  character,  being  in  the  form 
of  solid  rock  and  of  a  lower  grade  than  those  of  Tebessa.  "  It  can  not 
be  doubted  that  in  the  near  future  the  ]S"orth  African  phosphates  will 
X)rove  serious  competitors  in  the  European  markets  with  our  American 
lertilizers."^ 

Production  of  potash  salts  in  Germany,  F.  H.  Mason  {U.  8. 
Consular  Rpt.  1894,  Oef.,  pp.  147-152). — The  history,  nature,  and  extent 
of  the  natural  deposits  of  potash  salts  at  Htassfurt  and  Leopoldshalle, 
Germany,  are  briefly  discussed,  and  the  apparatus  and  processes  used 
in  preparing  refined  salts  from  the  crude  minerals  are  described.  The 
latter  industry  is  now  practically  under  the  control  of  a  single  com- 
pany, "  Verkaufs  Syudikat  der  Kaliwerke,"  with  offices  at  Stassfurt.  Its 
principal  works  are  at  Stassfurt,  Leopoldshalle,  Westeregeln,  Loeder- 
burg,  Aschersleben,  Thiede,  Bernburg,  and  Vienenburg.  The  actual 
sales  of  crude  salts  and  refined  products  during  1892  were  as  follows: 

Crude  salts :  Tons. 

Rock  salt 293,  400 

Carnallit 736,750 

Kieserit 5,  782 

Schocnit 40,  689 

Sylviuit 32,  669 

Kainit 545,  084 

Refined  products : 

Muriate  of  j)otasli 1 114,  311 

Sulphate  of  potash 15, 465 

Sulphate  of  potash-magnesia 12,  550 

Manure  salts ♦ 8,  296 

Of  the  crude  salts  carnallit,  kainit,  kieserit,  and  sylvinit  are  used 
both  in  a  raw  and  i)ulverized  state  as  fertilizers,  and  for  the  manufac- 
ture of  concentrated  salts.  Kainit,  partially  freed  from  rock  salt  and 
other  impurities,  is  the  salt  most  generally  employed  for  the  first  pur- 
pose and  carnallit  for  the  second.  More  than  700  tons  of  the  latter 
were  consumed  in  the  refineries  of  the  Stassfurt  syndicate  in  the 
manufacture  of  refined  salts  during  the  past  year.    The  number  of 

iPor  a  brief  discussion  of  the  geology  and  chemistry  of  the  phosphate  deposits  of 
Algeria,  see  E.  S.  R.,  5,  p.  933. 
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persons  employed  in  this  work,  including  miners,  manufacturing  labor- 
ers, chemists,  engineers,  clerks,  etc.,  is  about  10,000. 

"The  degree  of  practical  interest  which  may  attach  to  tWs  subject  now  or  in 
future,  from  the  American  standpoint,  will  depend  largely  upon  whether  tiiere  remain 
undiscovered  in  our  country  deposits  of  potash  minerals  which  may  lead  to  the 
establishment  of  similar  industries,  and  in  the  end  render  American  farmers  and 
other  consumers  of  potash  salts  independent  of  imported  supplies.  .  .  .  To  quote 
the  opinion  of  a  leading  European  expert :  '  Not  until  the  substrata  which  lie  beneath 
all  the  principal  American  salt  beds  have  been  explored  to  a  depth  of  at  least  3,000* 
ft.,  will  it  bo  delinitely  known  whether  or  not  nature  has  stored  on  the  Western 
Continent  a  supply  of  potash  adequate  and  fitted  to  complete  the  trinity  and  balance 
the  nitrates  of  Chile  and  the  i^hosphates  of  the  Florida  peninsula.'" 

Plan  for  better  and  simpler  commercial  fertilizers,  C.  W.  Dai?- 

NEY,  Jr.  {Amer.  Fert.,  1  {189i),  No.  5,  pp.  ;J59-263).—Th(i  object  of  this 
paper  is  stated  to.be  "to  direct  attention  to  sources  of  the  abuses  which 
are  doing  the  legitimate  fertilizer  trade  so  much  harm  and  put  inter- 
ested persons  to  thinking  about  a  sensible  plan  for  preparing,  adver- 
tising, and  selling  commercial  fertilizers." 

The  chaotic  system  of  naming  fertilizers  in  vogue  is  strongly  depre- 
cated and  it  is  urged  that  "  commercial  fertilizers  should  be  mixed  and 
branded  after  some  more  uniform  method,  so  that  they  may  become 
easily  recognized  and  thoroughly  understood  articles  of  commerce,  like 
ordinary  chemicals  or  manufactured  products."  It  is  explained  at  some 
length  that  there  is  no  sound  basis  for  considering  a  manure  containing 
available  phosphoric  acid,  ammonia,  and  potash  in  the  proportion  of  8, 3, 
and  2  as  the  best  "  complete"  fertilizer.  There  is  good  reason  for  believ- 
ing that  phosphoric  acid  fertilizing  is  overdone  and  that  the  proportion 
of  phosphoric  acid  in  common  fertilizers  should  be  reduced  and  that  of 
potash  increased.  A  basis  for  mixing  fertilizers  embodying  these  ideas 
is  given  and  a  simple  system  of  naming  fertilizers  is  described. 

Methods  of  manuring,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1893,  pp. 
157-163). — The  experiments  with  barnyard  manure  on  different  cereals 
commenced  in  1892  (B.  S.  li.,  5,  p.  34)  were  continued  during  1893. 

The  results  of  tests  of  diiferent  methods  of  application  show  that 
plowing  under  6  to  7  in.  deep  is  preferable  to  applying  as  toj)  dressing 
and  that  spreading  on  the  surface  in  the  winter  is  more  bieneficial  than 
top-dressing  and  harrowing  in.  Observations  on  the  temperature  of 
sandy  loam,  unmanured  and  manured  by  different  methods,  showed 
that  the  soil  was  warmest  where  no  manure  was  applied,  next  warmest 
where  it  was  applied  wholly  on  top. 

As  in  previous  experiments,  unhoused  manure  gave  slightly  better 
results  than  housed,  "but  the  figures  are  so  close  that  they  are  within 
the  limit  of  error  or  slight  variation.  The  probable  facts  are  that  we 
do  not  have  rain  enough  here  to  leach  the  manures  to  any  consider- 
able extent." 

In  comparative  trials  of  manure  from  hogs,  sheep,  and  horses  on 
wheat  and  oats,  the  best  results  were  obtained  with  the  hog  manure, 
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althougli  there  was  litlle  difference  in  effect  between  the  three  kinds. 
"For  the  year  1893,  when  the  effect  of  the  previous  application  was 
under  test,  sheep  manure  gave  a  larger  yield  than  the  other  manures." 

Solid  manure  alone  proved  inferior  to  the  mixed  solid  and  liquid 
excrement  on  the  same  crops. 

As  in  previous  trials  on  the  sandy  loam  soil  of  the  station,  nnfer- 
mented  manure  gave  better  results  than  fermented. 

Fertilizer  experiments  at  Mustiala  Agricultural  College  during 
1892,  A.  RiNDELL  {Mustiala  Agl.  College  Bpt.  1802,  pp.  l-21).~Experi- 
ments  with  Minit. — Hay  and  oats  were  grown  on  eighth  and  quarter 
acre  plats  fertilized  with  Thomas  slag  and  varying  quantities  of  kainit, 
one  plat  in  each  series  being  left  unfertilized.  Taken  20  cm.  deep  the 
soil  on  the  plats  weighed  1,492,800  kg.  per  hectare  (1,330,000  lbs.  per 
acre),  721,080  kg.  of  which  was  dry  substance.  The  latter  contained 
64,53  per  cent  mineral  matter,  1.058  per  cent  nitrogen,  0.074  per  cent 
phosphoric  acid,  0.770  per  cent  lime,  and  0.139  per  cent  potash.  The 
yields  obtained  were  very  low  for  both  crops,  and  the  application  of 
fertilizers  was  not  profitable  in  case  of  the  hay.  With  the  oats,  how- 
ever, the  fertilizers  gave  a  profit  owing  to  the  higher  money  value  of 
the  crop.  The  oats  lodged  where  the  heavier  kainit  fertilization  was 
applied,  but  it  is  believ^ed  this  may  be  remedied  by  the  addition  of 
more  slag. 

Experiments  tcith  hone  meal  and  Thomas  slag. — Taken  20  cm.  deep  the 
soil  on  the  plats  used  for  these  experiments  weighed  1,007,600  kg.  per 
hectare  (807,720  lbs.  per  acre),  430,400  kg.  being  dry  substance.  The 
latter  contained  46.62  per  cent  of  mineral  matter,  1.567  i^er  cent  of 
nitrogen,  0.008  per  cent  of  phosphoric  acid,  0.088  per  cent  potash,  and 
1.130  per  cent  lime.  Oats  were  used  for  the  experiments,  bone  meal 
and  Thomas  slag  being  compared  with  one  another  when  applied  with 
kainit.  Besides  Thomas  slag  and  kainit  two  plats  received  "sugar 
skimmings"  in  such  quantities  that  the  nitrogen  supplied  equaled  that 
of  the  bone  meal.  The  summer  of  1892  was  unfavorable  to  crops, 
heavy  rains  causing  the  oats  to  lodge  in  many  places.  The  main 
results  obtained  are  given  in  the  following  table,  each  figure  given 
being  the  average  for  two  plats. 

Results  of  experiments  with  fertilizers  on  oats. 


Fertilizer  applied  per  plat  of  J  acre. 

Yield. 

Eelative  jield. 

Grain. 

straw. 

Grain. 

straw. 

Kg. 
69.0 
83.2 

1   89.8 
\   96.2 

Eg. 

94.2 

111.2 

115.0 
138.1 

136.0 

100. 0 
120.6 

130.1 
139.1 

133.6 

100.0 

118.0 

Do 

122.1 

in. 1  kg.  bone  meal .         

146.6 

18.4  kg.  Thoraas  slag 

25  kg.  kaiuit 

18.4  kg.  Thonia.s  slag 

4  kg.  "sugar  skimmiugs  " 

144.4 

520 


EXPERIMENT    STATION   EECORD. 


Pot  experiments  icifh  2)hosphoric  acid  of  (liferent  origin. — The  com- 
parative value  of  superpliospliates,  boue  meal,  and  bsisic  slag  for  barley 
was  studied  in  these  experiments.  The  basal  fertilizer  consisted  of 
Chile  salti)oter  and  "patent  kali-magnesia,"  with  a  surface  fertilization 
of  2  gm.  of  saltpeter,  the  fertilizers  being  applied  at  the  rate  of  188 
lbs.  of  nitrogen,  and  182.5  lbs.  of  potash  per  acre.  Four  kinds  of  bone 
meal  were  used  in  the  experiments,  viz,  (1)  sifted  raw  bone  meal;  (2) 
unsifted  raw  bone  meal;  (3)  partially  steamed  bone  meal  extracted 
with  benzin,  fine  sifted  through  normal  sieve;  and  (4)  same,  coarser 
sifted  through  a  J  mm.  sieve. 

Cylinders  3.28  ft.  deep,  1.8  ft.  in  diameter,  were  used  for  the  experi- 
ments. The  soil  in  the  cylinders,  prepared  from  Sj^arts  of  subsoil  and 
1  part  humus  soil,  was  watered  from  below  by  means  of  a  tube  extend- 
ing to  the  bottom  of  the  cylinder  and  terminating  in  a  pipe  1^  in.  in 
diameter,  provided  with  a  number  of  holes.  The  pipe  was  covered  with 
a  drainage  tile,  on  the  top  of  which  was  placed  a  0  in.  layer  of  line 
gravel  (5  to  10  mm.) ;  then  came  a  4  in.  layer  of  coarse  sand  (1  to  2  mm.), 
above  which  the  experimental  soil  proper  was  placed.  The  subsoil  and 
humus  soil  used  contained  the  following  quantities  of  fertilizing  ingredi- 
ents: Nitrogen  0.033  and  0.047  per  cent,  phosphoric  acid  0.092  and  0.095 
per  cent,  potash  0.064  and  0.005  per  cent. 

Barley  seed  previously  sprouted  was  planted  1  in.  deep,  and  180  cc.  of 
water  added  to  each  cylinder.  Three  parallel  experiments  were  made 
in  each  case.  The  average  yields  of  barley  obtained  and  the  quantities 
of  water  required  for  producing  1  gm.  of  dry  matter  in  each  case  are 
given  below.  The  figures  in  the  last  columns  are  corrected  for  surface 
evaporation  of  water,  which,  according  to  Hellriegel,  was  estimated  at 
15  gm.  per  square  centimeter  for  the  fertilized  cylinders  during  the 
whole  experiment  (100  days),  and  20  gm.  for  the  unfertilized  cylinders. 


EestiUs  of  pot  experiments  ivith  harley. 


Fertilizer. 

Phos- 
phoric 
acid  in 
ferti- 
lizer per 
liectare. 

Number 
of  de- 
veloped 
heads. 

Number 
of  unde- 
veloped 
heads. 

Total 
number 
of  heads. 

Yield  of 
barley. 

Water 
renuired 
per  1  gm. 
of  sub- 
stance. 

Kilograms 

57 
61 
85 
97 
122 
66 
87 
99 
87 
129 
130 
76 
93 
87 
104 
114 
69 
85 
96 

9 

16 
29 
22 
15 
22 
18 
18 
25 
30 
26 
22 
24 
23 
22 
18 
31 
23 
12 

66 

77 
114 
119 
137 

88 
105 
117 
112 
159 
150 

98 
117 
110 
126 
132 
100 
108 
108 

Grams. 
61.5 
71.2 
239.5 
222.  2 
285.8 
144.1 
190.1 
227. 5 
251.6 
353.  0 
345.  0 
195.  8 
221.6 
201.7 
282.3 
240.7 
187.6 
202.2 
203. 4 

Grams. 
750 
483 
335 
342 
272 
411 
360 
298 
305 
348 
265 
399 
345 
371 
306 
305 
369 
346 
359 

Basal  fertilizer 

50 
100 
150 

50 
100 
150 

50 
100 
150 
100 
150 

50 
100 
150 

50 
100 
150 

Do 

Thomas  slag 

Do...... 

Do 

Bone  meal  1 

Do 

Do 

Bone  meal  2 

Do 

Bone  meal  3  

Do 

Do 

Bone  meal  4 

Do 

Do.  
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The  conelnsions  drawn  from  the  experiments  are  as  follows: 

(1)  The  iutiueuce  of  the  bone  mciil  is  largely  dependent  on  its  degree 
of  fineness. 

(2)  Raw  bone  meal  may,  if  very  fine,  give  even  better  results  than 
extracted  bone  meal. 

(3j  Thomas  slag  is  more  inferior  to  bone  meal  in  its  effects  than  is 
bone  meal  to  superphosphate. — P.  w.  woll. 

Manures,  their  management  and  use,  E.  M.  Sheltox  {Queensland  Dept.  Agr.  Bui. 
S,  {2(lser.),  pp.  3S,fi(js.  3). — A  popular  discussiou  of  the  fertilizer  resources  and  require- 
ments of  soils,  green  mauuriug,  baruyard  manures  and  their  application,  and  the 
use  of  commercial  fertilizers  with  special  reference  to  Queensland  conditions. 

Barnyard  manure,  W.  H.  BEAL(f7'.  S.  Dept.  Agr.,  Farmers'  Bui.  21,  pp.32,  figs.  7). — 
A  popular  discussiou  of  the  nature,  value,  management,  and  use  of  barnyard  manure. 

Algerian  phosphates  {Amer.  Feri.,  1  {1894),  No.  4,  pp.  221,  222). 

The  phosphate  industry  in  the  Anthony  region,  Florida,  T.  R.  Baker  {Amer. 
Feri.,  1  {1S94),  No.  5,  pp.  281,  282). 

Geographical  position  of  the  Florida  phosphate  belt  {Amer.  Fert.,  1  {1894), 
No.  1,  pp.  34-37,  figs.  2). 

The  phosphates  of  Florida,  P.  M.  de  Leon  {Amer.  Feri.,  1  {1S94),  No.  4,  pp.  202, 
£03). 

The  Florida  phosphates,  S.  S.  Peacock  {Amer.  Fert.,  1  {1894),  No.  3,  pp.  137-142). 

South  Carolina  phosphates  {Amer.  Fert.,  1  {1894),  No.  2,  pp.  98-100) .—Shi-p- 
mcnts  and  consumption. 

The  phosphates  of  Tennessee,  N.  P.  Pratt  {Amer.  Fert.,  1  {1894),  No.  1,  p>p.  9-17, 
figs.  4). — These  phosphates  are  here  considered  from  the  geological,  chemical,  and 
commercial  standpoints. 

The  Tennessee  phosphates,  T.  C.  Meadows  {Amer.  Fert.,  1  {1894),  No.  4,  pp. 
209-212,  1  map). 

Tennessee  phosphates,  E.  de  W.  Smith  and  T.  C.  Meadows  (Amer.  Fert.,  1 
(1894),  No.  5,  pp.  264-2G8,  282-284,  illustrated). — Brief  statements  regarding  the  phos- 
phate industry  in  this  State,  quality  of  phosphate  shipped,  transportation  facilities, 
possible  extent  of  the  dejiosits,  etc. 

Phosphates  and  fertilizers,  E,  H.  Willis  {Amer.  Fert.,  1  (1894),  No.  5,  pp. 
290-292). — A  brief  review  of  the  present  condition  of  the  phospbatic  industry  in 
South  Carolina,  Florida,  Tennessee,  Algiers,  Tunis,  and  other  foreign  countries. 

Chile  saltpeter,  S.  S.  Peacock  {Amer.  Fert.,  1  (1894),  No.  4,  pp.  195-201).— Uses, 
methods  of  extraction,  and  comparative  value  are  discussed. 

The  role  of  organic  materials  in  soil  and  fertilizers,  J.  Coronet  (Ann.  Soc.  Agr. 
8ci.  ct  ind.  Lyon,  1  {1S93),  ser.  7,  pp.  485-494). 

Liebig's  flesh  meal  and  its  high  value  to  agriculture  {Ztschr.  landw.  Ver.  Hes- 
aen,  1894,  No.  46,  pp.  379,  380). 

Chemical  effects  of  fertilizers  (Amer.  Fert.,  1  (1894),  No.  5, pp.  294, 295) .—Geuersil 
statements  regarding  the  action  of  fertilizers  in  setting  free  insoluble  plant  food  in 
the  soil. 

Notes  on  the  use  of  commercial  fertilizers  (Fiihliny's  landw.  Ztg.,  43  (1894),  No. 
22,  pp.  705,  706). — General  notes  liased  on  the  work  of  Maercker,  Wagner,  and  others. 

Recent  experiments  in  fertilizing  with  lime  and  in  associated  lines  ( Wochen- 
bl.  pom.  okon.  Ges.,  24  (1894),  No.  23,  pp.  307-310;  No.  24,  pp.  319-323). 

A  harmful  effect  of  liming  (Ztschr.  landw.  Ver.  Hessen,  1894,  No.  45,  p.  369;  Landw. 
Wochenbl.  Srhles.  Hoist.,  43  (1894),  No.  49,  p.  690). 

Potash  vs.  sodium  compounds  as  fertilizers,  H.  J.  Patterson  (Md.  Farmer, 
1894,  Sept.,  pp.  34,  35). — A  concise  summary  of  the  scientific  evidence  that  soda  can 
not  replace  potash  as  a  plant  food. 
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Nitrate  of  potash  vs.  nitrate  of  soda  (Southern  Planter,  55  {1394),  Ko.  10,  p.  402). — 
]{ri('f  rclVreiicf  to  exi)t'riT7ieiits  of  .Maercker,  which  have  indicati-il  the  superiority  of 
uitrato  of  potash  over  nitrate  of  soda. 

Availability  of  phosphoric  acid,  11.  J.  Pattehson  {Md.  Farmer,  ISO-l,  Sept.,  pp. 
S3,  34). — A  brief  popular  discussion  of  the  availability  of  phosphoric  acid  in  soils  and 
fertilizers. 

Relative  values  of  different  phosphates,  of  different  forms  of  lime,  and  of 
sulphate  and  muriate  of  potash,  C.  Sciireiber  {Rev.  Agron.  Louvain,  3  {1S94), 
No.  2.  pp.  92-102). 

Superphosphate  and  slag,  their  relative  value,  E.  Saillard  {Jour.  Agr.  Prat., 
58  {1S94),  Xo.  44,  pp.  794-796'). 

The  economy  of  Thomas  slag  and  kainit  as  fertilizers  for  meadows  {Sachs, 
landw.  Ztschr.,  42  {1S94),  Xo.  45,  pp.  537,  53S). 

The  variation  in  value  of  different  kinds  of  groiind  Thomas  slag,  Loges  {Sikhs. 
landip.  Ztschr.,  42  {lS94),Xo.  43,  pp.  515-517). 

Guano  deposits  {Amer.  Pert.,  1  {1894),  No.  5,  pp.  292,  293). — Brief  notes  on  guano 
in  general  and  on  the  various  deposits  vs'hich  have  been  exploited,  especially  bat  or 
cave  guano  found  in  the  West  Indies  and  in  some  localities  in  this  country. 

Adulteration  (agricultural  fertilizers  and  feeding  stuffs),  F.  H.  Cripps-Day 
{London:  Stevens  cj'  Sons,  Limited;  noticed  in  Analyst,  19  {1894),  Dec,  p.  287). 

Analyses  of  commercial  fertilizers  {Massachusetts  State  Sta.  Bui.  55,  pp.  2-S). — 
A  schedule  of  trade  values  of  fertilizing  ingredients  and  tabulated  analyses  of  112 
samples  of  fertilizing  materials,  including  mixed  fertilizers,  bone,  nitrate  of  soda, 
cottonseed  meal,  sulphate  of  potash  and  magnesia,  muriate  of  potash,  wood  ashes, 
swill  aslies,  muck,  soot,  residue  from  water  filter,  and  vegetable  mold. 

Aanlyses  of  commercial  and  special-formula  fertilizers,  H.  J.  Wiieeleu  and 
B.  L.  Hartwell  {Rhode  Island  Sta.  Bui.  29,  pp.  45-55). — Analyses  and  valuations  of 
40  brands  of  commercial  fertilizers  and  6  samples  of  home-mixed  fertilizers  are  tab- 
ulated, and  the  relative  economy  of  home-mixed  and  factory-mixed  fertilizers  is  dis- 
cussed. The  results  of  practical  experience  of  farmers  in  home-mixing  are  rejiorted 
to  be  very  favorable  to  the  practice. 
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The  chemical  development  and  value  of  red  clover,  H.  Snyder 
{Minnesota  >Sta.  Bui.  34,  pp.  17-33). 

Synopsis. — The  yield  of  dry  matter  was  largest  at  the  end  of  flowering,  and  of  jiro- 
teiu  a  little  earlier.  A  crop  of  4,360  lbs.  of  clover  hay  removed  from  the  soil  66 
lbs.  of  potash,  28.4  lbs.  of  phosphoric  acid,  and  76.4  lbs.  of  lime.  At  the  time 
of  full  bloom  the  roots  on  an  acre  weighed  approximately  1,760  lbs.,  containing 
39  lbs.  of  nitrogen,  26.7  lbs.  of  potash,  27.8  lbs.  of  phosphoric  acid,  and  23.6  lbs. 
of  lime.  Clover  when  only  5  to  7  in.  high  constituted  a  valuable  green  manure. 
Failure  of  clover  on  certain  soils  was  not  due  to  want  of  plant  nutrients. 

Samples  were  taken  at  5  different  stages  of  growth:  (1)  When  the 
clover  was  5  to  6  in.  in  height,  and  before  the  flower  head  appeared;  (2) 
24  days  later,  when  clover  was  in  early  bloom;  (3)  14  days  later,  when 
clover  was  a  little  past  fnll  bloom;  (4)  at  the  end  of  the  flowering 
period;  and  (5)  when  the  clover  was  ripe.  The  maximnm  yield  of  dry 
matter  occurred  at  the  end  of  the  flowering  stage,  the  maximum 
yield  of  nitrogenous  matter  at  the  time  of  full  bloom.  Taking  these 
maxima  as  100,  the  amounts  of  dry  matter  and  of  nitrogenous  matter 
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ill  tlie  plant    at  diifereiit  stages    are  represented  by  the   following 
numbers : 

I'ercentages  of  total  crop  of  dry  matter  and  nitrorjen  at  different  stages. 


Flower  head 
invisible. 

Early  bloom. 

Fiiil  bloom. 

End  of 
flowering. 

Maturity. 

9 

ni 

37 

97 
100 

100 
96 

97 
94 

Nitrogenous  matter 

15 

Of  tlie  total  nitrogen  the  albuminoids  constituted  in  the  first  period 
67  per  cent,  in  the  second  70  per  cent,  in  the  third  88  per  cent,  in  the 
fourth  85  per  cent,  and  in  the  last  83  per  cent. 

"The  clover  liay  cut  at  the  time  of  full  hloom  contains  the  largest  amount  of 
nitrogenous  material  in  the  most  valuahle  food  forms,  while  clover  cut  at  the  end 
of  flowering  contains  the  largest  amount  of  dry  matter,  which  is  poorer  in  the 
valuable  nitrogenous  compounds.  .  .  . 

"  Lime  and  potash  are  taken  up  by  the  plant  the  most  rapidly  of  any  of  the 
the  mineral  matters.  Only  2  per  cent  of  mineral  matter  is  added  to  the  crop  after 
full  bloom.  Xo  potash  is  taken  up  after  full  bloom,  and  when  ripe  the  plant  con- 
tains less  potash  than  at  the  time  of  full  bloom.   .  .  . 

"In  the  first  periods  of  clover  the  mineral  matter  is  taken  uji  somewhat  in 
advance  of  the  formation  of  organic  matter,  while  in  wheat  the  nitrogeu  and  sepa- 
rate ash  elements  are  assimilated  much  earlier  in  the  development  of  the  plant." 

A  croi:>  of  4,300  lbs.  of  field-cured  hay  growing  on  an  acre  removed 
from  the  soil  CO  lbs.  of  potash,  76.4  lbs.  of  lime,  and  28.4  lbs.  of  j)hoS' 
])horic  acid.  As  fertilizers  for  clover,  gypsum  and  wood  ashes  are 
recommended  by  the  author. 

Proximate  and  ash  analyses  give  at  different  stages  the  percentages 
of  dry  matter  of  the  clover  plant  (exclusive  of  roots),  of  leaves,  and  of 
stems.  The  percentages  of  crude  piotein  in  the  leaves  for  the  first  three 
stages  were  respectively  30.68,  27.38,  and  19.37 ;  in  the  stems  at  cor- 
responding stages  the  percentages  of  crude  protein  were  respectively 
13.44,  11.2o,  and  11.26.  The  leaves  at  all  stages  were  richer  in  potash 
and  poorer  in  lime  than  the  stems.  Since  the  leaves  contain  about 
two-thirds  of  the  nitrogenous  matter  of  the  plant  (exclusive  of  roots), 
it  is  important  that  the  loss  of  leaves  in  harvesting  be  avoided. 

The  weight  of  clover  roots  on  an  acre  yielding  4,000  lbs.  of  hay  was 
at  the  time  of  full  bloom  approximately  1,760  lbs.  This  weight  of 
roots  contained  39  lbs.  of  nitrogen,  26.7  lbs.  of  potash,  27.8  lbs.  of 
phosphoric  acid,  and  23.6  lbs.  of  lime.  The  39  lbs.  of  nitrogen,  a  large 
part  of  which  was  derived  from  the  atmosphere,  if  purchased  in  com- 
mercial fertilizers  would  cost  $6.63. 

If  the  young  clover  had  been  plowed  under  at  the  first  stage  of 
growth.  May  9,  "  which  would  have  been  sufficiently  early  in  this  lati- 
tude for  planting  corn,"  the  clover  on  an  acre  would  have  furnished  to 
the  corn  crop  21  lbs.  of  nitrogen,  worth  $3.15,  besides  changing  into 
more  available  form  6.5  lbs.  of  phosphoric  acid  and  16  lbs.  of  potash. 
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Itoot  iiodnles  were  foniid  to  be  especially  rich  in  nitrogen. 

"lu  one  case  the  light  (•()h)re(l  and  active  nodules  contained  5.55 per  cent  nitro- 
gen, while  the  dark  colored  and  older  ones  from  the  same  plants  contained  3.21  per 
cent.  .  .  . 

"The  mixed  nodules,  both  active  and  inactive,  from  another  lot  of  plants  con- 
tained 4.()0  ])erccnt  nitrogen,  while  100  parts  of  the  entire  roots  contained  2.21  parts 
of  nitrogen." 

Proximate  and  asli  analyses  of  clover  grown  in  different  parts  of  the 
State  are  tabulated.  From  the  results  of  these  analyses  and  of  soil 
analyses  reported  in  Bulletin  30  of  the  station  (E.  S.  E.,  5,  p.  857),  the 
writer  conclndes  that  the  failure  of  clover  on  certain  soils  is  due  rather 
to  the  want  of  proper  mechanical  condition  of  the  soil  than  to  the 
absence  of  any  chemical  constituent. 

Clover  sown  with  wheat  gave  a  much  larger  yield  than  that  seeded 
with  oats. 

Experiments  with  barley  at  Miistiala,  1892,  G.  Grotenfelt 
{^[ustiaIa  Agl.  College  Rpt.  1892^  pp.  104-100). — Analyses  are  given  of  3 
varieties  of  barley  seeded  and  of  the  crops  grown  from  the  same,  as 
follows : 

Anahjses  of  harley. 


Seed  barley. 

Harve.stcd  barley. 

Moist- 
ure. 

A  all. 

Nitro- 
gen. 

Nitro- 
gen in 

dry 
matter. 

Pro- 
tein. 

Moist 
urc. 

Asb. 

Nitro- 
gen. 

Nitro- 
gen in 

dry 
matter. 

Pro- 
tein. 

Fredriksen's  barley  .. 

Imperial  barley 

Cliovalier  barley 

11.80 
11.17 

14.05 

2.24 
2.  22 
1.9:3 

1.90 

1.78 
1.42 

2.21 
2.00 
1.65 

13.81 
12.50 
10.31 

10.  34 
10. 89 
10.18 

2.37 
2.33 
2.66 

1.56 
1.49 
1.68 

1.74 
1.67 
1.87 

10.88 
10.44 
ll.tiO 

Averages 

12  34 

2.73         1.73 

1.95 

12.  21 

10.47 

2.45 

1.57 

1.76 

11.00 

Similar  differences  in  the  composition  of  the  seed  and  the  product 
obtained  are  found  here,  as  in  case  of  the  oat-culture  experiments 

(p.  534). — F.  W.  WOLL. 

Field  experiments  with  corn,  J.  G.  Lee  {Louisiana  Stuft.  Bui.  39, 
M  Si'r.,pp.  1031-1010). 

Synopsis. — Tests  of  fertilizers  and  of  varieties.  Nitrogen  in  every  form  and  at  the 
rate  of  18  and  ;:i6  lbs.  per  acre  largely  increased  the  yield  of  corn.  Cotton- 
seed meal  and  cotton  seed  are  recommended  as  the  cheapest  forms.  The 
increase  with  phosphoric  acid  was  very  slight.  Potash  in  every  form  and 
amount  decreased  the  yield.  Fractional  applications  of  fertilizers  slightly 
increased  the  yield  resulting  from  a  single  application.  The  yields  of  28 
varieties  are  tabulated,  Virginia  White  Gourd  Seed  leading. 

In  a  special  nitrogen  experiment  occupying  40  plats  nitrate  of  soda, 
sulphate  of  ammonia,  dried  blood,  fish  scrap,  cotton-seed  meal,  crushed 
cotton  seed,  green  cotton  seed,  compost,  and  rotted  cotton  seed  were 
compared.     The  quantities  of  nitrogen   used  per  acre  were  18  and 
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36  lbs.    The  average  yields  per  acre  of  the  plats  are  shown  in  the  fol- 
lowing table: 

IVisliels. 

Unfertilized  plats 10. 4 

Nitrogen  alone  (average  of  all  foi-nis) 18.  2 

Superphosphate  and  kainit 12.  3 

18  lbs.  nitrogen  with  superphosphate  and  kainit 20.3 

36  lbs.  nitrogen  with  superphosphate  and  kainit 23.  0 

Mtrogeii  in  every  form  and  amount  largely  increased  the  yield. 
Nitrogen  in  the  form  of  cotton-seed  meal  and  cotton  seed  (fresh, 
ground,  and  rotted)  gave  the  best  results  and  these  materials  are  pre- 
ferred and  recommended  because  of  economy  a'nd  convenience. 

The  increased  yield  with  phosphoric  acid,  was  very  slight,  and  in  some 
cases  imperceptible.  Small  quantities  of  phosphoric  acid  are  consid- 
ered advantageous  for  corj].  In  a  special  experiment  potash  in  every 
form,  alone  and  in  combination,  resulted  in  an  actual  decrease  of  the 
crop. 

Fertilizers  were  applied  (1)  all  at  planting,  or  (2)  at  planting  and  at 
last  cultivation,  or  (3)  at  planting,  second  working,  and  last  cultiva- 
tion. The  increase  witli  2  applications  over  1  application  was  1.3  bu.j 
of  3  applications  over  1,  3  bu.;  and  of  3  api)lications  over  2,  1.7  bu. 
j)er  acre.  "  Concurrent  results  of  previous  years  favor  different  appli- 
cations of  nitrogenous  manures  for  corn  on  this  soil." 

Of  28  varieties  of  corn  tested  28.4  bu.  was  the  largest  yield,  made 
by  Virginia  White  Gourd  Seed. 

Experiments  with  corn,  R.  J.  Redding  {Georgia  Sta.  Bui.  23,  pj^. 
73-88). 

Sijnopsis. — Tests  of  fertilizers,  subsoiling,  iutercultural  fertilization,  pulling  fodder, 
cutting  and  shocking  corn,  varieties,  composting,  and  detasseling.  All  of  the 
fertilizer  mixtures  caused  a  financial  loss.  Subsoiling  reduced  the  yield  of  corn. 
Fodder  pulling  yielded  a  slight  net  prollt,  although  it  reduced  the  yield  of  grain 
3.52  bu.  per  acre. 

Fertilizer  experiments  {\\\i.  lo-ll). — The  basal  fertilizer  used  consisted 
of  312  lbs.  of  superphosphate,  18  lbs.  of  muriate  of  potash,  and  130 
lbs.  of  nitrate  of  soda  per  acre,  and  cost  $5.70.  This  resulted  in  a 
financial  loss  of  $3.62  per  acre;  every  increase  in  any  fertilizing  con- 
stituent of  the  mixture  still  further  increased  the  loss.  Although  all 
combinations  of  fertilizers  entailed  a  loss,  nitrogen  was  more  effective 
than  phosphoric  acid  and  potash. 

"These  results  do  not  contradict  those  of  previous  years,  but  are  confirmatory  of 
tbe  indication  that  Indian  corn  does  not  respond  profitably  to  commercial  fertilizers 
on  the  high,  dry  uplands  of  middle  Georgia.  They  suggest  that  corn  should  always 
be  planted  as  a  part  of  a  regular  rotation  on  such  lands,  or  confined  in  the  main  to 
low,  moist,  dark-colored  (humus)  soils.  Tbe  experiments  of  previous  years  show  that 
such  fertilizers  do  pay  on  cotton  and  oats.  It  is  therefore  suggested,  with  confidence, 
that  corn  should  follow  a  previously  Avell-fertilized  cotton  crop,  and  should  bo 
liglitly  fertilized  with  a  highly  nitrogenous  fertilizer,  such  as  cotton  seed  (or  meal), 
nitrate  of  soda,  or  with  a  compost  of  stable  manure." 
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SiiljsoiUng  (pp.  77-79). — Oji  red  upland  with  liard  red  clay  subsoil 
alternate  plats  were  snbsoiled  and  simply  plowed.  The  preparatiou  of 
the  2  series  of  plats  was  exactly  the  same  except  that  in  one  set  of  plats 
the  1-horse  turn  plow,  which  broke  the  land  to  a  depth  of  5  in.,  was  fol- 
lowed by  the  "subsoiler"  running  5  in.  deeper.  The  average  yield  of 
the  snbsoiled  plats  was  30.44  bn.,  of  the  plats  not  snbsoiled  31.43  bu. 
per  acre,  a  decrease  of  0.99  bn.  with  subsoiling.  There  was  a  loss  from 
snbsoilingineach  of  the  7  pairs  of  fertilized  plats;  however,  in  the  case 
of  2  unfertilized  plats  there  was  an  increase  of  3.00  bu.  per  acre  from 
subsoiling. 

Intercultural  fertilisation  (pp.  79-81). — On  corn  fertilized  at  the  time 
of  planting  with  a  complete  iertilizer,  G5  lbs.  per  acre  of  nitrate  of  soda 
Avas  applied  June  9.  This  application  of  nitrate  of  soda  increased  the 
yield  by  only  0.55  bu.  per  acre.  The  growth  of  crab  graSs  was  luxuri- 
ant on  the  fertilized  plats  and  the  yield  obtained  by  mowing  the  grass 
among  the  stalks  of  standing  corn  was  more  than  sufficient  to  pay  for 
fertilizers  used. 

Pulling  fodder  (pp.  81,  82). — Pulling  fodder  (stripping  the  blades  from 
the  stalk)  reduced  the  yield  3.52  bu.  per  acre.  The  yield  of  fodder 
was  0G5  lbs.,  which  at  1  ct.  per  pound  left  a  net  i)rofit  after  paying 
cost  of  stripping  of  $2.64  per  acre. 

"On  'fresli  liuul/  or  a  soil  abounding  in  vegetable  matter  (avS  bottom  land),  the 
injury  to  the  corn  resulting  from  strip^jiug  the  blades  is  more  than  compensated  by 
the  net  yield  of  fodder.  Ou  such  soils  the  yield  of  fodder  is  generally  larger,  rela- 
tively to  the  yield  of  corn,  than  on  old  and  thirsty  soils,  and  a  much  larger  amount 
can  be  'sav^ed'  in  a  day. 

"The  results,  one  year  with  another,  do  not  favor  the  pulling  of  fodder,  as  a  gen- 
eral rule  of  farm  practice ;  and  it  is  only  expedient  under  the  most  favorable  circum- 
stances. 

"It  is  better  to  provide  a  crop  of  hay  grass,  or  peavines,  the  mowing  of  which 
will  generally  be  found  much  more  profitable  labor." 

Gutting  and  shocling  corn  (p.  83). — At  the  time  when  the  blades  are 
usually  pulled  alternate  plats  of  corn  were  cut  and  shocked.  Novem- 
ber 1  the  corn  was  pulled  from  the  cut  stalks  and  from  those  still  stand- 
ing. The  yield  from  cutting  w^as  3  bn.  per  acre  less  than  from  leaving 
the  stalks  standing. 

Varieties  (pp.  83,  84). — Of  10  varieties  tested  the  largest  yield  was 
made  by  Shannon  Yellow, 

Composting  (pp.  85,  8G). — The  difference  between  making  composts 
and  applying  the  materials  directly  to  the  soil  was  only  0.69  bu.  of  corn 
per  acre  in  favor  of  composting. 

"Well  rotted  stable  manure,  crushed  cotton  seed  (green),  and  acid  phosphate,  com- 
posted in  the  heap  47  days  before  using,  are  but  a  little  more  eft'ective  than  the  same 
quantity  of  the  same  materials,  kept  separate  until  just  before  planting,  and  then 
applied  to  the  soil — not  enough  to  pay  for  the  extra  labor  of  handling." 

BetasseUng  corn  (pp.  87,  88). — Alternate  rows  were  detasseled;  the 
yield  ou  these  was  only  0.45  bu.  of  corn  x^er  acre  greater  than  on  the 
rows  not  detasseled. 


FIELD    CROPS.  527 

Field  experiments  with  corn,  A.  A.  Mills  ( Utah  Sta.  Rpt  1893, 
pp.  336-3-19).— Theaa  consisted  of  tests  of  varieties,  of  tliick  aucl  tbia 
planting,  and  of  detasseling.  Of  the  varieties  grown  3  years  tlie  com- 
mon white  flint  of  the  locality  gave  the  largest  average  yield.  Thick 
and  thin  planting  gave  almost  identical  results.  Every  alternate  row 
of  corn  was  detasseled.  These  rows  gave  a  smaller  yield  than  the 
alternate  rows  not  detasseled. 

Methods  of  cultivating  corn,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1893, 
2)p.  131-139,  150-157). — Eight  plats  were  cultivated  at  different  depths. 
The  results  seem  to  favor  shallow  culture.  Temperatures  and  per- 
centages of  moisture  for  the  soil  of  the  different  plats  are  tabulated. 
"The  plats  shallow  tilled  had  a  lower  temperature  than  those  deep 
tilled.  .  .  .  More  water  was  retained  in  the  soil  on  the  plats  deep  tilled. 
.  .  .  This  gain,  however,  was  confined  to  the  lower  areas  from  4  to 
8  in.  deep." 

Exi)eriments  bearing  on  drilling  and  checking  corn  gave  results  not 
entirely  conclusive.  Determinations  of  soil  temperature  and  of  moisture 
in  the  different  plats  are  tabulated.  "Corn  that  was  tilled  flat  gave 
the  warmest  soil  between  the  rows,  and  as  it  gave  rather  the  largest 
crop,  it  is  not  improbable  that  there  is  a  connection  between  the  two 
facts." 

Why  pull  your  corn  fodder?  F.  E.  Emery  {North  Carolina  Sta. 
Bui.  104,  pp.  263,264). — In  1893  the  amount  of  dry  matter  in  different 
parts  of  the  corn  plant  was  determined  at  the  time  when  the  ears  of 
corn  were  "from  thick  milk  stage  to  nearly  ripe."  Of  the  total  dry 
matter  produced  on  1  acre  the  ears  contained  at  that  time  19.85  per 
cent,  the  husks  6.8 L  per  cent,  the  leaves  20.60  per  cent,  and  the  stalk 
52.68  per  cent.  Of  the  total  dry  matter  on  1  acre  the  ears  contained 
1,503.88  lbs.,  the  husks  515.59  lbs.,  the  leaves  1,565.08  lbs.,  and  the 
stalks  3,990.25  lbs.  The  author  recommends  the  cutting  and  shocking 
of  corn  so  as  to  secure  the  greatest  amount  of  forage. 

Field  experiments  with  cotton,  11.  J.  Redding  [Georgia  Sta.  Bui. 
24,  pp.  109-123). 

Synopsis. — The  experiments  are  classified  as  follows:  (1)  Variety  test,  in  which 
Duucaii  gave  the  largest  yield  ;  (2)  distance  experiments ;  (3)  a  general  fertilizer 
test,  the  best  complete  fertilizer  being  468  lbs.  superphosphate,  36.4  lbs.  muriate 
of  potash,  and  130  lbs.  nitrate  of  soda  per  acre;  and  (4)  an  experiment  in 
plowing  under  jiea  vines  at  different  stages  of  growth  as  a  green  manure  for 
cotton,  in  which  results  were  favorable  to  mature  pea  vines. 

Test  of  varieties  (pp.  109-114). — Seventeen  varieties  of  cotton  were 
tested.  The  yield  at  each  picking,  number  of  bolls  to  a  pound  of  seed 
cotton,  number  of  seeds  in  1  lb.,  total  yield  of  lint  and  seed,  per  cent 
of  lint,  and  value  of  lint  and  seed  are  tabulated.  Duncan  gave  the 
largest  yield  of  seed  cotton  (2,285  lbs.  per  acre)  and  Dearing  Small  Seed 
the  largest  percentage  of  lint  (36.3).  The  earliest  varieties  were  King 
and  Hawkins  J  those  having  largest  bolls,  Jones  Improved  and  Truitt 
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Improved;  those  liaviiig  smallest  seeds,  Hawkins  and  Stoney  Hybrid. 
The  results  of  this  test  suggest  some  correspondence  between  the  total 
yield  and  the  earliness  of  the  variety. 

Distance  experiments  (pp.  114-117).— In  rows  4  ft.  apart  the  stalks 
were  planted  at  distances  of  1,  2,  3,  and  4  ft.  The  largest  yield  (1,925 
lbs.  of  seed  cotton  per  acre)  was  obtained  when  the  distance  in  the  row 
was  3  ft.  At  distances  of  4  by  1  ft.  the  average  yield  of  seed  cotton 
per  plant  was  0,275  lb. ;  when  the  plants  were  4  by  2  ft.  the  average  was 
0.417  lb.  per  plant;  when  the  distance  was  4  by  3  ft.  the  average  was 
0.561  lb.,  and  when  4  by  4  ft.,  0.60  lb.  When  only  6  sq.  ft.  were  allowed 
for  each  plant  the  largest  yield  of  seed  cotton  (1,964  lbs.  per  acre)  was 
obtained  by  planting  in  rows  3  ft.  apart,  the  plants  standing  24  in. 
apart  in  the  row.  Every  increase  in  the  width  of  the  row  with  a  pro- 
portionate decrease  in  the  distance  of  plants  in  the  row  reduced  the 
yield  per  acre  and  per  plant.  The  author  concludes  that  in  general  the 
yield  of  cotton  is  larger  in  proportion  as  the  space  appropriated  to  each 
plant  approaches  a  square.  "It  may  be  safely  urged  that  land  that 
will  not  produce  the  maximum  crop  of  which  it  is  capable  with  rows 
not  less  than  3  ft.  wide  can  not  be  profitably  cultivated  in  cotton." 

J^ffect  of  increasing  the  amount  of  fertilizer  (pp.  117-119). — A  mixture 
of  1,476  lbs.  of  superphosphate,  115  lbs.  muriate  of  potash,  and  409  lbs. 
nitrate  of  soda  was  applied  at  the  rate  of  500,  1,000,  1,500,  and  2,000 
lbs.  per  acre.  The  yield  of  the  unfertilized  plat  was  1,249  lbs.  of  seed 
cotton,  of  that  receiving  500  lbs.  of  the  mixture  1,631  lbs.,  and  of  that 
receiving  1,000  lbs.  of  the  mixture  1,853  lbs.  The  yield  with  1,500  and 
2,000  lbs.  of  the  fertilizer  w^as  practically  the  same  as  that  with  1,000 
lbs.  When  500  lbs.  per  acre  Avas  used  the  financial  gain  was  79  per 
cent  on  the  investment  for  fertilizers;  when  1,000  lbs.  was  used,  41  ^er 
cent.    The  larger  applications  resulted  in  an  absolute  loss. 

General  fertilizer  experiments  (pp.  119-122). — In  this  experiment  a 
mixture  consisting  of  468  lbs.  of  superphosphate,  36.4  lbs.  of  muriate  of 
potash,  and  130  lbs.  of  nitrate  of  soda  per  acre  gave  a  larger  yield  of 
seed  cotton  (1,762  lbs.  per  acre)  than  any  variation  of  this  formula 
effected  by  increasing  any  of  the  separate  constituents  of  the  mixture. 
The  formula  just  mentioned  contains  10  per  cent  of  available  phos- 
phoric acid,  3  per  cent  of  potash,  and  3  per  cent  of  nitrogen,  and  is 
recommended  by  the  author  as  the  best. 

Green  manuring  with  cowpeas  (pp.  122, 123). — The  yields  of  seed  cotton 
following  cowpeas. were  as  follows:  When  peas  were  picked  and  the 
vines  plowed  under,  1,873  lbs.  per  acre;  Avhen  the  peas  were  mowed 
and  left  on  the  surface  to  dry  and  later  turned  under,  1,849  lbs.;  when 
vines  were  turned  under  green,  1,790  lbs.;  when  vines  were  made  into 
hay  and  only  the  stubble  plowed  under,  1,731  lbs.  In  consideration  of 
the  value  of  the  hay  and  of  the  peas  it  was  found  most  profitable  to 
make  hay  of  the  vines  and  plow  under  the  stubble,  and  next  to  this 
to  gather  the  ripened  jjeas. 
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Field  experiments  -with  cotton,  J.  G.  Lee  {Louisiana  Stas.  Bui. 
29,  2d  ser.,  pp.  1017-1031). 

Synopsis. — Tests  of  fertilizers,  varieties,  and  distances.  Every  form  of  nitrogen  was 
advantageons,  cotton-seed  meal  taking  tbe  lead.  Phosphates  used  alone  increased 
the  yield  248  lbs.  per  acre.  The  use  of  potash  resulted  in  an  aholute  loss. 
Fractional  applications  of  fertilizers  Avere  unprofitable.  In  distance  experi- 
ments the  largest  yield  was  made  by  leaving  2  stalks  in  hills  24  in.  apart  in 
the  rows. 

Fertilizer  experiments  (pp.  1017-1029). — In  a  special  nitrogen  experi- 
ment on  35  plats  21  and  48  lbs.  of  nitrogen  per  acre  were  applied  iu 
tbe  forms  of  nitrate  of  soda,  snlpliate  of  ammonia,  dried  blood,  fish 
scrap,  cottonseed  meal,  crnslied  cotton  seed,  rotted  cotton  seed,  and  a 
compost  of  cotton  seed,  stable  manure,  and  superpliospbates.  The  aver- 
age yields  of  cotton  seed  per  acre  were  as  follows : 

Pouiida. 

Unfertilized  plats 680 

Nitrogen  alone 1,  090 

Superphosphate  and  kainit 776 

24  lbs.  nitrogen  with  superphosphate  and  kainit  1, 113 

48  lbs.  nitrogen  with  superphosphate  and  kainit \,  328 

The  average  per  cent  of  increase  over  the  yield  of  the  mixed  mineral 
plats  was  as  follows:  With  cottonseed  meal,  99;  lish  scrap,  69;  nitrate 
of  soda,  49;  dried  blood,  42;  crushed  cotton  seed,  40;  sulphate  of  ammo- 
nia, 36,  and  rotted  cotton  seed,  32. 

The  average  increase  over  the  yield  of  the  mixed  mineral  plats  for 
the  2  mineral  forms  of  nitrogen,  nitrate  of  soda  and  sulphate  of  ammonia, 
was  42  per  cent;  for  the  2  animal  forms,  dried  blood  and  fish  scrap,  55 
per  cent,  and  for  the  3  vegetable  forms,  cotton-seed  meal,  crushed 
cotton  seed,  and  rotted  cotton  seed,  57  per  cent.  ''  Concurrent  results 
of  4  years  now  strongly  indicate  that  on  these  soils  24  lbs.  of  nitrogen 
per  acre  is  more  profitable  than  larger  quantities." 

In  a  sjiecial  phosphoric- acid  experiment  in  which  dissolved  boneblack, 
acid  jihosphate.  South  Carolina  floats,  and  Thomas  slag  Avere  used  alone 
and  in  combination  with  nitrogenous  and  potash  fertilizers,  the  phos- 
phates used  alone  on  an  average  increased  the  yield  over  the  unferti- 
lized plats  248  lbs.  of  seed  cotton  per  acre.  However,  the  con)plete 
mixtures  containing  phosphates  gave  86  lbs.  of  seed  cotton  less  per  acre 
than  the  mixtures  from  which  the  j)hosphates  were  omitted. 

In  a  special   potash  experiment   in  which  cptton-seed-hull  ashes, 
.  kainit,  muriate  of  potash,  and  sulphate  of  potash  were  compared  the 
potash  fertilizers  used  alone  and  in  combination  reduced  the  yield. 

Shallow  applications  of  fertilizers  (2  or  3  in.)  gave  better  results  than 
deep  api)lications. 

Fractional  applications  of  fertilizers  were  unprofitable. 

Varieties  (pp.  1029-1031). — The  yields  made  by  33  varieties  are  tabu- 
lated. W.  B.  Ethridge  Small  Seed,  Kolb  Prolific,  Cook  Long  Staple, 
Bancroft  Herlong,  and  Gold  Dust  gave  the  largest  yields  of  seed 
cotton. 
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Distance  (p.  1027).— At  distances  of  8,  12,  IG,  20,  and  24  iu.  in  the 
drill  1  and  2  stalks  of  cotton  were  left.  In  18D3  2  stalks  in  a  place  24 
in.  apart  gave  the  best  results. 

Variety  tests  and  cooperative  fertilizer  experiments  with  cot- 
ton, J.  In".  Hook  {SoutJi  CaroVina  Sia.  Bui.  18,  n.  ser.,  pp.  iJ3). — Of  14 
varieties  tested  at  tlie  station  in  1S93,  Truitt  gave  the  largest  yield  of 
seed  cotton,  1,660  lbs.  per  acre.  The  results  of  fertilizer  experiments 
conducted  at  the  station  and  in  ten  other  localities  within  the  State 
are  tabulated.  No  conclusions  are  drawn.  The  bulletin  contains  notes 
on  the  history  of  cotton. 

Experiments  withcowpeas,  H.  IST.  Starnes  {Georgia  Sta.  Bui. 23, 
pp.  89-108). 

Synopsis. — Tests  of  fertilizers  aud  varieties.  Pliosphoric  acid  gave  best  results  both 
iu  the  production  of  vines  and  of  peas.  The  use  of  nitrogeu  aud  potash  was 
not  profitable.  The  black  pea  gave  the  largest  yield  of  peas  aud  of  vines.  In 
geueral  the  varieties  making  the  heaviest  growth  of  viues  produced  the  largest 
yield  of  peas. 

Fertilizer  tests  (pp.  89-103). — For  this  test  there  were  used  51  plats 
with  strong  clay  soil  and  stiff  clay  subsoil,  "rather  better  than  tlie 
average  land,  having  been  planted  for  2  consecutive  years  i)reviously 
in  sweet  potatoes."  Whip-poor-will  peas  were  sown  in  drills  June  13. 
The  peas  were  picked  3  times;  on  half  of  each  plat  the  vines  were  cut 
and  weighed  August  30. 

The  yield  and  value  of  peas  and  vines  and  the  profit  and  loss  from 
applying  fertilizers  are  tabulated  and  illustrated  by  diagrams.  The 
yield  of  peas  on  the  unfertilized  plats  averaged  12.24  bu.  per  acre;  the 
green  viues  (entire  plants)  on  the  uufertilized  plats  averaged  10,270  lbs. 
per  acre.  The  largest  yield  of  peas,  16.56  bu.  per  acre,  and  the  largest 
yield  of  vines,  16,328  lbs.,  were  made  by  360  lbs.  of  cotton-seed  meal 
and  960  lbs.  of  superphosphate.  The  following  are  the  author's 
conclusions : 

"It  is  money  thrown  away  to  ajtply  any  form  of  nitrogenous  fertilizer  to  cowpeas. 

"The  use  of  potash  salts  in  any  form  appears  uniu'olitable,  large  doses,  especially 
of  kainit,  proving  positively  injurious. 

"Complete  fertilizer.s  appear  to  be  valuable  only  iu  direct  proportion  to  the  pre- 
ponderance of  phosphoric  acid  in  the  combination. 

"Heavy  apijlications  of  any  form  or  combination  of  fertilizers,  including  phos- 
phates, are  unprofitable. 

"Moderate  doses  of  superphosphate,  or  Florida  soft  phosphate  (ground  rock, 
untreated),  produce  the  largest  gross  yield  as  well  as  the  greatest  jirofit. 

"The  amount  of  phosphates  whicli  maybe  safelj' depended  ui>on  differs,  of  course, 
with  the  character  of  the  laud.  The  better  the  soil  (iu  its  mechanical  composition 
as  well  as  in  its  chemical  contents)  the  greater  the  amount  that  may  be  used  with 
profit.  A  range  of  from  2oO  to  400  lbs.  per  acre  of  acid  phosphate  and  of  perhaps 
double  that  amount  of  soft  phosphate  would  probably  cover  all  contingencies." 

Varieties  (pp.  104-108). — Twenty- two  varieties  of  cowpeas  were  grown 
in  rows  4  ft.  ai^art.    The  maximum  yield  of  green  vines,  18,876  lbs.  per 
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acre,  and  the  maximum  yield  of  peas,  14.07  bii.  per  acre,  were  made  by 
the  BUick  variety.  For  forage  the  leading  varieties  ranked  as  follows: 
Black,  Matthews,  Gourd,  White,  Taylor  Prolific,  Blue  Hull,  Speckled 
Crowder,  and  Rice  and  Clay.  In  yield  of  peas  the  order  was  as  follows : 
Bkick,  Matthews  and  Clay,  Taylor  ^^rolitic,  Blue  Hull,  Speckled 
Crowder,  White  Crowder,  Mush,  and  Williams  Hybrid. 

Experiments  with  grasses  and  forage  plants,  E.  L.  Bennett  and 
G.  B.  Ikey  {Arl-ansa.s  iSta.  Bid.  ;2'J,  pj).  127-loG).—l\\  boxes  10  by  12 
in.  and  4  ft.  deep  filled  with  soil  the  relation  between  the  dry  weights 
ot  tops  and  roots  of  certain  forage  i)lants  was  as  follows: 

Uclation  Ijetwecn  dry  malicr  of  /ojjs  and  roots. 


Tops. 

Koots. 

100 
100 
100 
100 
100 

100 

Timothy 

83 

106 

Millet 

51 

Teas 

73 

With  orchard  grass  50  per  cent  of  the  roots  was  found  in  the  first  12 
in.  of  soil  and  DO  per  cent  in  the  first  20  in.  Of  timothy  roots  50  per 
cent  was  found  in  the  first  4  in.  of  soil,  95  per  cent  in  the  first  Gin.,  and 
none  penetrated  deeper  than  12  in.  Of  millet  roots  80  per  cent  were 
found  in  the  first  12  in.  of  soil  and  15  per  cent  between  12  in.  and  3  ft. 
Clover  roots  were  about  equally  distributed  in  the  first,  second,  and 
third  foot  of  soil.  The  roots  of  cowpeas  were  more  abundant  in  the 
stratum  of  soil  12  to  18  in.  below  the  surface  and  few  cowpea  roots 
went  deeper  than  2  ft. 

Timothy  and  orchard  grass  were  compared  in  a  field  experiment. 
Timothy  seeded  in  March  was  killed  by  the  drought  of  the  following 
summer,  while  orchard  grass  made  a  good  growth  and  a  fair  yield. 

Experiments  with  grasses  and  forage  plants,  J.  W.  Sanborn 
{Utah  Sta.  Ept.  1893,  pp.  44-52,  103-106). —The  yields  of  hay  for  2  and 
3  years  and  the  height  of  plants  at  different  dates  are  tabulated  for  the 
following  forage  plants:  Orchard  grass,  timothy,  tall  fescue  grass, 
rescue  grass,  reed  canary  grass,  Hungarian  brome  grass,  kidney  vetch 
{Anthyllis  vulneraria),  tufted  hair  grass  [Aira  ccespitosa),  burnet  {Pote- 
rium  sanf/uisorba),  English  rye  grass,  sainfoin,  alfalfa,  alsike  clover, 
melilotus,  goat's  rue  (Galena  officinal  is),  red  clover,  wood  meadow  grass, 
sheep  fescue  grass,  meadow  fescue  grass,  Italian  rye  grass,  tall  meadow 
oat  grass,  red  top,  Johnson  grass,  meadow  foxtail,  rough-stalked  meadow 
grass,  Kentucky  blue  grass,  water  meadow  grass,  various-leaved  fescue 
grass,  meadow  brome  grass,  and  pea-vine  clover.  The  yield  in  dry 
matter  was  determined  for  most  species.  Among  other  forage  plants 
grown  were  crimson  clover,  spurry,  sulla  {Redysarum  coronarium),  Pan- 
icum  nigratum,  Boutelotca  racemosa,  and  Anclropogon  halli. 
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Alfalfa  gave  the  largest  yield,  followed  in  one  field  by  red  clover,  in 
another  by  alsike  clover.  Special  atteutiou  is  called  to  sheep  fescue 
and  meadow  foxtail  as  grasses  for  the  West.  Goat's  rue  averaged  4,490 
lbs.  of  hay  per  acre;  Hungarian  brome  grass,  2,245  lbs.  jjer  acre. 

Hungarian  grass,  rye,  sorgjium,  soja  beans,  sugar  beets,  mangel- 
wurzels,  and  carrots  were  also  grown. 

Varieties  of  grasses,  J.  W.  Sanborn  ( Utah  Ma.  Rpt.  1893,  pp. 
38— ii). — A  number  of  pasture  grasses  were  tested  for  grazing  steers, 
with  the  result  stated  below : 

"(1)  lu  the  above  trial  mixed  pasture  grasses  proved  superior  in  every  respect  to 
any  single  variety. 

"(2)  Alfalfa  was  next  in  value  to  the  mixture  in  quantity  of  growth  of  grass,  but 
gave  less  production  of  meat,  being  in  this  trial,  as  in  others,  seemingly  less  palat- 
able than  any  other  variety  grown. 

''(3)  Of  the  other  varieties  there  was  very  little  difference  between  English  rye 
grass,  orchard  grass,  tall  oat  grass,  and  meadow  fescue  when  the  growth  of  animal 
and  the  growth  of  grass  are  both  considered. 

"  (4)  It  is  probable  that  the  three  pasture  grasses  on  our  dry  uplands  that  are  used 
in  other  sections  of  the  country,  meadow  foxtail,  blue  grass,  and  redtop,  are  less 
valuable  than  either  of  the  more  rank  growing  grasses  used  in  this  experiment." 

Grazing  value  of  varieties  of  grass,  J.  W.  Sanborn  ( Utah  Sta. 
Bid.  33, pp.  1-5). — This  is  a  continuation  of  the  exi)eriment  mentioned 
above  for  about  1  mouth  the  following  season. 

"  A  mixture  of  pasture  gasses  proved  very  much  suiierior  for  grazing  steers  to 
each  one  of  the  grasses  sown  singly. 

"  Of  the  single  varieties  tall  oat  grass  leads,  with  timothy  second  and  alfalfa 
third." 

Field  experiments  with  timothy,  J.  W.Sanborn  {Utah  8ta.  Rpt. 
1893,  pp.  53-64). 
Synojysis. — The  results  were  in  favor  of  slight  i)reparation,  slight  tillage  for  the  seed 

bed,  rolling  the  seed  bed,  covering  the  seed  rather  deep,  using  more  than  8  qt. 

of  seed,  and  broadcast  seeding.     Both  spring  and  fall  grazing  reduced  the  yield 

of  hay,  the  former  much  more  than  the  latter. 

Plats  were  prepared  by  harrowing  alone,  and  by  plowing  4,  7,  and 
10  in.  deep.  The  unplowed  plat,  prepared  by  harrowing  only,  gave  the 
largest  yields  in  1892  and  18i).').  In  another  series  of  phits  where  differ- 
ent amounts  of  harrowing  and  dragging  were  given  the  yield  of  hay 
decreased  as  the  amount  of  preparation  increased. 

Light  and  heavy  seeds  were  sown.  Light  seed  (that  floating  iu  brine) 
gave  a  smaller  yield  of  hay  iu  the  first  season,  but  an  equal  yield  iu 
the  second  year.  Eolling  the  seed  bed  largely  increased  the  yield  of 
timothy  hay. 

On  light  loam  soil,  in  au  experiment  not  altogether  conclusive, 
timothy  seed  covered  deep  gave  better  results  thau  when  covered  very 
shallow. 

The  total  yields  of  dry  matter  per  acre  for  1892  and  1893  from  sowhig 
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different  amounts  per  acre  of  timothy  seed  were  as  follows:  Eight 
qt.  per  acre,  2,846.94  lbs.;  10  qt.,  3,732.08  lbs.;  24  qt.,  3,928.14  lbs.; 
and  32  qt.,  3,732.08  lbs.  '-I  assume  that  for  this  poor  soil  16  qt.  is 
enough,  and  probably  too  much  for  a  richer  soil." 

In  1892  the  yield  of  dry  matter  on  a  plat  sown  broadcast  was  3,720 
lbs.  per  acre;  on  a  drilled  plat,  2,312.32  lbs.  In  1893  the  yield  on  the 
broadcast  plat  was  2,907.56;  on  the  drilled  plat,  2,028.  This  trial 
favored  broadcast  seeding,  but  the  amount  of  seed  used  is  not  stated. 

The  timothy  meadow  used  in  the  following  experiment  had  been 
seeded  2  years.  A  plat  of  three-eigiiths  of  an  acre  was  grazed  by  2 
heifers  for  14  days,  beginning  November  8.  A  similar  j)lat  was  grazed 
May  16  following  by  18  bead  of  cattle.  Another  plat  was  not  grazed 
at  all. 

The  yields  of  dry  matter  per  acre  at  the  next  harvest  were  as  fol- 
lows: On  the  spring-grazed  plat,  2,682.81  lbs.;  on  the  fall-grazed  plat, 
4,287.36  lbs.;  and  on  the  plat  not  grazed,  4,030.88  lbs. 

Drilling  vs.  broadcasting  timothy  seed,  J.  W.  Sanborn  ( Utah 
Sta.  Bui.  33,  pp.  6-8). — Both  in  1892  and  1893  drilled  timothy  gave  a 
slightly  larger  yield  of  hay  than  broadcasted,  the  average  yield  per 
acre  for  the  2  years  being  1,767  lbs.  of  hay  from  broadcasting  and 
1 ,900  lbs.  from  drilling.  The  average  amount  of  moisture  at  different 
dates  was  12.25  per  cent  on  the  plats  broadcasted  and  11.13  per  cent 
on  the  drilled  plats.  The  average  temperature  of  the  soil  of  the  2 
plats  was  practically  identical. 

The  effect  of  quicklime  on  the  growth  of  leguminous  plants, 
Salfeld  {JDeut.  landiv.  Presse,  21  {1894),  M.  83,  pp.  785,  786).— The 
soil  used  for  these  experiments  was  a  dee^),  poor  sand,  in  cultivation 
for  a  long  time.  In  the  summer  of  1893  it  received  a  liberal  applica- 
tion of  kainit  and  Thomas  slag;  in  addition  half  the  field  was  given  a 
broadcast  application  at  the  rate  of  1,800  lbs.  quicklime,  the  other  half 
was  treated  with  marl  in  such  quantity  as  to  furnish  the  same  amount 
of  lime  as  the  quicklime.  TJien  the  field  was  plowed  and  harrowed; 
in  IS^ovember  it  was  again  plowed  and  subsoiled.  In  February,  189^', 
the  plats  intended  for  field  j)eas  (Pisum  arveitse)  and  garden  peas  (P. 
sativum),  on  both  the  limed  and  marled  portions  of  the  field,  were  inoc- 
ulated with  earth  from  an  old  pea  field.  Later  both  kinds  of  i^eas,  2 
species  of  lentils,  and  Lathyrus  clymenum  were  sown  in  drills.  For  the 
last  3  species  no  inoculation  was  made. 

The  weather  up  to  the  middle  of  May  was  dry,  and  up  to  this  time 
there  was  no  difference  in  the  appearance  of  the  plants  fertilized  with 
lime  and  with  marl.    After  this  date  the  rainfall  was  plentiful. 

By  the  middle  of  July  the  plants  on  the  marled  plats  were  luxuriant 
and  green;  those  on  the  limed  plats  were,  with  few  exceptions,  yellow- 
ish. On  examining  the  roots  it  was  found  that  the  yellowish  plants 
had  no  root  tubercles;  the  green  plants  on  the  limed  plats  had  many 
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root  tubercles.     Only  three  of  tlie  crops  were  gathered;  their  yields  of 
seed  in  pounds  j)er  acre  was  as  rollows: 

Yield  of  peas  on  marled  and  limed  soils. 


Garden  peas  (inociilnted) 

FieJd  peas  (inoculated) 

Leutils 

The  other  crops  were  not  gathered,  bnt  tlieir  appearance  also  indi- 
cated injury  from  the  use  of  quicklime. 

The  author's  conclusion  is  that  the  failure  to  form  root  tubercles  was 
tlie  cause  of  the  decrease  on  the  limed  plats,  and  that  this  was  due  to 
the  destructive  effect  of  the  quicklime  on  the  organism  concerned  in  the 
fixation  of  atmospheric  nitrogen. 

In  previous  experiments  with  field  peas  and  horse  beans  on  sandy 
soil  and  "  high  moor,"  marl  gave  better  results  than  quicklime,  but  the 
difference  in  their  effects  was  never  so  great  as  in  the  above  experi- 
ment. If  for  sandy  soil  poor  in  lime,  marl  can  not  be  had,  the  author 
advises  that  quicklime  be  applied  to  the  grain  crop  preceding  the  legu- 
minous crop  and  not  directly  to  the  latter. 

Soil  inoculation  for  lupines,  Salfeld  {I)eut  landw.  Presse,  21 
{1894),  ^o.  78,  p.  745). — On  an  old  field  where  lupines  had  never  before 
grown,  lupine  seed  was  sown  in  standing  rye  June  3,  1891.  In  the 
preceding  February  about  3,200  lbs.  per  acre  of  soil  from  a  lupine  field 
had  been  carefully  and  evenly  scattered  over  the  growing  rye.  About 
the  middle  of  September  it  was  noticed  that  about  half  the  plants 
were  dark  green  and  well  developed,  while  the  remainder  were  reddish 
and  small,  presenting  the  same  appearance  as  plants  on  virgin  soil 
not  inoculated.  The  weak  plants  grew  among  the  strong  and  close  to 
them.  The  strong  plants  had  numerous  root  tubercles,  Mie  weak  plants 
none.  The  author  draws  the  lesson  that  earth  for  inoculation  purposes 
should  not  only  be  ev^enly  spread  on  the  surface  but  should  be  mixed 
with  the  soil  by  the  plow  or  harrow,  in  order  that  it  may  be  so  diffused 
as  to  influence  every  individual  plant. 

A  chemical-botanical  investigation  of  different  varieties  of  oats 
at  Mustiala,  1892,  G.  Grotenfelt  {Mustiala  A(/L  College  Bpt.  1892, 
pp.  07-103). — Forty-eight  samples  of  oats,  1*8  of  domestic  (Finnish)  and 
20  of  foreign  origin,  were  grown  at  the  college  exi)erimental  grounds 
during  1892.  The  foreign  samples  came  from  the  Scandinavian  coun- 
tries, from  Germany,  England,  Scotland,  and  the  United  States.  They 
included  varieties  of  Welcome,  N^ew  Zealand,  Canada,  Triumph,  White 
Danish,  Duppauer,  Probsteier  oats,  etc.  A  part  of  the  seed  was  sub- 
jected to  chemical  analysis,  and  examined  as  to  germination,  purity, 
etc.  During  the  growing  period  notes  were  taken  at  least  every  other 
day  concerning  the  stand  of  the  different  varieties.  The  influence  of 
the  climate  on  the  varieties  was  thus  carefully  studied. 
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The  average  weight  per  1,000  kernels  and  the  per  cent  of  kernel  for 
the  different  gronps  of  oats  sown  were  as  follows : 

Weight  of  grains  and  per  cent  of  kernel  in  oats. 


North  Finnish  black  oats 
Soiitli  l-'innish  darlv  oats 

131:uk  ]>lnme  oats 

White  oats 

Foreign  samples 


Number 

Weight 

of 

of  1,000 

samples. 

kernels. 

Grams. 

9 

25.0 

9 

25.4 

2 

27.5 

8 

29.0 

20 

32.1 

Kernel. 


Per  cent. 
68.0 
68.8 
69.0 
72.0 
72.0 


The  author  believes  that  the  lighter  weight  of  the  Finnish  oats  is 
partly  accounted  for  by  less  careful  selection  of  seed,  a  larger  proportion 
of  inner  kernels  being  found  in  these  samples.  The  majority  of  the 
foreign  varieties,  unlike  the  Finnish  samples,  had  been  systematically 
improved  at  seed  control  stations,  and  were  true  varieties. 

The  Southern  varieties,  and  especially  the  more  improved  ones  among 
them,  were  poorer  in  ash  and  protein  than  the  Northern  varieties. 

The  soil  used  for  the  trials  was  fairly  uniform,  and  was  a  light  sandy 
soil,  medium  rich  in  humus.  The  seed  of  each  variety  was  sown  May 
20  on  one-twentieth  acre  plats,  and  the  crop  was  harvested  September 
6  to  24.  The  average  lengths  of  the  growing  periods  and  the  yields  of 
the  different  varieties  and  groups  are  given  in  the  following  table: 

Length  of  growing  period  and  yield  of  oats. 


North  Finnish  black  oat-s 
South  Finnish  (lark  oats. 

Black  plume  oats  ' 

Soutli  i'innish  white  oats 
Foreign  varieties  ^ 


Growing 
period. 


Days. 
lil.O 
125. 4 
128.  0 
123.4 
126.0 


Air-dried. 


Unthreshed 
crop. 


Pounds. 
109.1 
142.0 
152.5 
158.9 
146.2 


Straw. 


Pounds. 

73.0 

9:;.  3 

109.5 

108.4 


Grain. 


Pounds 
36.6 
48.7 
43.0 
50.4 
47.2 


Kiln-dried. 


Grain. 


Pounds. 
32.7 
40.4 
30.0 
41.9 
38.8 


'  1  variety  not  ripe.  ^  9  varieties  not  ripe. 

The  highest  yielding  variety  was  Sordavala.  The  average  length  of 
the  growing  period  for  oats  at  Mustiala  has  been  116  days  for  the  last 
10  years,  while  during  1892,  owing  to  the  cold  season,  it  was  123  days. 

In  comparing  the  composition  of  the  seed  oats  with  that  of  the  har- 
vested crop  there  was  found,  as  a  general  rule,  a  lower  moisture  and  pro- 
tein content  and  a  somewhat  higher  ash  content  in  the  harvested  crop. 
The  average  results  were  as  follows : 

Composition  of  seed  oats  and  resulting  crop. 


Moisture. 

Aah. 

Protein. 

Per  cent. 
1 1. 30 
8.61 

Per  cent. 
2.81 
3.00 

Per  cent. 
12.49 

10.95 

-2.09 

+  .19 

—1.74 
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In  judgiiis'  tliesG  results  tlie  somewliat  abnormal  character  of  the 
season  nuist  be  borne  in  mind.  The  questions  of  the  influence  of  the 
climate  on  the  (;rop  under  more  normal  conditions  and  during  cultiva- 
tion for  a  series  of  years  have  yet  to  be  studied. 

The  South  Finnish  white  oat  varieties  lead  in  the  amount  of  protein 
produced,  with  an  average  yield  of  18G.7  lbs.  of  protein  per  acre.  The 
single  variety  yielding  the  largest  quantity  of  protein  per  acre  was 
Sordavala,  288  lbs. 

Oats  from  different  parts  of  the  sheaf. — Oat  kernels  from  different  parts 
of  the  ear  were  analyzed,  with  the  following  results: 

Weight  and  nitrogen  content  of  oats  from  different  ;parts  of  the  ear. 


North  Finnish  black 
oats. 


l^Sell    ^^"-g-- 


Triumph  oats. 


Zit'jl    Nitrogen 


100  kernels 


Outer  kernels.  - 
Middle  kernels 
Inner  kernels. . 


Grams. 
3. 148 
2.475 
1.440 


Per  cent. 
2.34 
2.54 
2.68 


Grams. 
3.344 
3.046 
1.554 


Per  cent. 
1.54 
1.05 
1.52 


Average . 


2.52 


1.57 


— F.   W.   WOLL. 

Experiments  with  Irish  potatoes,  E.  S.  Richman  ( Utah  Sta.  Bpf. 
1893,  pp.  181-190). — These  consisted  of  experiments  with  entire  small 
potatoes  as  compared  with  cuttings  of  the  same  weight  from  large 
potatoes,  depth  of  plowing,  effect  of  manuring  on  starch  content,  and 
tests  of  33  varieties.  This  is  the  fourth  year  of  the  experiment  com- 
paring small  uncut  potatoes  with  cuttings  of  equal  weight  from  large 
potatoes.  Each  year  the  large  seed  tubers  were  selected  from  the  crop 
propagated  by  cuttings  and  the  small  seed  tubers  from  the  crop  propa- 
gated by  uncut  small  tubers.  The  results  in  pounds  per  j)lat  of  one- 
twentieth  acre  for  the  4  years  were  as  follows : 

Comparative  yield  of  potatoes  from  cuttings  and  small  tubers. 


Cuttings  from  large  tubers  . 
Small  entire  seed  tubers 


408 
392 


126 
106 


362 
545 


435 
429 


The  differences  due  to  character  of  seed  were  but  slight. 

Plowing  to  a  depth  of  6  in.  gave,  with  potatoes,  as  also  with  cabbage 
and  sweet  corn,  better  results  than  deeper  or  shallower  preparation. 

The  results  of  a  comparison  of  the  starch  content  of  tubers  grown 
on  unfertilized  plats  and  on  plats  manured  at  the  rate  of  35  and  70 
tons  of  manure  per  acre  are  somewhat  conflicting,  but  the  author 
draws  the  conclusion  that  constant  excessive  manuring  tends  to 
decrease  the  amount  of  starch. 

Irrigation  of  potatoes,  E,  S.  Richman  ( Utah  Sta.  Bpt.  1893,  pp. 
179, 180). — The  yield  of  potatoes  on  an  unirrigated  plat,  on  a  plat  irri- 
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gated  with  5  in.  of  water  ou  June  29,  and  on  plats  irrigated  with  total 
amounts  of  water  ranging  from  14  to  17^  in.,  ajiplied  every  third, 
fourth,  fifth,  sixth,  seventh,  and  eighth  day  are  reported. 

The  results  show  that  the  amount  of  water  taken  up  by  the  soil  did 
not  depend  ui)on  the  frequency  of  irrigation,  and  that  the  largest  yield 
of  merchantable  potatoes  was  produced  on  the  plat  irrigated  every 
eighth  day  and  receiving  a  total  of  14  in.  of  water.  It  is  suggested 
"that  a  large  amount  of  water  has  a  tendency  to  cause  too  many 
potatoes  to  set;  more  than  the  vine  can  support." 

The  action  of  atmospheric  electricity  on  the  gro^vth  of  mangel- 
vrurzels,  turnips,  oats,  beans,  buckwheat,  and  potatoes,  J.  W. 
Sanborn  ( Utah  Sta.  Rpt.  1893,  -pp.  71-74). 

Synoj)sis. — Atmosplieric  electricity  conveyed  by  a  network  of  wires  10  in.  deep  in 
the  soil  apparently  increased  to  a  large  extent  tbe  yield  of  mangel-wnrzels, 
potatoes,  oats,  beans,  and  buckwheat,  but  reduced  the  yield  of  turnip  roots. 

On  a  pole  20  ft,  high  was  attached  a  wire  terminating  in  a  copper 
brush.  This  wire  was  run  beneath  the  ground  in  checks  3  ft.  square 
and  at  a  depth  of  10  in.  The  plat  used  was  2  by  4  rods,  or  one- 
twentieth  acre.  Two  rows  of  each  of  the  crops  were  run  across  the 
entire  length  of  the  plat,  one  end  of  which  was  wired;  the  other  end 
was  not  wired,  and  as  it  did  not  receive  the  spading  made  necessary 
on  the  other  half  in  laying  down  the  wires,  the  2  halves  of  the  i)lat 
were  not  strictlj'  comparable.  However,  the  author  states  that  by  the 
use  of  tiling  spades  only  narrow  trenches  were  made  ou  the  wired 
portion,  and  that  the  soil  was  a  loose,  sandy  loam.  "It  is  believed  that 
the  trenching  was  of  no  assistance  to  the  growing  crop"  on  the  wired 
end. 

The  following  tables  give  the  yields: 

Influence  of  atmosplieric  eJectricit}/  on  root  crops. 


Tops  per  acre. 


Wired. 


Not 
wired. 


Boots  per  acre. 


Wired. 


ISot 
wired. 


Increase 
(  +  )  or  de- 
crease ( — ) 

in  roots. 


Long  red  mangel-wnrzels 

Do 

Yellow  ovoid  mangel-wnrzels  . 
Large  white  turnips , 

Do , 


Yellow  Aberdeen  turnips  . 
Potatoes 


Pounds. 

6,600 

9,810 

4,510 

13,  780 

10,  720 

10,  680 


Pounds. 
3,840 
4,  680 
1,960 
7,220 
8,720 
6,800 


Pounds. 

14,  040 
22, 320 
13,  72U 

15,  240 
17,  .540 

16,  340 
'385 


Pounds. 
10,  .560 
12,  960 
6,  380 
27,  500 
17,  9G0 
12,020 
'350 


Per  cent. 
+  32..') 
+  72.2 
-H15.0 

—  59,0 

—  2.0 
+  36.0 


'  Bushels. 
Influence  of  atmospheric  ehciricity  on  oats,  beans,  and  hucktvhcat. 

Straw  per  acre. 

Grain  per  acre. 

Increase  in 
grain. 

Wired. 

Not 
wired. 

Wired. 

Not 
wired. 

Oats 

Pounds. 

2,989 
2,790 
2,  692 

Pounds. 
1,772 
1,  979 
1,810 

Bushels. 
46,  02 
19.38 
27.60 

Bushels. 
27. 21 
13.74 
21.31 

Per  cent. 
69.00 

41.00 

22.13 
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On  the  wired  plats  the  tops  or  straw  of  all  crops  was  larger  than  on 
the  section  not  wired. 

The  largest  yield  of  mangel-wurzel  roots  was  obtained  on  the  wired 
section ;  the  largest  yield  of  turnip  roots  on  the  section  not  wired.  The 
largest  yield  of  grain  was  obtained  in  every  case  on  the  wired  section. 

Experiments  with  wheat,  0.  G.  Georgeson,  F.  0.  Burtls,  and 
D.  J  I.  Otis  [Kamas  Sta.  Bui.  17,2>p.  11-16). — Very  cold  weather  late  in 
March  following  warm  weather  in  the  earlier  part  of  the  month  and  a 
freeze  on  May  20  made  the  wheat  crop  almost  a  complete  failure  on  the 
station  farm,  and  hence  the  following  exiieriments  were  abandoned  for 
1804: 

Hot- water  treatment  for  stinking  smut,  methods  of  seeding,  seeding 
at  different  dates,  early  and  late  i^lowing  for  wheat,  intluence  of  the 
quality  of  seed  wheat  on  the  yield,  effects  of  compacting  the  seed  bed, 
amount  of  seed  wheat  per  acre,  and  effects  of  pasturing  wheat. 

Tlie  yields  made  on  the  plat  grown  continuously  without  manure 
and  on  the  rotation  plats  are  tabulated,  but  no  conclusions  are  drawn. 

"  [Of  51  varieties  tested  iu  1894]  the  Tiii-key  stood  the  Marcli  freeze  better  than 
any  other  variety,  it  beinj;'  somewhat  tardy  iu  its  growth,  and,  in  conseiinencc,  it 
shows  the  best  yield,  an  average  of  8  plats  giving  a  yield  of  nearly  27i  bu.  to  the 
acre.  This  variety  is  held  in  high  esteem  iu  many  parts  of  the  .State,  and  it  may 
properlj"^  be  classed  with  our  most  productive  wheats.  .  .  .  Although  the  Currell 
suffered  badly,  we  still  consider  this  our  best  wheat." 

Field  experiments  with  wheat,  E.  L.  Bennett  and  G.  B.  Irby 

{Arkansas  >Sta.  Bui.  29,  pp.  115-127,  Jig.  1). — These  experiments  were 
conducted  on  sandy  soil  at  the  Newport  Substation.  Neither  acid 
phosphate,  kainit,  nor  gypsum  used  alone  increased  the  yield  of  wheat. 
Cowpeas  planted  July  31  and  plowed  under  October  10  (about  2  weeks 
before  wheat  was  sowed)  increased  the  yield  of  wheat  over  the  plat 
without  green  manure  nearly  12  bu.  per  acre.  A  plat  upon  which  cow- 
pea  vines  without  the  peas  had  been  turned  under  in  October  produced 
15  bu.  30^  lbs.  of  wheat  per  acre.  When  the  peas  were  not  removed 
from  the  vines  the  yield  was  18  bu.  10 J  lbs.  of  wheat  i)er  acre.  The 
yield  of  peas  and  hulls  was  1,160  lbs.  per  acre,  an  amount  sufficient  to 
pay  the  cost  of  picking  and  the  loss  of  wheat  resulting  from  removing 
the  peas.  When  the  pea  vines  with  immature  pods  were  turned  under 
July  31  the  yield  was  14  bu.  32  lbs.  of  wheat. 

Deep  and  shallow  preparation  of  the  soil  for  wheat  produced  practi- 
cally no  difference  in  the  yield,  nor  was  there  any  great  difference  iu 
the  yield  of  wheat  produced  by  the  use  of  native  seed  or  seed  from 
Missouri  and  Michigan. 

The  bulletin  also  contains  a  brief  report  on  an  experiment  on  the 
time  for  planting  wheat  and  brief  notes  on  grain  insects. 

Time  of  irrigating  fall  wheat,  A.  A.  Mills  ( Utah  8ta.  Rpt.  1893,  pp. 
214-216). — Of  5  i^lats  seeded  with  fall  wheat  4  were  irrigated,  the  num- 
ber of  irrigations  and  the  time  of  irrigation  varying.    The  yields  of  fall 
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wheat  and  of  a  plat  of  spring-  wheat  contrasted  with  it  are  given  in  the 
following  table: 

Yields  of  irrigated  u'lieat. 


Yield  per  acre. 


1893.       Average. 


Full  wheat: 

One  irrigatiou  in  tlie  fall 

No  irrigation 

Oue  irrigation  in  .sjjring 

Two  irrigations  in  spring 

Three  irrigations  in  sjiring 

Spring  wheat,  three  irrigations  in  spring 


Bushels. 

8.67 

9.78 

9.73 

10.88 

10.88 

11.  U 


Bushels. 
7.11 
3.00 
8.45 
11.22 
11.67 
9.00 


Bushels. 
7.89 
6.  H9 
9.12 
11.5.5 
11.28 
10.06 


"Fall  irrigation  in  1891,  when  tbe  ram  brongbt  the  grain  all  up,  was  detrimental 
to  liotli  yield  of  grain  and  straw,  wbile  in  the  succeeding  fall,  when  there  was  not 
rain  enough  to  bring  the  grain  up  till  late,  the  fall  irrigation  was  beneficial,  the 
average  being  a  little  in  favor  of  the  fall  irrigatiou.  The  increase  over  no  irrigation 
is  not  enough  to  justify  the  expense  of  fall  irrigatiou.  It  would  appear,  too,  that 
2  irrigations  in  tbe  spring  is  about  the  proper  aniouut  of  water  to  give  fall  grain  on 
exceedingly  dry  ground.  .  .  .  It  seems  that  a  good  fall  wheat  might  save  2  irriga- 
tions and  give  the  same  returns  as  our  spring  wheat  is  doing." 

Experiments  with  wheat  and  barley,  R.  H.  Miller  and  E,  H. 
BiJiNKLLY  {Marijland  Sta.  Bui.  J^s,  pp.  137-149). — Taking  the  average 
results  for  1893  and  1894,  the  following  were  the  most  prolific  varieties 
of  wheat:  Fultz  (yielding  44.4  bu.  per  acre),  Garfield,  Valley,  Wis- 
consin Triuini)h,  Badger,  and  Currell  Prolific. 

The  yield  of  wheat  following  a  crop  of  cowpeas  turned  under  August 
17  was  39.8  bu. ;  that  following-  crimson  clover  sown  March  30  and 
plowed  under  July  19  was  41.3  bu.  per  acre. 

On  a  plat  which  had  been  limed  for  the  preceding- crop  of  corn,  wheat 
yielded  at  the  rate  of  31.3  bu.  per  acre.  On  a  check  plat  which  had 
not  been  limed  the  yield  was  22.8  bu.  of  wheat  per  acre.  Nitrate  of 
soda  applied  April  14  did  not  increase  the  yield  of  wheat  which  had 
been  fertilized  in  the  fall,  but  increased  by  7.7  bu.  per  acre  the  yield  of 
wheat  which  had  not  been  fertilized  in  the  fall. 

In  a  comparison  of  the  yields  of  wheat  and  barley  the  yield  of  wheat 
was  30.7  bu.;  of  winter  barley,  50.5  bu.;  of  2-rowed  spring  barley,  24.2 
bu.,  and  of  Crowed  spring-  barley,  29.2  bu. 

Experiments  in  rolling  and  hoeing  -wheat,  J.  W.  Sanborn  ( Utah 
Sta.  Ept.  189.J,  pp.  139-150). — The  difterence  between  the  yields  of 
wheat  on  plats  rolled  and  unrolled  was  slight.  Soil  temperatures  and 
percentages  of  moisture  in  the  soils  of  rolled  and  unrolled  plats  are 
tabulated.   ''  It  seemed  that  the  unrolled  area  had  a  lower  temperature." 

Wbeat  not  hoed  yielded  15.5  bu.  per  acre;  hoed  1  in.  deep,  12.58  bu.; 
hoed  2  in.  deep,  13.44  bu.;  hoed  3  in.  deep,  9.61  bu. ;  and  hoed  4  in.  deep, 
9.75  bu.  Determinations  of  soil  temperatures  and  moisture  on  plats 
hoed  at  different  dejiths  are  tabulated. 

Time  of  harvesting  wheat,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1S93, 
pp.  164-16(i). — The  average  resnlts  for  4  years  were  as  follows:  When 
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-uiieat  was  cut  in  bloom  the  yield  was  0.0  lb,  per  plat;  when  in  the 
milk  stage,  13.8  lbs.;  when  in  the  early  dough  stage,  49.2  lbs.;  when  in 
full  dough,  71.72  lbs.;  when  the  grain  was  dry  to  the  center,  97.5  lbs.; 
when  hard  to  the  center,  85  lbs.;  when  ripe,  78.7  lbs.;  and  when  over- 
ripe, G(!.4  lbs.  The  iieavy  loss  after  the  time  when  the  grain  was  dry  to 
the  center  is  attributed  in  part  to  injury  from  wind. 

Experiments  in  plowing,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1893, 
pp.  107-123). 

Synopsis. — These  consisted  of  tests  of  (1)  the  width  of  furrow,  the  result  slightly 
favoring  wide  furrows;  (2)  depth  of  plowing,  in  which  the  difl'erences  iu  crop 
from  different  depths  of  plowing  were  very  slight;  and  (3)  time  of  jilowing,  in 
which  the  results  were  inconclusive. 

The  yield  of  wheat  when  the  furrows  were  10  in.  wide  ^-as  10.2  bu* 
per  acre;  12  in.  wide,  15  bu. ;  and  8  iu.  wide,  15.5  bu.  The  total  yields 
of  grain  and  straw  for  plats  plowed  with  furrows  10, 12,  and  8  in.  were, 
respectively,  2,517  lbs.,  2,245  lbs.,  and  1,981  lbs  per  acre.  The  percent- 
ages of  moisture  in  plats  pre])ared  with  different  widths  of  furrow  are 
tabulated.  The  average  i)ercentage  of  moisture  when  the  furrows  were 
10  in.  wide  was  5.85,  when  8  in.  wide,  5.09. 

Plats  on  which  wheat  was  sown  were  plowed  to  depths  of  4,  0,  8,  and 
10  in.  or  left  uuplowed.  The  yields  were  as  follows:  Xot  plowed,  8.21 
bu.  per  acre;  plowed  4  in.  deep,  13.5  bu, ;  plowed  0  in.  deep,  13.30  bu.; 
plowed  8  in.  deep,  14.30  bu.,  and  plowed  10  in.  deep,  13  bu. 

The  temperature  of  the  soil  and  moisture  content  at  depths  of  4,  0, 
8,  10,  and  12  in.  are  tabulated.  "The  temperature  does  not  apjjear  to 
be  materially  varied  until  we  reach  a  depth  of  10  in.  The  fluctuations 
in  temperature  when  taken  at  various  depths  seemed  to  reveal  no  broad 
law.  It  would  appear,  however,  by  the  table  that  verj'  deep  cultiva- 
tion tends  to  increase  the  temperature  of  the  soil."  The  ditt'ereuces  in 
percentages  of  moisture  on  the  several  plats  were  slight. 

Plowing  at  different  dates  in  fall  and  spring  gave  inconclusive  results. 
The  temperature  and  moisture  content  of  the  plats  prepared  at  differ- 
ent dates  are  tabulated. 

Methods  of  harrowing  for  small  grain,  J.  W.  Sanborn  ( Utah  Sta. 
Upt.  1893,  pp.  123-129). — The  yields  of  barley,  oats,  and  wheat  on  plats 
either  not  plowed  but  harrowed,  or  after  plowing  cultivated  with  differ- 
ent degrees  of  thoroughness  and  with  different  harrows  are  tabulated. 

"No  harrowing  at  all  proved  equal  to  excessive  harrowing,  while 
idowing  and  merely  dragging  the  soil  level  resulted  as  favorably  as 
not  harrowing.  The  square  toothed  harrow  gave  results  slightly  above 
the  average.  .  .  .  Where  there  was  excessive  harrowing  there  was  the 
largest  ratio  of  straw  to  grain."  The  soil  was  a  sandy  loam.  Soil 
temperatures  and  the  percentages  of  moisture  for  the  different  plats 
are  tabulated.  The  variations  in  the  temperature  on  different  plats 
were  slight.  "  Excessive  harrowing  seems  to  have  depressed  the  amount 
of  water." 
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Preservation  of  crops,  J.  W.  Sanborn  ( Utah  8ta.  Bpt.  1893,  pp. 
32-37). — The  expeiimeuts  wliicli  are  detailed  in  preserving  coru  fodder, 
clover  liay,  wheat,  and  timothy  hay.  gave  the  following  results: 

"  (1)  Unweighted  silage  met  with  a  loss  of  29.28  per  cent. 

"  (2)  Weighted  silage  met  with  a  loss  of  7.28  per  cent,  asnialler  loss  than  is  usually 
reported. 

"  (3)  Corn  fodder  in  the  loft  met  with  a  loss  of  21.3.")  per  cent,  a  greater  loss  than 
is  commonly  reported. 

"(4)  Clover  hay,  whether  stacked  out  doors,  housed  in  the  harn,  or  suspended  in 
small  lots  in  bags,  showed  no  loss  either  from  fermeutatiou  or  from  oxidation. 

"  (5)  "Wheat  gained  in  total  weight  by  winter  storage. 

"  (6)  Timothy  hay  showed  no  loss  save  that  housed  in  the  barn,  and  this  loss  prob- 
ably may  be  traced  in  part  to  faulty  sampling  or  faulty  analysis,  and  amounts  to 
about  10  per  cent." 

Rotation  of  crops,  J.  W.  Sanborn  ( Utah  8ta.  Bpt.  1893, pp.  74-85). — 
The  data  obtained  during  4  years  in  experiments  with  a  2-years' 
rotation,  a  4-years'  rotation,  and  a  6-years'  rotation  are  recorded  as  a 
report  of  progress,  and  portions  of  this  data,  together  with  the  theory 
of  rotation,  are  discussed.  The  crops  grown  were  wheat,  clover,  pota;- 
toes,  barley,  and  timothy.  On  check  plats  these  crops  were  grown  con- 
tinuously. Generally  rotation  increased  the  yield,  but  sufficient  time 
has  not  yet  elapsed  to  permit  of  definite  conclusions  regarding  the 
amount  of  increase  due  to  rotation  and  the  relative  advantages  of  the 
several  rotations. 

On  certain  plats  of  the  6-years'  rotation  series  the  percentages  of 

moisture  in  the  soil  and  the  temperatures  at  different  depths  were 

determined  and  the  results  tabulated.     On  the  plat  on  which  wheat 

was  grown  the  soil  temperature  at  a  depth  of  3  in.  was  considerably 

•  higher.than  at  the  same  depth  on  the  plat  growing  clover  and  timothy. 

Twenty-five  years  of  plant  breeding,  Rimpau  {Bent,  landw.  Presse,  21{lS94),No. 
98,  p.  11). 

Report  on  culture  experiments  ■with  barley  in  Schles-wig-Holstein  in  1892, 
A.  Emmkrling  and  H.  Gottsch  {Landw.  Wochenhl.  Schles.  Hoist.,  43  {1S94),  No.  50, 
pp.  707-709). 

Variety  test  of  barley,  A.  A.  Mills  ( Utah  Sta.  Bpt.  1893,  pp.  2S8-232) .—The 
yields  obtained  in  1890,  1891, 1892,  and  1893  are  tabulated.  The  variety  Lump  Blue 
gave  the  largest  average  jneld  (25. .57  bu.  per  acre)  and  the  largest  single  yield. 

Green  manuring  for  barley,  J.  W.  Sanbokx  ( Utah  Sta.  Bpt.  1S93,  pp.  173-175). — 
A  crop  of  peas  i^lowed  under  in  1893  increased  the  crop  of  barley  in  1893  from  7.22 
bu.  per  acre  to  22.56  bu.  Wheat  used  as  green  manure  failed  to  increase  the  yield 
of  the  following  croj). 

A  machine  for  hai-vestiug  beets  (Deut.  landiv.  Presse,  21  {1894),  No.  95,  p.  886, 
fig-  !)■ 

Practical  canaigre  culture,  C.  B.  Alliare  {Irrigation  Age,  7  {1894),  No.  5, 
p.  226). — The  need  of  extending  the  market  is  pointed  out,  the  dry  roots  being  only 
$40  per  ton  in  Hamburg  and  LiveriJool.  Canaigre  is  claimed  to  be  an  excellent  sub- 
stitirte  for  gambler  and  other  high-grade  tanning  materials.  It  is  easily  grown  and 
docs  not  require  more  than  6  inches  of  water.  As  far  as  known  it  has  no  insect 
enemies. 

Composition  and  fertilizer  requirements  of  cereals,  H.  Joulie  {Monit.  Scient., 
8,  pp.  641-654;  S,  II,  pp.  731-740;    aha.  in   Chem.  Centbl.,  1894,  II,  No.  19,  p.  802).— 
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Methods  of  field  exixn-imentation  and  of  analysis  are  discussed.  The  author's  analy- 
sis of  wheat  plants  confirmed  previous  results  in  .showing  a  centesimal  and  abso- 
lute loss  of  potash  between  tlie  blooiuiug  and  ripe  stages. 

Cost  of  potash  for  corn,  W.  F.  Mas.sev  (Cult,  and  Country  dent.,  1S94,  Nov.  39, 
p.  855). — A  brief  popular  summary  of  trials  at  a  number  of  stations  of  different 
forms  of  potash,  etc. 

Cotton  crosses  and  hybrids,  R.  J.  Redding  {Georgia  Sta.  Bui.  24,  pp.  124-126). — 
A  general  discussion  of  the  methods  of  improving  cotton  hy  selection  and  crossing, 
with  a  list  of  19  crosses  made  at  the  station. 

Experiments  with  forage  crops,  J.  G.  Lee  {Louisiana  Stas.  Bui.  29,  2d  ser.,  pp. 
IfMi  1-1047). —T\iQ  yields  of  forage  produced  by  pearl  millet,  Jerusalem  corn,  yellow 
millo  maize,  white  millo  maize,  large  African  millet,  Kafhr  corn,  German  millet,  French 
millet  (red),  soja  bean,  wild  rice,  upland  rice,  Japanese  rice,  and  6  varieties  of  saccha- 
rine sorghum  are  tabulated  and  brief  notes  on  each  are  given.  Large  African  millet 
gave  the  largest  yield  of  forage  and  also  the  largest  yield  of  grain,  28.5  bu.per  acre. 
There  are  brief  notes  on  13  varieties  of  cowjjcas  and  on  red. clover,  crimson  clo\er, 
alfalfa,  white  clover,  melilotus,  alsike  clover,  Texas  blue  grass,  rescue  grass,  Italian 
rye  grass,  English  rye  grass,  tall  meadow  oat  grass,  redtop,  Kentucky  blue  grass, 
orchard  grass,  and  velvet  grass.     Spanish  peanuts  were  grown. 

Sorghum  and  other  forage  crops,  A.  A.  Mills  (  Utah  Sta.  Ept.  1893,  jjp.  233,  234).— 
Brief  mention  is  made  of  the  character  of  growth  of  the  following  plants:  White 
lupines,  pearl  millet,  white  durra,  spring  vetch,  teosinte,  Lathryus  sylvestris,  Jern- 
salem  corn,  Kaffir  coi-n,  yellow  millo  maize,  rape,  and  several  varieties  of  millet  and 
saccharine  sorghum.  Lathyrus  sylvestris  dried  up  during  the  summer  of  1893,  though 
it  remained  green  several  weeks  after  the  alfalfa  plants  growing  with  it  were  dried. 

Lathyrus  .sylvestris  culture,  K.  Hansen  (Lan.dmaudahlade,  27  {1894),  pp.  611-616). 

A  variety  test  of  oats,  A.  A.  Mills  (  Utah  Sta.  Ept.  1893,  pp.  216-224).— Y\e\Aii  of 
all  varieties  grown  in  f890, 1891,  1892,  and  1893  are  tabulated.  Of  those  grown  for  4 
years.  Prince  Edward  Island  gave  the  largest  yield,  followed  by  Wide  Awake  and 
American  Banner. 

Fertilizer  experiments  with  oats  and  barley,  J.  G.  Lee  {Louisiana  Stas.  Bui.  39, 
2d  Sir.,  pp.  1044,  1045). — Two  hundred  pounds  of  cotton-seed  meal  and  100  lbs.  of 
superi)hosphate  per  acre  a^jplied  at  time  of  planting  largely  increased  the^ield  of 
oats  and  barley. 

Fertilizer  experiments  on  barley,  oats,  and  w^heat,  J.  W.  Sanborn  (  Utah  Sta. 
Ept.  1893,  pp.  65-69). — Fertilizer  experiments  were  conducted  on  barley,  Oiits,  and 
Avheat  on  poor  gravelly  soil,  not  uniform  in  fertility,  and  the  results  are  tabulated. 
"So  far  as  I  understand  the  results,  a  small  amount  of  nitrogen  has  proved  as  elifi- 
cient  as  a  larger  quantity.  Both  potash  and  nitrate  of  soda  have  increased  the 
crop.  .  .  .  N;'trate  of  soda  and  potash  used  together  api^ear  to  be  quite  as  effective 
as  yard  manure." 

Time  of  sowing  oats,  J.  V-  Sanboun  {Utah  Sta.  Ept.  1803,  pp.  165,  166').— Early 
seeding  gave  larger  yields  than  late  seeding. 

The  culture  of  oats,  Besklkr  {Mayd.  Ztg.,  1894,  Xo.  311;  ahs.  in  Ceiiibl.  agr.  Chem., 
22  {1894),  No.  11,  pp.  757-759). 

Potatoes  by  irrigation,  J.  W.  Guegory  {Irrigation  Age,  7  {1894),  No.  5, p.  229). — 
Gives  results  of  experience  at  Greeley,  Cohuado,  as  to  amount  and  frequency  of 
irrigation.  As  improved  methods  of  cultivation  and  manuring  are  i)racticed  more 
water  appears  to  be  needed. 

Soaking  seed  potatoss  {Agl.  Gaz.  N.  S.  TV.,  5  {1894),  No.  10, pp.  7,?5-7.^7).— Efi'ect 
of  dirierent  solutions  of  fertilizers  on  germination. 

The  culture  of  Polygonum  sachalinense  {Prog.  Agr.  ct  Vit.,  11  {1894),  No.  51, pp. 
655-658). 

Ramie,  its  culture  and  preparation  {Ahs.  in  Agl.  Gaz.  N.  S.  W.,  5  {1894),  No.  10, 
Vj).  693-697). — Popular. 
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A  variety  test  of  rye,  N.  Westermkier  {Dent,  landw.  Fresse,  21  {1894),  No.  100,  pp. 
959,  OGO). 

Sujar  beets,  E.  Fulmer  (  Washington  Sta.  Bui.  9,  p.  16). — This  is  a  popular  dis- 
cussion of  the  subject,  in  which  the  author  treats  of  the  history  of  sn,nar-beet  culture 
iu  Europe  aud  in  the  United  States,  and  raises  tlie  iinestiou  of  the  advisability  of 
growing  sugar  beets  in  Washington. 

The  sugar  beet  in  South  Dakota,  J.  H.  Shepaud  {South  Dakota  Sta.  Bpt.  1892,  p. 
6S).—X  re])riut  of  liulletiu  27  of  the  station  (E.  S.  K.,  3,  p.  889). 

Field  experiments  -with  sugar  cane,  J.  R.  Bovei.l  aud  J.  P.  d'Ai-Buquerqiik 
(7'^;/.  Exptl.  Fields.  Dodds  Ueformatory,  Barhados,  1S93,  pp.  1-44). — Experiments  with 
fertilizers,  varieties,  and  planting  different  portions  of  the  stalk. 

Analysis  of  turnips,  J.  van  den  Berghe  {Lab.  Agr.  Frov.  Boulers,  West  Flanders, 
lipt.  1893,  pp.  14-16). — Analyses  of  12  varieties  gave  the  following  results:  Water, 
91.65  i:'er  cent;  crude  protein,  1.68;  true  albuminoids,  1.22;  sugar,  2.8,  and  starch, 
0.46. 

Experiments  in  sowing  wheat,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1893,  pp.  166-173). — 
Tlie  average  results  for  4  years  favored  sowing  spring  wheat  at  a  medium  date 
rather  than  early  or  late,  and  showed  very  slight  ctifferences  between  drilling  and 
broadcasting.  Experiments  with  large  and  small  seed^nd  with  heavy  seed  and  that 
of  ordinary  wheat  gave  results  considered  unsatisfactory  by  the  experimenter.  The 
yields  obtained  for  4  years  by  sowing  from  2  to  10  pecks  of  seed  wheat  per  acre  are 
tabulated.     The  results  are  not  conclusive. 

Researches  on  the  color  and  nitrogen  content  of  wheat  grains  of  different 
varieties  differently  fertilized,  G.  C'anova  {Staz.  Sper.  Agr.  Ital.,  27  {1894),  Xo.  3, 
pp.  261- n 6). 

Experiments  w^ith  varieties  of  wheat,  A.  A.  Mills  ( Vtali  Sta.  Bpt.  1893,  pp. 
^j'Oi-Si^).— Tabulated  data  for  all  varieties  grown  in  1890,  1891,  1892,  and  1893  are 
given.  The  soil  was  uneven  in  fertility,  and  it  was  thought  necessary  to  make  cor- 
rections in  the  yield.  ''Of  23  varieties,  grown  3  years  or  more,  Gypsum  leads  in 
yield,  while  Northcote  Amber,  Beryl,  Australian  Club,  Lofthouse,  Standard,  Ruby, 
and  Granite  followed  in  the  order  named." 

A  system  for  the  classification  of  varieties  of  w^heat,  ■writh  a  resume  of  sim- 
ilar work  by  earlier  investigators,  J.  Eriksson  {Landw.  Vers.  Stat.,  45,  pp.  37-135; 
ahs.  in  Ann.  Agron.,  20  {1801),  No.  11,  pp.  534-556). 

Wheat  culture  in  Modena,  G.  Canova  {Staz.  Sper.  Agr.  Ital.,  27  {1894),  No.  S, 
pp.  277-301) .—llua  paper  is  largely  occupied  with  a  discussion  of  rotation  and  of 
the  cost  of  growing  wheat. 

Fertilizer  experiments  on  a  rotation  of  crops,  J.  G.  Lee  {Louisiana  Stas.  Bui. 
29,  2d  ser.,  pp.  1015-1017). — The  results  of  a  three-course  rotation  consisting  of  corn, 
oats  and  cowpeas,  and  cotton  on  fertilized  and  unfertilized  land  are  tabulated  for 
the  5  years,  1889-93.     Fertilizers  largely  increased  the  yield  of  every  crop. 

Report  on  culture  experiments  w^ith  various  crops  in  Norw^ay  in  1893,  B. 
Larskn  {Tidskr.  norske  Landbr.,  1  {1894,)  pp.  375-387). — Tests  of  varieties  of  barley, 
oats,  clover,  and  timothy  conducted  at  a  number  of  substations  since  1889. 

The  preservation  of  green  fodder,  A.  Neeb  {Orgaan  Ver.  Oudleerlingen  Bijks  Land- 
bonu'school,  7  {1894),  No.  76,  pp.  54-60). — A  review  of  the  history  of  ensiling  in 
Netherlands,  with  a  full  account  of  methods,  construction  and  cajDacity  of  silos, 
cost,  and  a  table  of  analyses  of  silage. 
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Electricity  and  plant  growing,  L.  H.  Bailey  {Trans.  Mass.  Hort. 
8oc.l89i.,  pt.  1,  pp.  51-79). — The  application  of  electrical  ilhiiniiiatioii 
aud  of  electricity  to  plaut  growing  and  the  effect  of  atmospheric  elec- 
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tricity  upon  vegetation  are  discussed  at  some  length.  It  is  argued  that 
normal  atmospheric  electricity  is  in  some  way  beneficial  to  vegetation. 
Lemstrom's  experiments  in  Finnish  Lapland  and  Spitzbergen  in  1885, 
and  in  Finland  in  188G-'87,  are  quoted  as  proving  that  atmospheric 
electricity  applied  artificially  may  exert  a  powerful  influence  upon 
oTowing  plants,  the  character  of  the  influence  varying  with  the  species. 
Some  experiments  in  France  in  1888  upon  strawberries  are  brought  for- 
ward as  showing  that  the  simultaneous  action  of  electricity  and  high 
temperature  is  injurious  to  plants. — A.  McAdie. 

Field  experiments  with  sweet  potatoes,  F.  H.  Burnette  {Louis- 
iana Stas.  Bui.  30,  M  ser.,  pp.  1052-1089). 

Synopsis. — These  consisted  of  distance  experiments  in  wliich  the  croi)  was  larj^est 
when  the  plants  stood  18  in.  apart  in  3J  ft.  rows;  tests  of  best  height  of  rows, 
resulting  in   favor  of  ridges  16  in.  high;  experiments   in  moving  and  pruning 
the  fro  win"'  vines,  by  both  of  which  operations  the  yield  was  reduced;  tests  of 
cuttings  from  different    parts   of  the  vines  and  of  different   lengths,  result- 
ing in  fiivor  of  cuttings  from  the  terminal  end  of  the  vine  and  24  in.  in  length ; 
and  variety  tests.     The  yields  and  descriptions  of  36  varieties  tested  are  given. 
The  largest  yiehl,  1,057.8  bu.  per  acre,  was  produced  by  the  variety  Providence. 
Distance  experiments  (p.  1057).— The  average  yields  for  3  years  of 
sweet  potatoes  grown  at  diiferent  distances  in  rows  3J  ft.  apart  were 
as  follows : 

Average  yield  j^er  acre  of  stveet  potatoes  groivn  at  different  distances. 


Distance  in  tlie  row. 


Sin 

12  in 

15  in 

18  in 

24  in. (1893) 


Yield  per  acre. 


Merchant- 
able. 


Bushels. 
252.  07 
258. 31 
275.01. 

281.82 
2-19.  08 


Culls. 


Bushels. 
13.36 
11.01 
10.  48 
11.71 
15. 9G 


Height  of  ridges  (pp.  1057,  1058).— The  average  yields  for  20  years  of 
sweet  potatoes  grown  on  ridges  of  different  heights  were  as  follows: 

Average  yield  per  acre  of  sweet  potatoes  grown  on  ridges  of  different  heights. 


Height  of  ridges. 

Tield. 

Merchant- 
able. 

Culls. 

Bushels. 
130.  03 
219.84 
197.  07 
221. 59 
261. 18 

Bmhels. 
33.57 

22. 53 

Bin  ..          

17.33 

12  in 

16.45 

10  in 

25.45 

Moving  and  pruning  sweet-potato  vines  (pp.  1058,  1059). — Vines  left 
undisturbed  yielded  335.9  bu.  of  sweet  potatoes  per  acre;  lifted  twice 
per  week,  314.5  bu.,  and  pinched  repeatedly  to  a  length  of  2  ft.,  273.7  bu. 
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Length  and  source  of  vine  cuttinfjs  (p.  1059). — The  followins:  table  gives 
the  average  results  for  2  years  in  using  vine  cuttings  of  different  lengths 
and  from  different  parts  of  the  vine.  Sets  directly  from  the  beds  were 
also  grown  for  comparison. 

Yield  produced  hij  vine  cuttings  of  different  lengths  and  from  different  imrts  of  the  vine. 


Treatment. 


Yield  per  acre. 


Merchant- 
able. 


Culls. 


Total. 


Cuttings  6  in.  long 

Cuttings  12  in.  long 

Cuttings  18  in.  long 

Cuttings  '24  in.  long 

Whole  vines  exposed  every  15  in. . . 
Whole  vines  covered  all  but  leaves 

Terminal  end  of  vine 

Mi<ldle  ])ortion  of  vine 

Butt  end  of  vine 

"Slips" 


Sitshels. 

210.  02 
201.06 
277.  45 
315.  :il 
300.  24 
190.  00 
340.  4G 
320.  97 
261.03 
302.  00 


Bushels. 
24.71 
33.48 
23.  22 
21.  78 
23.22 
16.28 
22. 48 
15.89 
21.48 
33.10 


Bushels. 
235. 63 
235.  44 
300.  67 
337.  09 
323.  46 
2i:6.  37 
362.  94 
345.  86 
280.  11 
385.  70 


Varieties  (pp.  1053-1  ()r>(l), — The  yields  of  the  most  i)roductive  varie- 
ties were  as  follows  in  bushels  of  marketable  roots  per  acre:  Provi- 
dence, 1,057.8;  Shanghai,  711;  Ited  ISTansemond,  090.0;  Teabody,  084; 
Hayman,  038.8,  and  Norton,  038,  A  late  crop  of  each  variety  was  also 
grown,  transplanting  occurring  August  15.  With  the  late  crop  the 
largest  yield  Avas  made  by  lied  Nansemond — 228  bu.  per  acre,  of 
which  75  per  cent  was  marketable.  Following  this  variety  in  yield 
of  marketable  potatoes  Avere  Padisha,  Providence,  Strasburg,  and  Early 
Golden. 

The  bulletin  also  contains  brief  statements,  but  no  detailed  results, 
of  fertilizer  experiments,  and  notes  on  soft  rot  and  black  rot.  Soft  rot 
was  checked  by  dusting  the  roots  with  fostite. 

The  vanilla  bean  in  Mexico,  0.  Schaefer  ( U.  S.  Consular  Ept. 
1894,  N'ov.j  2)p.  o9o,  300). — Notes  on  the  culture,  curing,  and  marketing 
of  the  fruit  of  this  orchid.  Vanilla  beans  are  grown  chietly  in  the 
canton  of  Papantla,  where  they  also  grow  wild  on  the  rich,  loamy  soil 
of  the  low  hills.  The  vines  are  planted  in  a  plantation  of  small,  low 
trees,  about  three  slips  being  set  at  the  base  of  each  tree,  up  which 
they  climb,  and  are  conducted  by  poles  from  tree  to  tree.  The  vines 
bear  full  crops  in  the  third  year,  and  live  about  10  years.  The  beans 
are  gathered  from  October  to  January,  and  after  being  subjected  to  a 
heat  of  120^  F.  for  24  hours,  in  ovens,  are  placed  in  blankets  and  the 
blankets  exposed  to  the  sun  until  the  beans  are  entirely  dry.  They 
are  sent  to  market  in  bundles  of  50,  wrapped  in  tin  foil,  inclosed  in  tin 
cylinders,  and  bring  about  |3.50  per  pound. 

Impressions  of  the  peach  industry  in  western  New  York,  L.  H. 

Bailey  {New  York  Cornell  Sta.  Bui.  74,  pp.  361-386,  pi.  1,  Jigs.  12).— 

This  bulletin  is  in  two  sections,  the  first  consisting  of  general  remarks  on 

the  care  of  peach  orchards,  and  the  second  on  their  enemies  and  diseases, 
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The  unsatisfactory  state  of  the  peach  industry  in  New  York  is  believed 
to  be  due  to  careless  and  unscientific  methods,  such  as  laciv  of  cultiva- 
tion, inattention  to  insects  and  diseases,  neglect  to  thin  the  fruit,  and 
carelessness  and  untidiness  in  marketing-.  Warm,  deep,  sandy  lands 
are  considered  ideal  peach  soils,  but  high  shaly  or  gravelly  soils  in  the 
lake  regions,  well  drained  and  so  situated  as  to  escape  the  late  spring 
frosts,  are  well  adapted  to  produce  good  crops.  Very  freqnent  shallow 
cultivation  of  the  soil  is  advised  from  May  until  August,  when  occa- 
sionally a  green  crop,  as  vetcli  or  crimson  clover,  can  be  sown,  to  be 
plowed  under  the  next  spring.  The  peach  orchard  should  never  be 
sowed  to  grain.  The  trees  should  be  i)Ianted  about  1*0  feet  apart.  In 
addition  to  the  tillage  and  green  manure  crop,  fertilizing  with  ashes, 
muriate  of  iiotash,  and  bone  fertilizers  is  urged. 

The  vase-form  method  of  i^runing  is  advocated,  the  trunks  being 
short  and  the  top  allowed  to  spread  at  will.  Care  should  be  taken 
that  the  branches  do  not  start  from  the  trunk  at  exactly  the  same 
height,  thus  avoiding  the  liability  of  splitting.  If  the  tops  are  headed 
they  become  thicker  and  shut  oft'  much  of  the  sun  from  the  ripening 
fruit.  The  fruit  should  be  thinned  after  the  "June  drop,"  when  the 
peaches  are  the  size  of  the  end  of  one's  thumb,  and  no  2  peaches  should 
stand  closer  together  than  5  in. 

In  marketing  the  peaches  care  should- be  taken  in  packing  them,  so 
that  they  may  present  an  attractive  appearance  to  the  purchaser.  Out  of 
47  varieties  of  peaches  recommended  in  lists  obtained  from  17  growers 
in  the  State  the  following  varieties  are  preferred  by  5  or  more :  Early 
and  Late  Crawford,  Oldmixon  Free,  Foster,  Elberta,  Early  Elvers, 
Brigdon,  Mountain  Rose,  Sal  way,  ami  Wheatland. 

Notes  are  given  on  the  peach-tree  borer,  fruit-bark  beetle,  or  pin-hole 
borer  {Scolytus  rugulosus),  curculio,  black  peach  aphis,  fruit  rot  and 
twig  blight  {3ronilia  frucUgena) , mildew  {Podosphwra  o.ri/((C(rnth(v)j  black 
spot  {Cladosporium  carpophilum),  leaf  curl,  and  root  galls.  Illustrated 
descrii)tions  are  given  and  remedies  detailed. 

A  map  is  also  given  showing  the  chief  peach  orchard  areas  in  the 
Niagara-Ontario  district. 

The  cultivation  of  orchards,  L.  H.  Bailey  {New  YorJc  Cornell  8ta. 
Bui.  72^  pp.  297-311,  pi.  1). — General  suggestions  on  the  subject  of 
orchard  tillage.  It  is  urged  that  the  soil  and  location  be  adapted  to 
the  i)articular  fruit  it  is  desired  to  grow,  and  that  if  perfect  natural 
drainage  does  not  exist  tile  drainage  should  be  employed.  The  land 
should  be  plowed  deeply  in  the  spring,  followed  by  frequent  shallow  cul- 
tivation. Fall  plowing  is  discouraged,  as  it  leaves  the  soil  in  a  loose 
condition,  through  which,  in  winter,  the  roots  maybe  injured.  For  the 
first  2  years  only  hoed  crops,  if  any,  should  be  grown  in  the  orchard, 
a  space  several  feet  in  extent  being  left  about  each  tree.  Barnyard 
manure  and  other  fertilizers  rich  in  nitrogen  should  be  cautiously 
applied,  for  they  are  liable  to  produce  luxuriant  foliage  at  the  expense 
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of  tlie  fruit.  Potash,  either  in  the  form  of  wood  ashes  or  muriate  of  pot- 
ash, is  the  most  important  element,  though  phosphoric  acid  may  also  be 
applied  by  means  of  bone  fertilizers.  The  necessary  nitrogen  can  easily 
be  obtained  by  means  of  tillage  and  green  crops,  of  which  vetch,  field 
peas,  and  crimson  clover  are  especially  recommended. 

A  new  method  of  budding,  R.  H.  Price  ( Texas  Sta.  Rpt.  1893,  p. 
414). — A  brief  note  on  a  method  of  budding  trees  and  cuttings  during 
the  winter,  when  the  sap  is  dormant.  A  slice  of  bark  was  cut  down 
the  stock  and  left  attached  at  the  lower  end.  Part  of  the  top  of  the 
loose  slip  was  then  cut  oif  and  the  bud  fitted  over  the  cut  place  and 
bound  firmly  on  with  a  piece  of  raffia.  The  stocks  were  kept  in  sphag- 
num moss  until  spring,  when  all  but  one  of  the  50  young  ])each  trees 
used  in  the  experiment  were  found  to  have  firmly  "knit,"  and  made 
strong  shoots  in  the  growing  season. 

Hardy  grapes,  J.  Fisher  {Trans.  Mass.  Hort.  Soc.  18!M,  pt.  J, 
X^l).  39-52). — An  account  of  40  years  of  experience  in  grape  growing, 
with  recommendations  in  regard  to  the  cultivation  of  the  vine  and 
remarks  on  the  hardiness  of  various  varieties.  A  somewhat  clayey, 
sloping  ground  is  recommended,  the  vines  to  be  pruned  by  the  renewal 
system,  trained  on  trellises,  fertilized  with  barnyard  manure  and  a 
special  formula  of  commercial  fertilizers,  consisting  of  sulphate  of  pot- 
ash, 225  lbs..;  sulphate  of  ammonia,  100  lbs.;  nitrate  of  soda,  200  lbs.; 
South  Carolina  floats,  200  lbs. ;  sulphate  of  magnesia,  50  lbs.,  and  plaster, 
75  lbs.  per  acre.  The  Concord  grajie  is  regarded  as  the  hardiest  and 
most  valuable  variety  to  be  grown.  A  discussion  of  the  jiaper  follows, 
bringing  out  various  points  in  regard  to  pruning  and  marlvcting. 

Nut  culture  for  North  Carolina,  W.  A.  Taylor  {Isforth  Carolina 
Sta.  Bui.  105,  pp.  273-270). — An  article  reprinted  from  the  Thirteenth 
Annual  Report  of  the  North  Carolina  Horticultural  Society.  Brief  notes 
on  the  varieties  of  nuts  best  adapted  for  cultivation  in  the  State.  The 
black  walnut,  butternut,  mockernut,  and  shellbark  hickory  are  con- 
sidered not  worth  planting  for  their  nuts;  but  European  and  Japanese 
chestnuts,  pecans,  and  Persian  or  English  walnuts  [Juglans  rcg'ia)  are 
recommended.  Of  chestnuts.  Paragon,  Eidgely,  Numbo,  Giant,  Early 
Prolific,  and  Superb  are  advised ;  of  pecans,  Faust,  Frotscher,  Jewett, 
Ribera,  Stuart,  Turkey  Egg,  and  Van  Deman;  of  walnuts,  Chaberte, 
Franquette,  Mayette,  and  Prj^ei)arturiens.  It  is  thought  that  probably 
a  Japanese  walnut  {Juglans  sieholdiana)  may  be  found  suitable. 

Flowering  bulbs  in  North  Carolina  and  their  propagation  for 
florists'  use,  W.  F.  Massey  {North  Carolina  iSta.  Bui.  107,  pp.  323-344, 
figs.  22). — General  remarks  on  the  growing  of  flowering  bulbs  and  the 
open  field  for  their  cultivation  in  the  State.  Cultural  directions  are 
given  for  the  amaryllis,  freesia,  Hyacinthus  candicans,  gladiolus,  Roman 
hyacinth,  Richardia  ethiopica,  Lilium  candidum,  L.  longijlorum,  narcis- 
sus, tuberose,  and  tulip.  As  an  appendix  is  quoted  an  article  by  C.  L. 
AlleUji  advocating  the  cultivation  of  Roman  hyacinths  in  North  Caro- 

^  New  York  Florists'  Exchange,  August,  1894. 
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lina.    The  figures  are  natural-sized  illustratious  of  the  bulbs  of  several 
varieties  of  narcissus,  lilies,  and  tulips. 

Curl-leaf  cabbages,  S.  Mottkt  {Bev.  Hort.,  60  (1SD4),  No.  20,  pp.  473-475,  Jigs. 
3). — Brief  notes  on  the  curl  or  frizzle-leafed  cabbages  and  their  use  as  ornamental 
vegetables  for  table  purposes. 

A  variety  test  of  chicory,  O.  PiTSCii  {Deut.  landw.  Presse,  21  {1S04),  No.  99,  p. 
951). 

Chicory  in  Belgium,  H.  C.  Morris  ( U.  S.  Consular  Rpt.  1894,  Oct.,  pp.  157,  15S).~ 
Note  on  the  extent  of  its  cultiviitiou  and  statistics  of  the  crop.  The  Belgian  product 
is  considered  superior  to  that  of  France  or  Germany,  and  in  many  parts  of  Europe  is 
mixed  with  coffee  or  used  instead  of  it.  From  280,000  to  350,000  tons  of  fresh  roots 
are  produced  yearly,  yielding  70,000  to  80,000  tons  of  dried  roots.  About  two-thirds 
of  this  is  exported,  France  taking  about  25,000  tons  and  Germany  about  10,000.  In 
1893  the  United  States  received  about  4,000  tons,  valued  at  nearly  $130,000.  Of  late 
the  fresh  roots  are  beginning  to  be  imi>orted  to  the  United  States  and  manufactured 
here. 

Gourds,  S.  MoTTET  {Eev.  Hort.,  66  {1894),  No.  18,  pp.  428-430,  pi.  1,  firjs.  3).— 
Descriptive  and  cultural  notes  on  gourds,  10  varieties  of  which  are  illustrated  in 
colors. 

A  talk  about  mushrooms,  W.  Falconer  {Travs.  Mass.  Hort.  Soc.  1894,  iH.  1,  pp. 
98-123). — A  popular  paper  on  edible  mushrooms  and  the  methods  of  growing  them 
in  greenhouses,  stables,  cellars,  quarries,  and  caves.  A  new  species,  Aijaricns  sub- 
rufescens,  is  believed  to  be  very  productive  and  desirable.  In  the  subsequent  discus- 
sion various  points  on  growing  and  cooking  mushrooms  were  brought  out  and  are 
given.     Numerous  receipts  for  cooking  mushrooms  are  ajipended. 

Planting  radish  seed,  G.  Alluard  (IU-v.  Hort.,  66  {1894),  No.  19,  pp.  455-457, 
flgg_  (5). — Notes  on  experiments  with  planting  radish  seed  deep  or  shallow,  with  fig- 
ures of  the  resulting  vegetables.  It  is  recommended  that  the  ground  be  well 
loosened  and  the  seed  planted  about  1  in.  deep. 

Influence  of  soil  on  the  quality  of  vegetables,  G.  Alluard  {BetK  Hort.,  66 
{1894),  No.  20,  pp.  472,  473). — Brief  ]>opular  notes  on  the  effect  produced  by  various 
soils  on  the  flavor  and  odor  of  various  economic  plants,  especially  those  used  as  rel- 
ishes or  condiments. 

Vegetable  tests,  E.  S.  Richman  {Utah  Sta.  Bpt.  189S,  pp.  190-197).— 'Notes  and 
tabulated  data  on  17  varieties  of  sweet  corn,  13  of  garden  peas,  16  of  bush  beans,  4 
of  Lima  beans,  2  of  field  beans,  52  of  cabbage,  8  of  radishes,  and  16  of  squashes, 
with  recouimeudatious  of  preferred  varieties. 

Vegetables  under  glass,  W.  D.  Philbkick  {Trans.  Mass.  Hort.  Soc.  1894,  pt.  l,pj>. 
186-195). — A  pt)pular  discussion  of  the  methods  of  hotbed  and  greenhouse  forcing 
of  vegetables,  w^ith  details  of  the  construction,  manuring,  and  heating. 

Growing  seeds  for  the  market,  .J.  J.  H.  Gregory  {Trans.  Mass.  Hort.  Soc,  1894, pt. 
l,pp.  174-185). — A  popular  pai)er  on  the  commercial  raising  of  vegetable  and  flower 
seeds  on  a  large  scale,  mentioning  the  manuring,  cultivating,  gathering,  drying,  and 
cleaning  the  seeds,  with  special  remarks  on  various  vegetables. 

The  construction  of  plant  houses,  W.  A.  Burnham  {Trans.  Mass.  Hort.  Soc. 
1894,  pt.  1,  pp.  79-97). — A  discussion  of  several  styles  of  greenhouses,  with  remarks 
on  plans,  location,  ventilation,  and  the  desirability  of  sash  bar,  wood  frame,  or  iron 
frame  buildings.  Technical  directions  are  given  for  the  construction  of  the  build- 
ing, the  plant  beds,  and  the  heating  system. 

The  species  of  Phoenix  cultivated  at  Nice,  Sauvaigo  {Eev.  Hort.,  66  {1894),  No. 
21, pp.  493-499,  figs.  3). — Botanical,  descriptive,  and  popular  notes  on  the  date  palms 
of  this  genus,  with  special  remarks  ou  Phoenix  melanocarpa^  which  has  been  success- 
fully fruited  at  Nice, 
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Peach  culture  in  Belgium,  H.  C.  Fyfe  (Gard.  Chron.,  16  {1S94),  ser.  3,  p.  691). 

Pruning.  E.  Hoyt  {Trans.  Mass.  Hort.  Soc.  1S94,  pt.  1,  vp.2S-39).—A  popular  paper 
ou  the  advantages  of  pruning  fruit  trees,  with  detailed  directions  for  its  practice 
on  various  orchard  fruits,  grapevines,  raspberries,  rosebushes,  and  shade  trees. 
Additional  points  were  brought  out  and  enlarged  upon  in  the  ensuing  discussion, 
particularly  in  regard  to  fertilizing  and  cultivating  orchards  and  combating  fungus 
and  insect  enemies,  and  methods  and  times  of  planting  and  grafting. 

Peach  pruning,  A.  Dixaville  {Ecv.  Hort.,  66  (1894),  No.  22,  jtp.  5£9,  530,  figs.  2).— 
Recommendations  for  pruning  the  fruit  twigs  of  peach  trees  in  the  autumn,  so  as  to 
induce  a  sufficient  growth  of  leaves  to  nourish  the  fruit. 

Pruning  supports,  A.  Chaugueraud  {Rev.  Hort.,  66  {1894),  No.  22,  pp.  518-521, 
Hgs.  8). — Illustrated  and  descriptive  notes  on  contrivances  of  ropes  and  girdles  for 
the  safety  of  those  engaged  in  pruning  the  tops  of  trees,  with  directions  for  their  use. 

Strawrberry,  sand  cherry,  and  orchard  notes,  C.  A.  Keffer  {South  Dakota  Sta. 
lipt.  lS92,pp.  1S).—K  reprint  of  Bulletin  26  of  the  station  (E.  S.  R.,  3,  p.  537). 

American  fruit  in  England,  C.  Meeker  (  U.  S.  Consular  Kpt.  1894,  Nov.,  pp.  399- 
402). — Remarks  on  the  sliipping  of  fruit  from  America  to  England,  its  usual  over- 
ripe condition  on  arrival,  and  the  prevailing  prices.  It  is  thought  that  American 
fruit  can  iind  a  good  market  in  England  if  gathered  before  complete  maturity  and 
properly  packed  and  sliipped  in  cold  storage. 

The  preservation  of  garden  fruits,  G.  Bellair  {llev.  Hort.,  66  (1894),  No.  20,  pp. 
482, 483). — A  few  popular  suggestions  on  the  keeping  of  fruit,  low  temperatures  being 
most  advised. 

Best  conditions  for  keeping  fresh  fruit  aiid  methods  of  packing  fruit  and 
vegetables  for  the  English  markets,  V.  Malcorps  {Bev.  Agron.  Louvain,  3  {1894),  No. 
2,  pp.  05-91). 

Potash  and  bone  in  the  orchard,  J.  H.  Demise  {Cult,  and  Country  Gent.,  1894, 
Nov.  29,  p.  859). — A  farmer's  experience  in  the  use  of  these  fertilizers. 

The  use  of  gypsum  as  a  fertilizer  for  the  vine,  G.  Batlanchon  (Jour.  Agr.  Prat., 
58  (1894),  No.  49,  pp.  825-829). 

The  hardy  Catalpa  in  the  "West,  C.  A.  Keffer  {Garden  and  Forest,  7  {1894),  p. 
512). 

Shrubs  in  cold  greenhouses  and  in  orangeries,  G.  Beli.air  {Rev.  Hort.,  66  {1894), 
No.  18,  pp.  421-423). — Cultural  notes  and  directions,  for  both  summer  and  winter, 
together  with  an  annotated  table  of  a  number  of  species. 

Cinerarias  and  calceolarias,  K.  Finlayson  {Trans.  Mass.  Hort,  Soc.  1894,  pt.  1, 
pp.  123-132). — Notes  on  the  propagation,  soil,  and  stimulants  to  be  given  cinerarias 
and  calceolarias,  with  various  details  of  their  cultivation  and  protection  against 
fungus  and  insect  enemies.  Both  kinds  of  plants  require  cool,  shady  localities  and 
richly  manured  loam.     Some  experiments  with  pruning  and  selecting  plants  are  cited. 

Chrysanthemums,  propagation  and  culture,  G.  Grosdemange  {Rev.  Hort.,  66 
{1894),  No.  19,  pp.  448-450). — (General  and  popular  notes,  giving  directions  for  groAV- 
ing  from  seeds,  shoots,  cuttijigs,  and  grafts. 

Chrysanthemum  culture,  G.  Grosdemange  {Rev.  Hort.,  66  {1894),  No.  22,  pp.  530- 
634). — Notes  and  directions  for  the  culture  of  chrysanthemums  in  beds  and  in  pots 
and  for  inducing  largo  blossoms,  together  with  lists  of  varieties  to  be  employed  in 
each  case. 

Chceuomeles  japonica  serotina,  E.  Andre  {Rev.  Hort. ,66  {1894),  No.  18,  pp.  423- 
425,  figs.  2). — Illustrative  descriptive  notes  ou  the  flowers  and  fruit  of  this  quince, 
which  is  considered  ornamental,  as  well  as  useful  for  its  fruit. 

Double  petunias,  S.  Mottet  {Rev.  Hort.,  66  (1894),  No.  IS,  pp.  433,  434,  figs.  S).— 
Descriptive  notes  an  several  varieties. 
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FORESTRY. 

The  manurial  requirements  of  young  pine  trees,  one  and  two  years  old,  W. 
ScnMiTZ-DuMONT  (Tharand.  Forst.  Jahrb.,  44,  II;  ahs.  in  Chem.  CenlbL,  1S94,  II,  Xo. 
21,  p.  S7o). 

Germinating  nuts  and  acorns,  J.  G.  Jack  {Garden  and  Forest,  S  (lS9f>),  pp.  6,  7). — 
Many  nuts  aud  acorns  quickly  lose  their  vitality  when  dried,  and  should  either  be 
planted  soon  t^fter  maturing,  or  j)reserved  in  moist  bnt  not  wet  sand,  soil,  or  moss, 
and  kept  in  a  cool  place. 

The  bamboo  garden,  A.  B.  Freeman-Mitfohd  {Garden,  46  {1894),  pp.  500-502). 

Geographical  distribution  of  deciduous  trees,  GnKV'E,Vi{Forsiw.  Centbh,  16  {1894), 
No.  12,  pp.  569-599). 

Text-book  of  the  diseases  of  trees,  R.  IIai:tig  {lievised  ed.  London:  McMillan 
4-  Co.,  1894). 

Report  on  forestry,  C.  A.  Keffer  {South  Dakota  Sta.  Mpt.  1892,  pp.  26).— Rq- 
priuted  from  liulletiu  29  of  the  station  (E.  S.  R.,  4,  p.  44). 

SEEDS— WEEDS. 

Report  of  the  Seed-Control  Station  in  Christiania,  1892-93,  B. 

Lauh^^  {Tid'ihr.  norsle  Landhr.,  1  [1804),  pp.  i'.5.9-^i.9).— The  statiou, 
which  was  established  in  1880^  made  iu  all  290  examinations  of  dififer- 
ent  kinds  of  seeds  during  1892-'93.  The  report  contains  a  detailed 
statement  of  the  results  of  the  examinations  made  during  the  year,  and 
also  a  summary  of  the  results  for  all  samples  examined  during  the 
years  1887-'93.  Below  are  given  the  average  results  obtained  for  some 
of  the  more  imi^ortant  seeds  examined : 

Uesults  of  examination  of  seeds,  1887-93. 


Kind  of  seed. 


Num- 

Ger- 

ber of 

minat- 

sam- 
ples. 

ing  pe- 
riod. 

150 

Bays. 
13 

7 

22 

10 

18 

18 

9 

]2 

14 

•io 

14 

172 

17 

74 

10 

11 

18 

44 

l.'{ 

4 

13 

Ti 

15 

179 

14 

2G 

11 

' 

13 

Per- 
cent- 
age 
g'-r- 
mina- 
tion. 


Pure 

Im- 

For- 

Weed 

seed. 

ties. 

soeds. 

seeds. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

95.22 

1.32 

2.40 

1.08 

90.17 

6.01 

3.80 

.02 

96.  00 

1.79 

2.08 

.13 

97.56 

2.21 

.09 

.14 

98.40 

1.42 

.18 

.01 

95.92 

.70 

3.27 

.11 

97.13 

.73 

2.11 

.04 

98.80 

.85 

.3'i 

.03 

99.17 

.60 

.19 

.03 

97.  35 

.87 

1.76 

.20 

90. 16 

1.88 

1.19 

.77 

91.66 

2.15 

5.69 

.49 

94.  18 

3.97 

1.43 

.41 

97.89 

1.77 

.32 

.03 

90.73 

9.21 

.06 

Weight 
per 
1,000 
seeds. 


Timothy,  all  varieties 

Orchard  grass 

Sheep's  iescue  {Festura  elatior)  

Kye,  all  A'arieties 

Spring  wheat 

Plume  oats  {Aveyia  orientalis  nigra) 

Oats,  all  varieties 

Barley  {Hordeum  vulgare),  all  varieties 
Chevalier  bailey  {Hordeiim  diUiclnnn)  . 

Fan  barley  (Hordeiim  erectum) 

White  eloVer 

Alsike  clover,  all  varieties 

Rod  clover,  all  varieties 

Vetch  ( Vicia  saliva) 

Gray  pea  (Pisum  arvense) 


86.0 
61.4 
71.6 
8'.).  6 
90.  9 
89.3 
89.8 
95.0 
85.7 
89.0 
81.0 
72.0 
83.6 
93.9 
85.3 


Grains. 

0.439 

.905 

1.710 

26.  800 

31.  700 

34.  700 

37.  000 

39.  900 

44.  300 

55.  300 

.017 

.675 

1.750 

53.  200 

106.  000 


— P.  W.  WOLL. 

On  the  determination  of  the  germinating  power  of  seeds,  A.  F. 

HoLLEMAN  {Landhouw.  Tijdschr..,  ISHL  i^o.  :j;  nbs.  in  Jonr.  Assoc.  Anc. 
Mdv.  Inst.  Gemhloux,  5  (1894),  Wo.  4,  pp.  170,  171). — The  author  thinks, 
in  estimating  the  germinating  power  of  seeds,  at  lea.st  5  per  cent  should 
be  allowed  for  variation.    In  order  to  make  this  allowance  the  number 
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of  seeds  required  in  the  sample  should  be  increased  from  300  to  400. 
Where  the  germinative  ability  is  less  than  75  per  cent  at  least  GOO 
seeds  should  be  tested.  As  the  germinative  power  approaches  75  per 
cent  the  number  of  seeds  tested  should  be  from  800  to  1,000.  Where 
there  is  no  indication  as  to  the  relative  value  of  seeds,  a  sample  of  at 
least  400  seeds  should  be  tested,  and  after  the  preliminary  test  is  made 
an  increased  number,  as  indicated  above. 

The  Russian  thistle,  J.  Wilson,  L.  H.  Pammel,  G.  E.  Patrick, 
and  J.  L.  BuDD  (Iowa  Sta.  BuL  26,  pp.  33,  pis.  9). — The  last  general 
assembly  of  the  State  of  Iowa  passed  a  liussian-thistle  law,  providing 
that  a  bulletin  should  be  prepared  by  the  State  Agricultural  College 
on  the  Russian  thistle  and  means  for  effecting  its  extermination. 
Upon  the  passage  of  this  act  steps  were  taken  to  follow  its  require- 
ments. Seed  was  procured  and  grown  on  the  college  grounds,  in  rod- 
square  plats,  alone,  with  timothy  and  with  red  clover,  on  various  soils. 
On  plat  1  the  seed  was  planted  3  in.  apart  in  rows.  But  few  plants 
grew,  and  these  made  the  largest  plants  grown  on  any  of  the  plats. 
On  plat  No.  2  the  seed  was  planted  the  same  as  on  the  previous  one. 
Red  clover  was  raked  in  over  this  plat,  but  the  season  was  so  dry  that 
it  did  not  grow.  The  thistle  came  up  thinly  and  grew  vigorously. 
Plat  No.  3  was  drier  land  than  the  others.  It  was  planted  as  the 
other  two  and  timothy  seed  raked  in.  The  thistles  made  a  thin  stand 
and  grew  well,  but  the  timothy  seed,  owing  to  the  drought,  did  not 
make  any  growth.  The  fourth  plat  was  sown  thickly  with  seed,  which 
came  up  thickly,  and  nuide  a  growth  of  from  12  to  20  in.  high. 

When  the  thisHe  first  comes  up  it  is  soft  and  velvety  to  the  touch. 
Sheep  and  cattle  eat  it  in  its  young  stage,  but  horses  and  hogs  refuse 
to  touch  it.  The  plants  are  of  very  rapid  growth,  and  become  prickly 
so  soon  that  it  gives  a  very  short  grazing  period,  not  longer  than  6 
weeks  or  at  most  2  months. 

With  regard  to  the  remedies,  it  is  easily  killed.  When  cut  off  at  the 
surface  of  the  ground  before  seeding  it  dies.  When  the  plants  are  not 
more  than  6  in.  in  height,  careful  plowing  with  a  drag  chain  and  har- 
rowing to  fill  up  crevices  between  the  furrows  will  kill  every  plant 
that  can  not  get  its  leaves  to  the  surface.  Waste  places  and  the  edges 
of  fields  must  be  looked  after  carefully,  as  these  seem  to  be  favored 
localities  for  its  growth.  Attention  must  be  given  to  the  weeds  before 
they  assume  the  tumbleweed  shape,  as  they  then  can  scatter  their 
seeds  very  widely. 

The  botany  of  the  Russian  thistle  (pp.  8-25). — Various  authors  are 
quoted  as  to  the  origin  and  distribution  in  the  United  States  of  the 
Eussian  thistle  {Salsola  l-ali  tragus).  Other  plants  are  frequently  mis- 
taken for  the  Russian  thistle,  and  on  this  account  the  author  has  given 
illustrations  and  descriptions  of  the  spiny  nightshade  {Solanum  rostra- 
turn),  horse  nettle  (;S^.  carolinense),  prickly  lettuce  {Lactuca  scariola), 
and  lance-leaved  thistle  {Cnicus  laneeolatus),  and  descriptions  of  Ama- 
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rantus  albus  and  Cycloloma  atriplicifoUa.  The  anatomy  of  root,  stem, 
leaf,  and  seed  is  given  in  considerable  detail. 

The  author  made  some  experiments  on  the  vitality  of  the  seed.  The 
seed  was  subjected  to  vaiious  temperatures  for  different  lengths  of 
time,  and  it  was  found  that  it  could  stand  considerable  dry  heat,  a 
temperature  of  between  71  and  78°  0.  destroying  its  vitality. 

It  has  been  recommended  that  infested  stubble  and  fields  be  burned 
over  to  destroy  the  weed,  and  some  preliminary  experiments  were  made 
along  this  line  in  the  laboratory.  The  dried  calyx  and  attached  parts 
burned  slowly,  but  a  small  amount  of  fire  caused  them  to  crack  and 
throw  the  embryo  out.  Out  of  6S  cases,  all  seed  so  treated  failed  to 
germinate. 

A  short  bibliography  is  given  of  papers  on  the  Russian  thistle. 

Report  of  the  chemist  (pp.  2G-29). — Analyses  were  made  of  plants  in 
3  stages  of  growth,  the  dry  matter  of  which  is  summarized  in  the  fol- 
lowing table: 

Composition  of  dry  matier  of  Russian  thistle  cut  at  3  different  dates. 


Crude  ash 

Ktlierextiiict  (crude  fat) 

Xitrogen-lree  extract  (soluble  carbohjdrates) 

Crude  fiber 

Crude  protein  (total  nitrogen  x  0.25) 

True  albuminoids  (albuminoid  N  x  6.25) 


Cut 
June  12. 


Per  cent. 
22.01 
2.20 
3<l.  39 
17.94 
18.46 
[14.35] 


100.  00 


Cut 
June  26. 


Per  cent. 
18.79 
1.84 
38.46 
23.19 
17.72 
[12.  90] 


Cut 
July  12. 


Per  cent. 
14.  30 

1.14 
44. 03 
30.82 

9.11 
[6.  85] 


100.  00 


100.  00 


The  Russian  thistle  compares  in  some  respects  very  favorably  with 
red  clover,  alsike  clover,  pea  fodder,  and  prickly  comfrey;  but  it  must 
be  remembered  that  chemical  analysis  alone  is  not  to  be  relied  upon  in 
judging  of  the  real  value  of  a  fodder. 

The  Russian  thistle  in  its  native  home  (pp.  30-33). — The  author  reports 
having  observed  the  Russian  thistle  in  various  provinces  of  southern 
and  southeastern  Russia,  and  says  that  it  is  not  there  regarded  as  a 
particularly  noxious  weed.  The  farmers  there  sow  their  cereals  quite 
early  and  thickly,  and  the  thick  shading  of  the  plants  prevents  pro- 
gress of  weed  development  until  harvest.  Immediately  after  harvest 
the  stubble  is  turned  under  and  the  weeds  destroyed  in  this  manner. 

The  only  spots  where  the  plant  has  made  considerable  headway  are 
in  the  "cattle  wallows,"  much  like  the  "bufialo  wallows"  of  the  North- 
west. In  these  spots  the  largest  and  best  i)lants  were  found.  As  com- 
pared with  some  other  weeds,  as  quack  grass  {Triticum  repiens),  true 
thistles,  mulleins,  etc.,  this  is  not  considered  a  very  troublesome  weed. 

The  author  is  inclined  to  believe  that  with  care  the  Russian  thistle 
can  be  eradicated,  or  at  least  held  in  subjection,  easier  than  the  Canada 
thistle  or  the  oxeye  daisy. 
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The  Russian  thistle,  C.  S.  Grand  all  {Colorado  8ta.  Bui.  28,  pp.  12, 
figs.  8). — A  poi)ul:ir  and  scientific  bulletin  describing  the  Eussian 
thistle  {Salsola  l-ali  tragus).  This  weed  has  been  reported  in  17  coun- 
ties in  Colorado,  and  attention  is  called  to  it  in  order  that  its  spread 
may  be  hindered  as  much  as  possible.  In  addition  to  the  Kussian 
thistle  2  other  common  tumbleweeds  are  figured  that  they  may  not  be 
confused  Avitb  it,  viz,  the  common  tumbleweed  {Amaranthus  alhns)  and 
the  winged  pigweed  (CyelolomaplatyphyUum). 

The  Russian  thistle,  H.  Snydek  {Minnesota  Sta.  Bill.  34,  pp. 
34-36). — The  author  has  made  a  study  of  the  Russian  thistle  to  deter- 
mine its  food  value  and  draft  ui^on  the  soil.  When  young  the  thistle 
is  claimed  to  have  a  high  food  value,  especially  for  sheep,  which,  some 
claim,  are  attracted  to  it  merely  on  account  of  the  salt  which  it  con- 
tains. The  chemical  analysis  shows  a  large  percentage  of  ash  mate- 
rial, amounting  to  nearly  one  fifth  of  the  dry  weight  of  the  plant. 
This  is  a  serious  objection  to  its  use  as  a  fodder,  on  account  of  the  alka- 
line nature  of  the  mineral  matter  present.  One  favorable  i^oint,  as 
shown  by  the  analysis,  is  the  large  amount  of  nitrogenous  matter 
present,  being  as  much  as  there  is  in  clover  or  rape.  Of  the  nitrogen 
present  from  Qb  to  80  per  cent  is  available  in  the  form  of  protein. 
Before  the  development  of  the  thorns  there  is  not  much  fiber  present, 
at  this  time  the  jilant  is  more  valuable  as  a  food  than  when  mature. 
When  the  plant  is  ripe  the  fiber  and  mineral  matter  make  up  half  of 
its  composition,  and  although  rich  in  nitrogenous  matter  the  former 
elements  greatly  reduce  its  feeding  value.  The  following  table  shows 
analyses  of  plants  of  different  ages: 

Compoiiition  of  the  liusslan  thistle. 


Small  and 
tender. 

No 
thorns. 

Tliorus 
out. 

Ripe. 

Water        

Per  cent. 
8'.'.  65 
17.35 

Per  cent. 
78.  5!) 
21.41 

Per  cent. 

Per  cent 

lUO.  00 

100.00 

COMPOSITION  OF  THE  DIIY  MATTEli. 


Ash 

20.32 
3.91 

17.78 
16.27 
41.72 

21.21 
3.18 
14.71 
22.45 
38.45 

18.25 
2.97 
13.45 
21.02 
43.71 

13.75 

3.77 

12.34 

Fiber 

37.70 

32.44 

100.  00 

100. 00 

100. 00 

100.00 

The  ash  analysis  shows  that  the  weed  has  strong  fjraging  powers, 
there  being  large  amounts  of  i)otash  and  lime  taken  up  by  the  plant. 
The  draft  which  the  plant  makes  upon  the  sodium  in  the  soil  is  a  bene- 
fit to  alkali  lands.     The  amount  of  sodium  present  varies  greatly  with 
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conditions,  sliowing  that  tlie  plant  is  able  to  adapt  itself  to  the  alka- 
line conditions  of  the  soil.     The  ash  analysis  is  as  follows: 

Composition  of  the  asJi. 


Total  insohilile . 

Potash 

Soda 

Lime 

^agnosia 

Iron  oxitl 

Pbosi)Iiates 

Snipliates 

Carbonates 

Chlorids 


Small 
and  ten- 
der. 


Per  cent. 

1.93 
20.  82 

!).  l(i 
26. 137 

9.  6IJ 
.SG 

3.49 

1  52 
19.28 


Thorns 
well  out. 


Per  cent. 
2.43 

31.21 
4. 25 

24.55 
7.6(i 
1.01 
4.00 
1.26 

20.25 


Kipe. 


Percent. 

3.95 
27. 30 
12. 4« 
22.  39 

5.50 
.85 

3.11 

4.39 
17.34 

1.56 


98.97 


From  the  time  the  thorns  are  out  until  the  plant  matures  it  takes  up 
a  large  amount  of  sodium  from  the  soil  and  only  small  amounts  of  other 
materials,  hence  it  makes  its  heaviest  draft  upon  the  soil  while  in  an  ' 
immature  state,  after  which  it  takes  but  little  essential  plant  food.  To 
prevent  this  heavy  draft  upon  the  soil  the  plants  should  be  destroyed 
while  young.  An  ordinary  thistle  2  lbs.  in  weight,  covering  a  square 
yard,  will  take  more  potash  and  lime  from  the  soil  than  2  good  crops  of 
wheat  from  the  same  area. 

Nut  grass  (Cyperus  rotundus)  ( U.  8.  Dept.  Af/r.,  Bivision  of  Bot- 
any Circular  2,  pp.  i,  Jig.  1). — A  description  of  this  weed,  a  comparison 
of  the  growth  of  nut  grass,  or  coco,  and  chufa,  and  methods  of  destroy- 
ing coco  are  given.  The  methods  of  exterminating  this  weed  recom- 
mended are  to  plow  or  hoe  the  infested  field  at  frequent  intervals  dur- 
ing the  summer  so  as  to  j)revent  the  development  of  any  plants  or  to 
plant  a  vigorous  shade  crop,  using  crimson  clover,  winter  vetch,  or  rye 
to  occupy  the  land  during  the  winter  and  growing  a  hoed  crop  during 
the  summer. 

Dodder,  C.  V.  Piper  (  Washington  8ta.  But.  S,  pp.  143-144,  figs.  2). — 
Popular  illustrated  notes  are  given  on  dodder  {CuscAita  arvensis),  with 
a  rept)rt  on  suggested  methods  for  eradication.  A  solution  of  sulphate 
of  iron  had  been  recommended  to  be  sprinkled  over  the  alfalfa  plants 
infested  by  the  dodder,  but  with  no  success,  although  it  was  lised  as 
strong  as  1  lb.  to  a  gallon  of  water.  A  solution  of  calcium  sulphite 
in  water  is  said  to  be  used  in  Europe  to  kill  the  dodder  with  perfect 
success. 
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Leaf  curl  and  plum  pockets,  G.  P.  Atkinson  [Weic  Yorlc  Cornell 
Sta.  Bui.  73,  pp.  319-355,  2>?*'-  20). — The  author  has  made  a  study  of  the 
distortions  of  the  leaves  of  the  genus  Primus  caused  by  fungi  belong- 
ing to  the  family  Exoascem.    The  species  of  this  family  have  been 
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grouped  by  Sadebeck  into  3  genera,  viz,  Magnusiella,  TapJirina,  and 
Uxoascus.  In  the  present  paper  the  author  reports  on  the  prunicolous 
species,  which,  so  far  as  known,  all  belong  to  the  genus  Exoascus.  The 
species  of  this  genus  have  a  perennial  mycelium,  and  a  new  infection 
each  year  is  secured  by  the  mycelium  wintering  in  the  tissues  of  the 
host  and  by  spores. 

Definite  and  conclusive  experiments  have  not  yet  been  made  concern- 
ing the  treatment  and  the  control  of  the  disease  caused  by  the  various 
species  of  Exoasccw.  On  account  of  the  i)erennial  mycelium,  a  tree  once 
infected  is  liable  to  show  the  disease  more  or  less  every  year.  No  buds 
should  be  taken  from  infected  trees  for  budding  nursery  stock  or  in  the 
orchard.  Since  nearly  all  the  affected  leaves  of  peach  trees  fall  away 
before  the  time  of  the  selection  of  buds,  the  trees  should  be  carefully 
selected  in  the  months  of  May  and  June  in  order  to  avoid  those  which 
have  the  disease.  Where  only  a  few  branches  of  a  tree  are  affected, 
pruning  a  considerable  distance  below  the  affected  portion  might  be 
tried,  especially  in  the  case  of  those  plum  trees  having  the  bud 
deformation. 

The  author  gives  a  list  of  the  species  of  Exoascus  described  as  occur- 
ring on  species  of  Pninns  in  the  United  States  with  tlieir  hosts: 

"Exoascus  deformans,  deforming  the  leaves  and  rarely  the  shoots  of  I'runusjiersica; 
E.priini.  deforming  the  fruit,  causing  'bladders'  or  plum  'pockets'  of  F.  domestica; 
E.  insititiw,  causing  'witches  brooms'  and  deforming  the  leaves  of  P.  jiennsylcanica; 
E.  ccrasi,' csiusmg  'witches  brooms'  and  deforming  the  same  on  P.  avium;  E.  coufusus, 
deforming  the  fruit  and  floral  envelopes  of  P.  virginiana;  E.  farlowii,  deforming 
the  fruit  and  floral  envelopes  of  P.  seroUna;  E.  communis,  deforming  the  fruits  of 
P.  maritima,  P.  pumUa,  P.  americana,  and  P.  nigra;  E.  longipes,  deforming  the  fruit  of 
P.  americana;  E.  mirahilis,  deforming  the  leaf  buds  and  twigs,  forming  'pockets,'  of 
P.  angustifolia,  P.  Iwrtulana,  and  P.  americana;  E.  mirahilis  tortilis,  distorting  the 
fruit  of  P.  angustifolia;  E.  rhizipes,  deforming  the  fruit  and  leaf  buds  of  P.  trijlora; 
E.  decipiens,  deforming  the  leaves  and  shoots  of  P.  americana;  E.  decipiens  superficialis, 
deforming  the  surface  of  the  fruit  of  P.  americana;  E.  varius,  deforming  the  leaves 
and  shoots  of  P.  serotina  and  P.  dcmissa  {?);  E.  cecidomopMlns,  affecting  cecidomid 
galls  on  the  fruit  of  P.  virginiana." 

Of  this  list  the  following  are  given  as  new  species:  Exoascus  varius^ 
E.  mirahilis,  E.  mirahilis  tortilis,  E.  lorH/i])es,  E.  decipiens,  E.  decipiens 
superficialis,  E.  rliizipes,  E.  confiisus,  and  E.  cecidomophilus. 

Journal  of  Mycology  (  U.  8.  Bept.  Agr.,  Division  of  Vegetable  Fatliol- 
ogy,  Journal  of  Mycology,  vol.  VII,  No.  4,  pp.  333-478,  pis.  7). — Briefly 
summarized,  the  contents  of  this  number  consist  of  the  following: 

Treatment  of  pear-leaf  blight  in  the  orchard,  M.  B.  Waite  (pp.  333-338). — 
Exi)eriments  were  conducted  in  an  orchard  containing  about  16,000 
trees,  mostly  Bartletts,  near  Scotland,  Virginia,  for  the  prevention  of 
pear-leaf  blight  {Entomosporium  maculatum).  In  1892  5  sprayings  of 
Bordeaux  mixture  were  given  about  100  trees,  resulting  in  entirely 
preventing  the  disease.  The  dates  of  application  were  April  28,  May 
15  and  30,  and  June  14  and  29.  Owing  to  the  satisfactory  results 
obtained  in  1892,  in  1893  the  owners  decided  to  spray  the  entire  orchard. 
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In  doing  this  plats  were  given  varying  numbers  of  sj^rayings,  ranging 
from  1  to  4,  to  test  the  number  and  time  of  applications  necessary. 
The  earliest  treatments  gave  tbe  poorest  results.  Two  s}3rayings,  on 
May  1  and  15,  or  May  1  and  June  1,  gave  results  that  indicate  2  spray- 
ings are  sufficient  treatment.  Additional  applications  gave  only  slight 
imi)rovement  over  those  receiving  but  L*  sprayings.  It  is  recommended 
that  the  first  spraying  should  be  delayed  until  late  in  the  sirring,  so  as 
to  have  the  leaves  well  covered  at  the  time  of  the  first  attack  of  the 
fungus,  and  the  second  application  should  be  given  just  before  the  prin- 
cipal attack  and  late  enough  to  last  throughout  the  season.  The  method 
of  treatment  of  the  orchard  as  a  wliole  is  given  in  detail.  The  cost  of 
spraying  the  orchard  4  times  was  $522  for  the  16,000  trees,  or  about 
$2.50  per  acre.  As  it  is  shown  that  2  apidications  are  sufficient,  the 
cost  may  be  reduced  one-half. 

Experiments  with  fungicides  to  prevent  leaf  hlujlit  of  nursery  stocTc, 
J).  G.  Faircliild  (pp.  338-353).— A  report  is  given  of  the  details  of  experi- 
ments carried  on  at  Geneva,  New  York,  in  cooperation  with  S.  A.  Beach, 
of  the  New  York  State  Exiieriment  Station,  who  has  already  rei)orted  in 
part  upon  this  work.^  The  experiments  here  reported  on  were  conducted 
with  pear  seedlings.  In  all,  25  mixtures  of  fungicides  were  used,  the 
formulas  and  reactions  of  which  are  given.  Of  these  mixtures  the  only 
ones  that  did  not  injure  the  foliage  and  retarded  to  some  degree  the 
progress  of  the  disease  were  copper  acetate,  cojiper  borate,  copper  car- 
bonate, copper  ferrocyanid,  copper  hydrate,  copper  phosphate,  co])per 
silicate,  and  eau  celeste  with  soap.  The  author  is  of  the  opinion  that 
had  Bordeaux  mixture  been  tried  it  would  have  proved  superior  to  any 
of  those  used.  Notes  are  also  given  on  the  treatment  of  horse-chest- 
nut leaf  blight  {PhyJlosticta  spluvropsoidea).  The  x)i"tdiminary  experi- 
ment warranted  the  recommendation  of  Bordeaux  mixture  as  a 
preventive  of  this  disease. 

Prune  rust,  JV.  B.  Pierce  (pp.  354-363). — Notes  are  given  on  the  dis- 
tribution and  action  of  prune  rust  {Puccinia  pruni)  on  the  stocks.  It 
is  reported  as  affecting  the  prune,  plum,  peach,  nectarine,  apricot, 
cherry,  and  almond.  Experiments  were  conducted  in  one  orchard  with 
modified  eau  celeste,  while  in  another  modified  eau  celeste  and  ammo- 
niacal  copper  carbonate  were  used.  A  striking  contrast  was  noted  at 
the  end  of  the  season  in  com])aring  the  si)rayed  with  the  check  trees, 
proving  the  eflicacy  of  the  treatment.  All  things  considered,  ammo- 
niacal  copper  carbonate  is  preferred  to  the  eau  celeste.  The  number 
of  applications  necessary  can  not  be  definitely  stated,  but  2,  if  thor- 
ougldy  applied,  will  usually  suffice.  The  cost  will  be  about  3  cts.  per 
tree  for  each  application. 

Preliminary  notice  of  a  fungns  parasite  on  Aleyrodes  citri,  H.  J.  Webber 
(pp.  363,  364). — The  author  reports  finding  a  fungus  attacking  Aleyrodes 
citri  and  it  has  been  i)rovisonally  determined  as  Aschersonia  tahitensis. 
~  'N.  Y.  State  Sta.  Bui.  72;  E.  S.  E.,6,  p.  302. 
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A  species  of  Aschersonia,  probably  the  same  as  the,  above,  is  reported 
as  parasitic  on  Lecanium  sp.  on  the  sweet  bay  tree.  Whether  this 
fungus  can  be  spread  rapidly  enough  to  materially  check  the  ravages 
of  the  insects  remains  for  further  inquiry. 

An  improved  method  ofmaJcing  Bordeaux  mixture,  W.  T.  Sivingle  (pp. 
365--371). — Stock  solutions,  2  lbs.  of  copper  sulphate  and  milk  of  lime 
to  the  gallon  are  recommended.  These  may  be  sufficiently  diluted  and 
mixed.  When  mixed  the  solution  should  not  be  allowed  to  stand  long 
before  using,  as  it  deteriorates  rapidly.  When  properly  prepared  Bor- 
deaux mixture  should  be  a  clear  sky  blue  in  color.  Such  a  mixture  is 
alkaline,  and  a  thin  pellicle  of  calcium  carbonate  will  form  over  the 
surface  upon  exposure  to  the  air.  Adding  soap  aids  in  causing  the 
mixture  to  spread.  For  this  purpose  some  of  the  cheaper  soaps 
answer  very  well.  The  soap  should  be  added  in  solution  and  in  suffi- 
cient quantity  to  foam  when  thoroughly  stirred. 

A  neic  method  of  treating  grain  hythe  Jensen  procesfi  for  the  prevention 
of  smut,  B.  T.  Galloicay  (pp.  372,  373). — The  author  describes  a  method 
devised  by  Mr.  E.  Bartholomew  for  the  hot- water  treatment  for  oat 
smut.  It  consists  essentially  in  an  open  barrel  arranged  to  draw  off 
the  water  near  the  bottom.  Within  the  barrel  a  perforated  cylinder  is 
so  placed  as  not  to  reach  the  bottom  of  tlie  barrel  by  3  or  4  in.,  and 
extending  above  the  toj)  about  the  same  distance.  A  section  of  stove- 
pipe will  answer.  Within  the  barrel  and  around  the  cylinder  the  oats 
are  placed,  and  water  heated  to  ISC^  F.  is  poured  into  the  cylinder  until 
all  the  oats  are  covered.  After  standing  for  10  minutes  the  water  is 
drawn  off  below,  heated  again,  and  poured  back.  This  is  repeated  3 
or  4  times.  From  such  treated  seed  one-tenth  of  1  per  cent  smutted 
oats  were  obtained,  as  compared  with  20  per  cent  from  untreated  seed. 

Field  notes  for  1892,  E.  F.  Smith  (pp.  373-377). — Brief  notes  are  given 
on  a  new  melon  disease  due  to  an  Alter naria  or  Maerosporium,  on 
perithecia  of  grape  downy  mildew  found  before  frost,  occurrence  of 
apple  scab,  pear  blight,  gooseberry-leaf  blight,  black  si)ot  of  peach, 
spot  of  peach  probably  due  to  Gercospora,  peach  mildew,  peach  curl, 
wilting  of  peaches  on  the  tree,  stem  and  root  galls,  and  root  rot  of  the 
peach  due  possibly  to  Armillaria  mellea. 

Review  of  recent  literature  (pp.  378-398). — An  injury  of  rose  leaves 
due  to  asphalt  vapor,  H.  Alten  and  W.  Januicke;  Handbook  of 
Australian  fungi,  M.  C.  Cooke;  A  botanical  excursion  in  the  Tropics, 
G.  Haberlandt;  A  mosaic  disease  of  tobacco,  A.  Mayer;  On  the  dimor- 
phism of  the  root  tubercles  of  the  pea,  H.  Moeller;  Report  on 
recent  experiments  in  checking  the  potato  disease  in  the  United  King- 
dom and  abroad;  Root  symbiosis  of  Mycorrhizce,  G.  F.  L.  Sarauw; 
Comparative  morphology  of  fungi,  F.  von  Tavel;  and  The  diseases  of 
conifers,  H.  M.  Ward. 

Errata  (p.  399). — A  list  is  given  of  corrections  and  additions  to  bo 
made  to  the  index  of  current  literature. 
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Index  to  literature  (pp.  400-430). — Tlie  index  to  mycological  literature 
is  contiuued,  the  numbers  running  from  1002  to  1292.  The  articles 
listed  appeared  during  the  years  1890,  1891,  and  1892. 

An  index  to  volume  7  completes  the  number. 
.  Bordeaux  mixture  as  a  fungicide,  D.  G.  Fairchild  {TJ.  H.  Bept. 
Agr.y  Division  of  Ver/etahJe  ratholoyy  Bui.  6,  pp.  55). — The  author  has 
soughttogive  the  present  status  of  our  knowledge  concerning  Bordeaux 
mixture.  According  to  the  history  given  of  the  fungicide  it  originated 
in  the  neighborhood  of  Mcdoc,  France,  where  it  was  first  used  as  a 
thick  paste,  si)rinkled  over  the  grapevines  to  prevent  pillaging.  It  is 
not  known  how  long  this  practice  had  been  followed,  but  Millardet,  pro- 
fessor of  botany  in  the  Bordeaux  faculty  of  sciences,  began  experiments 
in  1883  with  it  as  a  means  for  the  prevention  of  mildew,  since  which 
time  its  value  as  one  of  the  best  fungicides  has  become  well  established. 
While  the  discovery  is  due  to  the  French,  it  is  to  Americans  that 
its  extended  use  must  be  attributed,  as  in  no  other  country  is  it  as 
extensively  used  or  for  as  many  diseases  as  here. 

Various  formulas  and  directions  for  the  preparation  of  Bordeaux 
mixture  are  given.  The  tendency  seems  to  be  toward  the  use  of  more 
dilute  solutions  than  formerly. 

The  chemistry,  fungicidal  action,  and  toxicology  of  Bordeaux  mix- 
ture are  reviewed  at  considerable  length. 

The  combiiuition  of  Bordeaux  mixture  with  insecticides  is  mentioned. 
Where  arsenites  are  used  an  insoluble  arsenite  will  be  formed,  and  this 
will  adhere  to  the  fruit  as  long  as  the  Bordeaux  mixture  does.  On  this 
account  the  author  thinks  this  phase  should  be  investigated  further 
before  unrestricted  recommendations  of  such  combinations  be  advised. 

The  efficiency  of  Bordeaux  mixture  as  a  fungicide  is  pointed  out.  It 
embraces  the  requisites  of  fungicidal  power  without  injury  to  foliage  to 
a  greater  degree  than  any  other  combination.  It  must  not,  however, 
be  considered  a  panacea  for  all  plant  ills  without  a  greater  number  of 
experiments.  The  author  reviews  the  various  diseases  that  have  been 
treated  with  Bordeaux  mixture.  It  may  be  considered  as  the  best 
fungicide,  in  some  cases  amounting  to  a  specific,  for  the  following  dis- 
eases: Downy  mildew  of  the  grape  {Plasmopara  vitieola),  black  rot  of 
the  gviy])e  {Guif/iKi rdia  hidn-ellii),lei\i'  blight  of  pears  and  quinces  {Ento- 
mosporitim  maculatum),  pear  si!,a:h  {Fiisicladi urn  ^^yrmwrn),  leaf  blight 
of  plums  and  cherries  {Gylindrosporium  padi),  plum-leaf  rust  {Puccinia 
jyruni),  bitter  rot  of  apples  {GUeosporiumfructifienum)^  apple  scab  {Fusi- 
dudinm  de)ulriti<u(m),stvi\\\heiiy-\eafh]\ght{SpJucrellafra(/aria'),])otiito 
rot  {Phijtoplithora  infestans),  potato-leaf  blight  or  macrosporium  disease 
[Macrosporimn  solani),  bean  anthracnose  {Colletotric/mm  lindemuthia- 
vmn),  black  rot  of  the  toinato  {Macrosporium  solani),  downy  mildew  of 
the  beet  {Peronospora  schachtii),  mignonette-leaf  blight  {Gercospora 
resedce),  and  leaf  spot  of  chrysanthemums  {Septoria  sp.). 

In  the  case  of  the  following  diseases  the  evidence  is  lacking  to  demon- 
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strate  the  efladency  of  Bordeaux  mixture  a.s  a  preventive,  or  at  least 
as  tlie  best  fuugicide  to  be  einiDloyed.  In  some  cases  it  lias  failed 
entirely: 

Powdery  mildew  or  oidiumof  tlie  gvnl^e  (Uneinula  ?<em^or),  antbrac- 
nose  of  tbe  grape  [Glceosjiorimn  ampelophagum),  peacb -leaf  curl  {Taph- 
rina  deformans)^  peach  rot  {Monilia  fructif/ciia),  gooseberry  powdery 
mildew  {Sphrrotheca  morsuvcv),  currant-leaf  spot  {Siploria  ribis),  rasx)- 
berry  anthracnose  {Glwosponum  venetum),  potato  scab {OUspora ,^cabies), 
downy  mildew  of  the  tomato  {PhytopUthora  infestans),  cranberry  gall 
fungus  {ISynchytrium  vaccinii),  cianberry  scald,  loose  smut  of  wheat 
( UstiJago  tritiei),  stinking  smuts  of  wheat  [TiUetiafectens  and  T.  tritica), 
corn  smut  {Lhtilagomaydis),  and  rusts  of  cereals  [Puccinia  ruhujo-vera, 
P.  coronata,  and  P.  graminis). 

Treatment  for  oat  smut,  A.  A.  Mills  ( Utah  ^ta.  Rpt.  1893,  pp. 
225-228). — Two  years'  experiments  were  conducted  Avith  the  Jensen  or 
hotw^ater  and  potassium  sulphid  treatment  for  oat  smut.  The  direc- 
tions for  the  Jensen  treatment'  are  quoted. 

The  potassium  sulphid  treatment  consisted  in  soaking  the  seed  for 
24  hours  in  a  solution  of  1  lb.  of  iiotassium  sulphid  to  24 ^al.  of  water, 
or  for  12  hours  in  a  solution  of  1  lb.  of  potassium  sulphid  to  12  gal.  of 
water.  Tabulated  results  are  given  showing  that  for  the  average  of 
the  two  years  the  yield  of  grain  and  straw  from  the  plats  given  the  hot- 
water  treatment  was  in  advance  of  the  others,  and  that  plats  given  the 
potassium  sulphid  treatment  were  farin  advance  of  the  ones  not  treated. 
In  none  of  the  treated  plats  was  there  any  smut,  while  the  check  plats 
contained  considerable.  Further  trials  are  to  be  continued  before  defi- 
nite conclusions  are  drawn,  but  the  author  thinks  that  the  potassium 
sulphid  very  materially  increases  the  yield  both  of  grain  and  straw. 

Insecticides  and  fungicides,  P.  H.  Rolfs  {Florida  Sta.  Bui.  23,  pp, 
36). — Popular  informati(^n  is  given  on  the  preparation  and  application 
of  fungicides  and  insecticides.  Formulas  are  given  for  Bordeaux  mix- 
ture, eau  celeste,  ammoniacal  copper  carbonate,  xiotassium  sulphid,  and 
directions  for  hot-water  treatment  of  oats  for  oat  smut.  Among  the 
insecticides  formulas  are  given  for  Paris  green,  London  purple,  kero- 
sene emulsion,  resin  washes,  sulphur  spray,  pyrethrum,  tobacco  decoc- 
tion, naphthalin,  bisulphid  of  carbou  and  lime,  salt  and  sulphur  mix- 
ture. Directions  are  also  given  for  combining  fungicides  and  insecti- 
cides. Insecticides  that  have  been  tested  at  the  station  and  found  to  be 
of  no  value  for  the  purpose  for  wiiich  they  are  recommended  are  salt, 
decoction  of  Jamestown  weed,  decoction  of  China-tree  leaves,  and 
China-tree  berries.  A  list  of  the  chemicals,  together  with  their  retail 
X)rices,  is  given.  The  bulletin  concludes  with  a  table  giving  directions 
for  the  use  of  fungicides  and  insecticides. 

Morphology  and  anatomy  of  leaves  and  shoots  deformed  by  Exoasceae 
(cont.).  W.  G.  Smith  (Forstl.  naturw.  Ztschr.,  3  (1894),  JSfo.  12,  pp.  473-48^). 

lU.  S.  Dept.  of  Agr.,  Farmers'  Bulletin  5;  E.  S.  K.,  3,  p.  631. 
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Recent  observations  on  biunissure  caused  by  the  puncture  of  insects,  J. 
Pastke  (rro;/.  A<jr.  el  Fit.,  11  {1SU4),  No.  47,  pp.  ^'47-5.',l). 

Cladosporium  herbarum  and  other  fungi  common  to  cereals,  E.  .Taxczkwski 
{Bui.  Acad.  Sci.  Cracovie,  1SD4,  June,  pp.  45;  ahs.  in  Hot.  Zig.,  52  {1S94),  II,  No.  .23,  pp. 
359-361). 

Contributions  to  an  economic  know^ledge  of  Australian  rusts,  N.  A.  Cohb 
(Dept.  Afir.  N.  S.  IV.,  Misc.  Pub.  IS,  pp.  14.Ji!/-s.  4). — X(jtes  :iii(I  Hu;;s;esti(ins  for  improv- 
ing strains  of  wheat  by  careful  selection  in  regard  to  stock,  foliage,  and  seed,  with 
remarks  on  harvesting. 

On  predisposition  of  grain  to  rust,  E.  Henning  (Kgl.  Londf.  Akad.  Handl. 
Tidslcr.,  33  {1S94),  pp.  205-217). 

Mangel  and  beet  rust  (Uromyces  betas)  {Sugar,  7  {1804),  No.  3,  p.  17). 

The  Oidium  on  grapes,  J.  A.  Despeis.sis  {Agh  Gaz.  N.  S.  W.,  5  {1S94),  No.  10, pp. 
701,702). 

A  supposed  new  disease  of  the  vine,  G.  Couanon  {Bui.  Min.  Agr.  France,  13 
(1S94),  No.  6.  pp.  50S-571). 

Common  fungus  diseases  and  methods  of  prevention,  C.  V.  Piper  (  Washington 
Sta.  Bui.  S,  pp.  131  141). — A  ])opn]ar  l>nl]('tiii  07i  ilie  picpai-ation  and  application  of 
fungicides  for  the  following  diseases:  Loose  smut  of  oats  {Usiilago  arenw),  stinking 
smut  of  wheat  {Tilletia  fastens),  potato  rot  {Phgtophihora  infestans),  potato  scab 
(Olispora  scabies),  apple  scab  {Fusicladium  dendriticuni),  twig  blight  of  pear  and  apple 
{Ikicillus  anu/lororus),  pear  blight  {Fusicladium  2>!l^'iiiii'»),  pear-leaf  blight  {Eniomo- 
s2)oriuiH  maciilatnm),  jieachleaf  curl  {Taphrina  deformans),  peach  mildew  {Sphcerotlieca 
sp.  ?),  V»lack  knot  {riowrightia  morbosa),  and  strawberry-leaf  blight  {Sphwrella 
fragavia). 

Notes  on  fungi,  T.  A.  Williams  {South  Dakota  Sta.  I!pt.lS92,irp.24).—  UQ\)xmie(\. 
from  liulietiu  29  of  the  station  (E.  S.  R.,  4,  p.  50). 

Injurious  fungi  and  insects  {Jour.  [^British]  Bd.  Agr.,  1  { 1S94),  No.  2, pp.  199-217). — 
Illustrated  descriptive  notes  are  given  on  rust  of  wheat,  Bordeaux  mixture  and 
potato  rot  {Maerosporium  solani),  celery  liy  {Tephritis  onopordinis),  celery-stem  fly 
{Piophila  apii),  and  codling  moth  {Capocapsa  pomonetJa). 

Investigation  upon  cane  pests  {Ept.  ICxptt.  Fields,  Dodds  Reformatory,  Barbados, 
1S9S,  pp.  44-50). — Keport  on  fungus  and  in.sect  enemies  of  sugar  cane. 

Diseases  and  insect  enemies  of  sugar  beets  {Ahs.  in  Sucrerie  indigene,  44  {1S94), 
No.  20,  pp.  747-750). — In  response  to  inc^uirics  it  is  learned  that  I'homa  betw  among 
fungi  and  the  larv;e  of  Agrostis  segetum  are  the  worst  enemies  of  the  sugar  beet, 
followed  by  fleterodcra  schaclii,  Tglenchus  sp.,  and  Lcptospha'ria  circinam. 

Cane  disease  in  South  Queensland  {Sugar,  7  {1804),  No.  2,  p.  25). — An  account 
of  gummiug  of  cane  due  to  Bacillus  rascularuni,  probably  identical  with  B.  sacchari, 
causing  a  similar  disease  in  Java. 

Experiments  on  potato  blight  made  in  1894,  M.  Montanaui  {Sta:.  Sper.  Agr. 
Hal,  27  {1894),  No.  3,  pp.  251-261). 

Quicklime  for  a  loot  disease  (Rhizoctonia  medicaginis)  of  alfalfa,  L.  Mangin 
{Jour.  Agr.  Brat.,  58  {1894),  No.  52,  pp.  921,  922). 

Copper  sulphate  and  potatoes  {Gard.  Chron.,  16  {1894),  ser.  3,  p.  697). — Spraying 
the  potatoes  with  solution  of  copper  sulphate  gave  an  increased  yield  of  3  to  5  tons 
per  acre. 

Spraying  for  black  knot  of  cherries  and  plums,  E.  G.  Lodeman  {Garden  and 
Forest,  7  {1804),  pp.  508-509). 

The  ferrocyanid  test  for  Bordeaux  mixture,  L.  R.  Jones  {Garden  and  Forest,  7 
{1894),  p.  497). — The  author  thinks  mixtures  made  by  this  method  should  be  more 
thoroughly  tested  hefoie  being  recommended  for  general  use  in  the  of  chard. 
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The  carpet  beetle,  or  Buffalo  moth,  L.  O.  Howard  {TJ.  S.  Dept. 
Agr.,  Division  of  Entomology  Circular  5,  2d  ser.,  pp.  4,  Jig.  1). — Notes, 
chiefly  compiled,  on  tlie  liistory,  distributiou,  liabits,  and  treatment  of 
Anthrenns  scrophulariw.  Since  the  introduction  of  tliis  small  black 
beetle  from  Europe  in  1874  it  has  spread  over  most  of  the  Northern 
States.  The  adults  issue  throughout  the  fall,  winter,  and  spring-,  and 
after  laying  their  eg^s  migrate  to  various  scrophidariaceous  and  com- 
posite  plants.  There  are  usually  2  annual  generations,  and  the  larvae 
work  under  carpets  and  woolen  goods,  making  irregular  holes  or  long 
slits. 

Where  the  presence  of  the  pest  is  noticed,  thorough  and  long  con- 
tinued measures  must  be  taken  to  eradicate  it.  Carpets  must  be  taken 
up,  beaten,  and  sprayed  with  benzin,  out  of  doors,  and  the  floors 
thoroughly  swept,  dusted,  and  washed  down  with  hot  water,  after  which 
kerosene  or  benzin  is  to  be  poured  into  the  cracks  and  sprayed  under 
the  baseboards.  Before  relaying  carpets  tarred  roofing  paper  should 
be  laid  on  tlie  floor,  at  least  around  the  edges.  Local  attacks  may  be 
checked  by  laying  a  damp  cloth  smoothly  over  the  part  of  the  carpet 
attacked  and  ironing  it  with  a  hot  iron,  when  the  steam  will  kill  the 
larvfc  immediately  beneath.  The  discarding  of  carpets,  to  be  replaced 
by  polished  floors  and  rugs,  is  advocated. 

The  chestnut  and  its  weevil,  G.  McCarthy  {¥orth  Carolina  Sta, 
Bui.  105,  pp.  267-272). — To  learn  the  present  condition  of  the  chestnut 
industry  a  circular  was  sent  to  about  100  persons  in  the  State  and  to 
horticulturists  and  entomologists  in  other  States,  soliciting  information 
in  regard  to  the  chestnut  weevil,  its  prevalence,  ravages,  and  treatment. 
Abstracts  of  15  replies  are  cited  and  descriptive  and  life  history  notes 
and  remedies  for  the  weevil  are  given. 

The  chestnut  weevil  {Balaninus  prohoscoideus)  is  about  the  size  of  the 
pea  weevil,  yellowish,  with  rusty  spots  and  lines  on  the  wing  covers, 
and  possessing  a  snout  in  the  female  twice  the  length  of  the  body  and 
somewhat  shorter  in  the  male.  The  white  cylindrical  grub  is  about  ^ 
in.  long  when  full  grown.  The  beetles  appear  on  the  chestnut  trees  dur- 
ing the  blossoming  season  or  a  little  later,  and  from  1  to  1  eggs  are  laid 
in  each  burr.  There  is  but  1  brood  a  year.  The  grub  reaches  maturity 
soon  after  the  ripening  of  the  nuts  and  usually  escapes  shortly  after  the 
burr  falls  to  the  ground.  It  enters  the  ground,  where  it  changes  to  the 
j)upa  state,  emerging  as  the  adult  in  the  following  spring. 

As  remedies  hand  picking  is  advised  and  further  assorting  the  nuts 
by  throwing  them  into  water,  w'hen  the  infested  ones  will  float  and  may 
be  skimmed  off.  Storing  the  nuts  in  tight  boxes  immediately  after 
gathering  and  in  2  weeks  treating  them  with  carbon  bisulphid  is  pro- 
posed, and  also  spraying  the  trees  soon  after  blooming  with  London 
purple  or  Paris  green,  1  lb.  to  200  gal.  of  water,  and  jarring  the  treea 
during  the  blooming  period. 
12982— No.  6 6 
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Two  injurious  insects,  C.  V.  Piper  {Washington  iSta.  Bxil.  7,  pp. 
121-127). — Descriptive  and  lite  liistory  notes  on  tlie  pea  weevil  iBruehus 
pisi)  and  cottony  maple  scale  {Pidvinaria  innumcrahilis),  with  remedies 
and  treatment.  It  is  recommended  that  infested  peas  be  inclosed  in 
air-tiglit  boxes  and  treated  for  24  hours  to  the  fumes  of  carbon  bisulphid 
or  immersed  for  1^  minutes  in  water  at  a  temperature  of  145'^  F.,  or 
else  kept  for  two  years  in  tight  bags  or  boxes,  during  which  time  the 
beetles  will  emerge  and  die. 

Against  the  cottony  maple  scale  spraying  with  kerosene  emulsion  in 
May  and  June  is  advised.  It  may  be  necessary  to  make  two  sprayings 
a  fortnight  apart. 

Some  general  remarks  to  farmers  in  regard  to  insects  are  added,  and 
directions  given  for  sending  insects  to  the  station. 

Insect  Life  ( U.  S.  Vept.  Agr.,  Division  of  Entomology^  Insect  Life, 
vol.  VII,  No.  1,  pp.  1-54,  figs.  17). — The  cranberry  girdler,  S.  H.  Scudder 
(pp.  1-5). — Notes  on  the  life  history  of  Gramhus  topiarius,  of  which 
technical  descriptions  and  figures  are  given.  The  moth  lays  its  eggs 
in  the  early  part  of  July  on  the  cranberry  plants,  and  the  larvse,  which 
hatch  in  about  7  days,  quickly  form  filmy  silk  galleries  along  the  pros- 
trate stems  or  runners,  in  which  they  eat,  girdling  the  stems  and 
destroying  the  vital  parts  of  the  i)lauts.  They  form  coarse  cocoons  of 
mingled  sand  and -silk  at  the  surface  of  the  ground  in  November,  but 
do  not  change  to  chrysalids  until  the  following  spring.  As  it  is  found 
that  the  caterpillars  within  their  cocoons  can  withstand  submergence 
during  the  entire  winter,  it  is  advised  that  the  crop  be  picked  early  in 
October  and  the  bog  then  flooded  for  a  fortnight. 

Two  parasites  of  important  scale  insects,  L.  0.  Hoicard  (pp.  5-8). — Illus- 
trated and  technical  descriptions  of  Prospalta  murtfeldtii  and  Ablerus 
cUsiocampce,  new  genera  and  species  of  Hymenoptera  attacking  Aspidi- 
otus  uv(C  and  Chionaspis  furfur  us. 

The  buffalo  tree  hopper,  G.  L.  Marlatt  (pp.  8-14). — Illustrated  and 
descriiitive  notes  on  the  life  histories  of  the  true  buffalo  tree  hopper 
{Geresa  hubalus)  and  an  allied  species,  G.  taurina.  The  first  species  is 
variously  injurious  in  orchards  in  the  West,  depositing  its  eggs  under 
the  bark  by  making  longitudinal  series  of  short,  nearly  parallel  slits, 
in  two  lines,  in  the  twigs.  The  injury  causes  the  limbs  to  become  very 
scabby  and  rough,  easily  broken  by  the  wind,  and  liable  to  attack  by 
wood-boring  insects.  In  addition  to  orchard  trees,  the  willow,  cotton- 
wood,  maple,  and  various  garden  vegetables  and  weeds  are  fed  upon 
by  the  larvte.  The  only  remedial  measures  recommended  are  prevent- 
ive ones  by  limiting  foreign  vegetation  about  and  in  orchards  and 
nurseries  and  vigorously  pruning  the  punctured  limbs. 

Supplementary  notes  on  the  straivherry  tceevil,  its  habits  and  remedies, 
F.  H.  Ghittenden  (pp.  14-23). — Notes  on  the  distribution,  prevalence, 
habits,  and  life  history  of  Anthonomiis  signatus  and  details  of  experi- 
ments for  its  destruction,  with  remedies  against  it.    The  weevil  appears 
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about  the  middle  of  April,  and  before  the  blooming  of  the  strawberries 
is  found  to  feed  upon  the  redbud,  or  Judas  tree  {Cercis  canadensis). 
An  egg-  is  laid  in  each  blossom  before  opening  and  the  stem  of  the  bud 
is  then  nearly  severed. 

Spraying  the  strawberry  plants  a  day  or  tAvo  before  blooming  and 
about  two  other  applications  at  intervals  of  a  few  days  after  blossom- 
ing, either  arsenicals  or  kerosene  emulsion  being  used,  is  advised,  as 
also  planting  trap  trees  of  redbud  in  the  vicinity  of  strawberry  fields, 
whence  the  beetles  may  be  jarred  and  caught  on  sheets  saturated  with 
kerosene.  Brushwood  and  weeds  in  the  vicinity  of  strawberry  fields 
should  be  burned  in  the  early  spring  to  destroy  any  weevils  that  they 
may  harbor. 

Occurrence  of  the  hen  flea  {Sarcopsylla  galUnacea)  in  Florida ^  A.  8. 
Faclmrd  (pp.  23,  24). — Illustrated  note  on  the  discovery  in  Florida  of 
this  species,  which  is  thus  shown  to  be  cosmopolitan. 

Notes  on  cotton  insects  found  in  Mississippi,  W.  H.  Ashmead  (pp.  25-29). — 
The  first  part  of  a  paper  giving  an  annotated  list  of  cotton  insects 
observed  by  the  writer.  The  Orthoptera,  Thysanoptera,  and  IsTeurop- 
tera  are  noted,  and  some  of  the  Platyptera.  Thrips  trifasciatus  and 
Psocus  gossypii  are  described  as  new  species. 

On  a Lecanium  infesting  hlaclcherry,  considered  identical  -with  L.  fltchii, 
T.  D.  A.  Govherell  (pp.  29-31). — Critical  and  descriptive  notes  on  this 
species. 

Insects  injuring-  drugs  at  the  University  of  Kansas,  V.  L.  Kellogg  (pp. 
31,32). — Notes  on  11  insects  attacking  various  drugs  in  the  rooms  and 
laboratories  of  the  department  of  pharmac^y.  Sitrodrepa  panicea  was 
the  most  abundant  and  widespread.  Tight  jars  and  canisters  are 
recommended,  and  exposing  infested  drugs  to  the  vapor  of  carbon 
bisulijhid. 

The  senses  of  insects,  G.  V.  Riley  (pp.  33-41). — An  illustrated  popular 
article  describing  the  sight,  touch,  taste,  smell,  and  hearing  of  various 
insects  and  comparing  them  with  the  analogous  senses  in  man,  with 
notes  on  special  sense  organs,  the  antennae,  and  the  power  possessed 
by  many  female  insects  to  attract  the  males  from  great  distances. 

A  new  species  of  Pezotettix,  L.Bruner{\)]).  41,42). — Technical  descrij)- 
tion  and  note  on  P.  chenopodii. 

A  maritime  species  of  Coccidce,  T.  D.  A.  GocJcerell  (pp.  42-44). — Note 
on  Ripersia  maritima,  which  was  found  on  the  roots  of  Spartina  between 
tide  marks  on  Long  Island,  and  is  technically  described  as  new. 

An  abnormal  tiger  swallowtail,  L.  0.  Howard  (pp.  44-47). — Illustrated 
description  of  a  peculiar  male  specimen  of  Papilio  turnus  glaucus, 
which  embraces  many  female  characteristics  in  its  coloration. 

Among  general  notes  and  notes  from  correspondence  the  following 
may  be  mentioned:  A  new  apple- tree  enemy,  the  black  Australian 
ladybird  in  California,  the  grapevine-root  worm,  an  invasion  of  the 
"feathered  Gothic"  moth  in  northern  France,  taxonomic  value  of  the 
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scales  of  Lepuloptera,  deatli  web  of  young  trout,  Pollinia  costcc  in  Cal- 
ifornia, the  leaf-footed  bug  attacking  i)lunis,  is  Icerya  an  Australian 
genus!  the  cotton  wood-leaf  beetle  in  New  York,  resin  wash  against 
the  grape  aspidiotus,  a  scale  insect  on  laurel  oak,  root  webworm  in 
Pennsylvania,  and  the  horn  lly  attacking  horses. 

Descriptions  of  some  new  North  American  Homopterous 
insects,  E.  P.  van  Duzee  {Buffalo  Soc.  Wat.  i^ci.  BuL,  vol.  V,  No.  4, 
pp.  2O0-31O.) — Descriptions  and  habitat  of  the  following  17  new  spe- 
cies: Idiocerus  nervatus,  Platymetoplus  loricatus,  F.  fuscifrons,  Allygus 
co.stomaculatus,  Deltocephalus  fuscinervosiis,  B.  concentricus,  Athysanus 
[fammaroides,  Eutettix  southwicM,  E.  slossoni,  iScaphoideus  lufeolus,  kS. 
lohatus,  T/iamnotettix perpunctata,  T.  aureola,  Tinohrefpnus  vittatus,  Xes- 
tocephahis puUcarius,  X.  fulvocapitatiiSj  and  X.  tessellatus.  Tinobregmus 
and  Xestocephalus  are  described  as  new  genera. 

Effect  of  carbon  bisulphid  on  the  yield  of  crops,  A.  Girard 
[Soc.  Nat.  Agr.  [France];  ahs.  in  Jour.  [British]  Bd.  Agr.,  1  {1894),  No. 
l,pp.  73-75). — In  view  of  the  increasing  use  of  bisulphid  of  carbon  for 
the  destruction  of  subterranean  insects,  as  root  lice,  root  maggots, 
white  grubs,  ants  in  their  nests,  etc.,  a  knowledge  of  the  effects  of 
this  substance  on  soils  and  vegetation  becomes  important.  That  it  will 
destroy  plant  life  when  used  excessively  is  abundantly  proven  with  the 
phylloxera  of  the  grape  in  Europe.  In  the  first  experiment  with  this 
substance  vines  were  frequently  killed  by  overdosing,  and  the  traite- 
ment  d^extinction,  as  employed  in  Switzerland  and  some  other  European 
countries  outside  of  France,  consists  in  using  it  in  such  quantities  that 
the  infested  vines  and  lice  are  destroyed  at  the  same  time.  L.  O, 
Howard  states  that  in  an  experience  of  his  in  destroying  an  ant  nest 
the  grass  immediately  surrounding  was  killed.  With  these  facts  in 
mind  it  is  interesting  to  note  that  this  substance  seems  to  have  a 
strikingly  beneficial  effect  on  the  soil  in  greatly  increasing  its  fertility. 
This  seems  to  be  conclusively  shown  in  an  elaborate  series  of  experi- 
ments conducted  by  the  author  and  extending  over  a  number  of  years. 
Attention  was  first  called  to  this  action  by  the  results  following  an 
attempt  to  destroy  amematode  {Heterodcra  schachtii)  upon  the  roots  of 
the  sugar  beet.  To  kill  the  parasite,  protected  as  it  was  in  the  sub- 
stance of  the  beet,  it  was  necessary  to  use  the  bisulphid  at  the  rate  of 
9 J  oz.  to  the  square  yard,  or  2,904  lbs.  to  the  acre,  which  resulted  also 
in  the  complete  sacrifice  of  the  beet  crop.  Wheat  grown  on  the  same 
field  the  year  following,  however,  exhibited  a  remarkable  superiority 
throughout  the  tract  treated  with  the  insecticide,  and  this  led  in  the 
following  years  to  a  series  of  trials  at  the  same  rate  per  square  yard, 
with  the  following  results : 

"  Comparing  the  sulplinreted  plats  with  the  check  phits,  it  appears  that  on  the 
former  areas  there  was  an  increased  yield  of  wheat,  ranging  from  15  to  46  per  cent  in 
tlie  grain  and  from  21  to  80  per  cent  in  the  straw.  Potatoes  on  the  sulplinreted 
plats  gave  an  increased  yield  of  from  5  to  38  per  cent,  and  the  production  of  heet 
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root  was  from  18  to  29  per  cent  greater  than  tbe  yield  obtained  on  tlie  cbeck  plats. 
Clover  gave  an  increased  yield  on  tbe  treated  areas,  ranging  from  67  to  119  per  cent; 
and  in  tbe  case  of  oats  tbe  treatment  produced,  in  1891,  an  increase  of  9  per  cent  iu 
the  grain  and  30  per  cent  in  tbe  straw;  while  at  Joinville,  in  1892,  the  oats  on  the 
snlplmreted  plats  arc  stated  to  have  shown  an  increase  of  100  per  cent  in  grain  and 
GO  per  cent  in  straw." 

The  results  the  second  year  after  the  original  treatment,  Avithoiit 
fnrther  additions  of  the  bisulphid  or  use  of  fertilizers,  were  as  marked 
as  in  the  first  year's  crops.  The  explanation  of  this  increased  vigor  of 
plant  growth  is  not  altogether  satisfactory.  It  is  supposed  that  the 
bisulphid  acts  as  a  stimulant  to  vegetation  and  also  poisons  subterra- 
nean insects  or  other  organisms,  cryptogamic,  perhaps,  which  other- 
wise would  injuriously  affect  the  roots  of  plants.  It  may  also  exert 
some  chemical  action  on  the  soil  elements,  resulting  in  their  easier 
assimilation  by  plants. 

This  latter  opinion  is  held  by  0.  Oberlin,  an  Alsatian  viticulturist,^ 
who  independently  conducted  a  series  of  experiments  and  reports 
results  similar  to  those  obtained  by  (jrirard  in  the  increased  productioii 
of  vegetables,  cereals,  and  forage  crops  on  land  which  had  been  sub- 
jected to  the  traitemefit  (V extinction  referred  to  above.  M.  Whitney,  of 
this  Department,  suggests  that  there  may  also  result  an  alteration  in 
the  physical  character  of  the  soil  which  will  explain  the  results 
obtained. 

These  results,  with  accompanying  explanations,  are  in  contrast  with, 
but  not  necessarily  contradictory  to,  the  commonly  held  idea  that  the 
use  of  bisulphid  of  carbon  is  liable  to  stop  the  idtrification  or  conver- 
sion into  plant  food  of  the  vegetable  matters  in  the  soil  by  destroying 
the  microscopic  germs  which  bring  this  about.  That  there  is  a  check- 
ing of  nitrification  by  the  destruction  of  these  germs  or  bacteria  by 
the  use  of  the  bisulphid  has  been  fully  established  by  the  experiments 
of  Warington,  and  more  recently  by  J.  Perraud,^  but  there  can  now  be 
no  doubt  that  the  beneficial  effect  in  some  one  or  more  of  the  direc- 
tions mentioned  more  than  offsets  any  retardation  in  the  action  of 
ferments  on  nitrogenous  fertilizers.  A  treatment  as  strong  as  that 
given  by  Girard  is  impractical,  costing,  in  fact,  $90  per  acre  at  the  very 
low  price  (3.^  cts.  per  pound)  of  the  chemical  in  France,  and  at  our  rate 
(10  cts.  per  pound)  three  times  as  much.  But  this  experiment  indi- 
cates, at  least,  that  benefit  rather  than  injury  to  the  soil  in  its  produc-, 
tive  capacity  is  to  be  anticipated  where  the  substance  is  employed  in 
the  ordinary  application  in  vineyards,  or  at  about  one-tenth  the  rate 
given  above,  viz,  a  little  less  than  1  oz.  to  the  square  yard,  or  290  lbs. 
to  the  acre,  with  a  minimum  rate  of  175  lbs.  to  the  acre. 

The  use  of  the  bisulphid  in  this  country  in  garden  or  vineyard  opera- 
tions can  not  become  very  general  as  long  as  the  present  prices  are  maiu- 

■  Rev.  Internat.  Vit.  et  (Enol.,  1  (1891),  No.  1,  pp.  278-280. 

2Rev.  Vit.,  1894,  May  5  and  12,  and  Rev.  Internat.  Vit.  et  CEnol.,  1  (1894),  No.  8, 
pp.  307-315. 
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taiued,  and  it  is  to  be  hoped  that  the  iiiereasiug  demand  for  it  as  an 
insecticide  will  lead  to  competition  in  its  manufacture  and  a  reduction 
in  price  more  in  accord  witli  that  obtaining'  in  Europe. — c.  l.  maulatt. 
Experiments  -with  remedies  against  the  Nonne  (Liparis  mona- 
cha)  {Ztschr.  Forst-  und  Jagdic,  26  (1894),  Ifo.  3, pp.  135-139).— Areport 
of  the  royal  provincial  government  at  Oppeln,  Silesia,  to  the  Minister 
of  Agriculture.  Multitudes  of  the  cater])illars  were  destroyed  by 
fldcherie  and  also  by  liarasitic  Tachina  flies,  which  were  exceedingly 
abundant,  and  on  this  account  the  results  of  exijeriments  with  difterent 
insecticides  were  interfered  with  and  obscured.  Numerous  experiments 
were  carried  on  with  insect  lime,  with  unsatisfactory  results,  which  go 
to  prove  that  insect  lime,  though  oftentimes  advantageous,  is  not  a 
remedy  to  be  relied  upon  in  the  height  of  an  insect  irruption.  A  series 
of  experiments  undertaken  toward  inoculating  the  cateri>illars  with  a 
bacterial  disease,  contrary  to  expectations,  gave  negative  results. 

Bee  fertilization  of  fruit  blossoms,  E.  Germain  ( TJ.  S.  Consular  Bpt.  18D4,  Oct., 
p.  202).- — A  popular  note  on  an  experiment  made  in  Switzerland  in  regard  to  this 
well-known  fact.  Blossoms  of  various  fruit  trees  and  vegetables  covered  witli  gauze 
during  the  hlooming  season  &et  no  fruit. 

History  of  the  silk  trade  and  silk  industry  from  antiquity  to  the  end  of  the 
Middle  Ages.  T.  Yosiiida  (Enfirickclnng  des  SeidenhandeJs  und  der  Scidc)iindii>itrie 
voni  Alterthum  his  zum  Ausgang  des  Alittelalters.  Heidelberg:  J.  Horning,  1S94,  pp. 
VII-\-lll). — This  treatise  gives  a  complete  and  detailed  historical  sketch  of  the  origin 
and  pursuit  of  silk  growing,  which  is  more  scientifically  and  fully  treated  than  in 
previous  works  on  this  subject.  Of  special  interest  is  the  author's  sketch  of  the 
origin  and  development  of  silk  culture  in  China  and  Japan,  its  introduction  into 
Eurojie,  and  his  careful  description  of  the  ancient  trade  routes  between  Central 
Asia  and  the  Roman  Empire. 

The  chigoe  in  Asia,  W.  F.  H.  Blandford  {Eni.  Monihhj  Mag.,  2d  ser.,  5  (1894), 
No.  5Sf  pp.  22S-2S0). — Descriptive  and  geographical  notes  on  Sarcopsijlla  penetrans. 

Notes  on  the  migratory  locust  of  the  Argentine  Republic,  E.  C.  Reed  (Proc. 
Ent.  Soc.  London,  1S9S,  pp.  XXI-XXIF). — Brief  note  on  an  invasion  of  a  species 
believed  to  be  Jcridiiim  paraccnse  or  A.  caticellatam. 

A  flight  of  locusts,  E.  Arnold  (Ent.  JSTews,  5  {1894),  No.  8,  pp.  237-239,  from  Daily 
Telegram,  London). — A  popular  description  of  an  invasion  witnessed  by  the  author 
in  Palestine. 

Catalogue  of  the  Lepidoptera  of  Norw^ay,  W.  M.  Schoyen  (Christiania,  1894, 
pp.  54). 

The  codling  moth,  J.  B.  Smith  (Ent.  News,  5  {1894),  No.  9,  pp.  284-286).— Notes 
on  observations  of  this  species,  which  go  to  show  that  in  New  Jersey  there  is  but 
one  brood  a  year. 

The  codling  moth,  E.  S.  Richman  {Utah  Sta.  Rpt.  1893,  pp.  199,  200).—Vo\)\\\aT 
descriptive  and  life-history  notes  on  the  codling  moth,  with  detailed  directions  for 
spraying  with  Paris  green. 

The  Coccidae  found  on  ivy,  T.  D.  A.  Cockerell  {Ent.  News,  5  {1894),  No.  7,  pp. 
210-212). — Notes  on  Phenacoccus  hederw,  Lecanitim  maculatum,  L.hesperidum,  Aspidiotus 
hederw,  and  Asteroleeanium  hederw  occurring  on  Hedera  helix. 

Number  of  annual  broods  in  Harpiphorus  maculatus,  F.  M.  Webster  {Ent. 
News,  5  {1894),  No.  9,  pp.  275,276). — Notes  on  studies  of  the  strawberry  sawiiy  in 
Indiana.  In  the  northern  jiart  of  the  State  it  is  single  brooded,  while  in  the  middle 
and  southern  portions  there  are  two  broods  in  a  year. 
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A  report  on  the  ravages  of  Heliophobus  populaiis,  P.  Mauciiat.  (BiiL  Min.  Agr. 
France,  13  {1S94),  No.  6,  pp.  565-567). 

The  Hessian  fly  in  New  Zealand,  T.  W.  Kirk  (New  Zealand  Bept.  Agr.  Bpt.  1894, 
p.  81). 

Insects  injuring  mushrooms,  V.  Mayet  {Prog.  Agr.  et  Fit.,  11  (1894),  No.  44,  pp. 
468-475,  pi.  1). 

On  an  insect  which  attacks  dried  mushrooms  and  fungi,  and  the  means  of 
destroying  it,  E.  Moniez  (Rer.  Biol,  nord  France,  6  (1S94),  No.  9,  pp.  325-328). — 
Notes  ou  the  habits  of  Tinea  granella,  the  larv;ii  of  which  are  froij^nently  destructive. 
Heat  for  several  hours  is  recommended. 

The  potato  moth  in  New  Zealand,  T.  W.  Kirk  (Ncio  Zealand  Dept.  Agr.  llpt. 
1S94,  p.  SS). 

An  insect  pest  of  sugar  cane,  W.  Fawcett  (Bui.  Bot.  Bept.  Jamaica,  1  (1894), 
No.  8  and  9,  pp.  126-131). — Notes  ou  the  life  history,  parasites,  and  treatment  of  the 
moth  borer  (Chilo  saccJtarnlis). 

Some  insect  enemies  of  the  pine,  L.  Dufour  and  K.  Hickel  (Rev.  gen.  Bot.,  6 
(1894),  No.  71,  pp.  433-445). — Description  and  notes  ou  Lasiocampa  pini,  Retinia  biiol- 
iana,  Fidonia  piniaria,  and  Lopliyru8  rufus,  with  suggested  meaus  for  their  destruc- 
tion. 

Pineapple  spruce  gall,  L.  Barron  (Amer.  Gard.,  15  (1894),  No.  28,  p.  5W).— Illus- 
trated notes  of  a  gall  on  spruce  twigs,  caused  by  Chermes  ahietis-laricis. 

Notes  on  some  species  of  Tyroglyphidae  w^hich  feed  upon  articles  of  food 
and  drugs,  R.  Moxiez  (Her.  JSiol.  nord  France,  6  (1894),  No.  12,  pp.  442-459). — Descrip- 
tive and  lii'e-liistory  notes  ou  15  sjiecies. 

Notes  on  the  larva  of  Ephestia  elutella,  G.  C.  Bign'ell  (Eni.  Monthly  Mag., 
2d  ser.,  5  (1894),  No.  56,  p.  185). — Brief  descriptive  note,  and  remarks  on  injury  to 
biscuits. 

Some  inmates  of  a  decayed  cherry  tree,  C.  J.  Watkins  (The  Entomologist,  27 
(1894),  No.  377, pp.  284-287). — Notes  ou  an  interesting  collectiou  of  insects  fonnd  on  a 
careful  examination  of  a  cherry  stump,  with  some  remarks  on  life  histories.  There 
were  fonnd  414  specimens,  belonging  to  49  species  and  6  orders. 

A  list  of  the  Hemiptera  of  Buffalo  and  vicinity,  E.  P.  van  Duzee  (Buffalo  Soc. 
Nat.  Sci.  Bui.,  vol.  V,  No.  4, pp.  1,  6,  7,  205).— Kn  annotated  local  catalogue,  comprising 
381  species,  representing  195  genera.     An  index  is  given  to  the  genera. 

Introduced  insects,  J.  B.  Smith  (Ent.  News,  5  (1894),  No.  10,  pp.  311,  312).— 
General  remarks  on  the  subject,  with  recommendations  that  imported  nursery  stock 
be  washed  with  stroug  kerosene  emulsion  before  planting  out. 

Insects  injurious  to  gardens,  fields,  orchards,  and  forests,  A.  Lundardoni  (GU 
insetti  vocivi  ai  nostri  arte,  campi,  frutteti  e  hoschi.  Naples:  1894,  vol.  II). — The  first 
volume  of  this  extensive  work  on  economic  entomology  contained  the  introduction, 
general  entomology,  and  the  Coleoptera.     This  volume  deals  with  the  Lepidoptera. 

Notes  on  some  injurious  insects,  J.  G.  Jack  (Trans.  Mass.  Hort.  Soc.  1894, pt.  1, 
pp.  183-151). — Notes  and  descriptive  remarks,  chiefly  compiled,  on  several  of  the 
most  injurious  insects,  such  as  tent  caterpillars,  cabbage  butterfly,  horn  fly,  locust 
borer,  apple  and  peach-tree  borers,  codling  moth,  curculio,  cankerworm,  sawflies, 
rose  beetle,  and  June  bug,  with  remarks  on  the  life  histories  and  approved  remedies 
against  them. 

Injurious  insects,  R.  H.  Price  ( Texas -Sto.  Bpt.  1893,  pp.  414,  4i,!J).— Brief  notes  on 
a  serious  attack  of  the  plum  curculio  in  plum  and  peach  orchards,  and  on  weevils 
injurious  to  stored  grain.  Where  the  stone  fruits  were  sprajed  with  3  oz.  of  London 
purple  to  25  gal.  of  Bordeaux  mixture,  90  per  cent  of  the  fruit  was  saved,  against  50 
per  cent  where  the  trees  were  untreated. 

Report  on  injurious  insects  and  plant  diseases  in  Norway,  1893,  W.  M. 
Schoyen  (Christiania  :  1S94,  pp.  27). 

Phylloxera  treatment  in  Spain,  C.  L.  Adams  (i7.  S.  Consular  Rpt.  1894,  Nov., 
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pp.  SDG-3DS). — A  review  nf  the  method  of  combating  phylloxera  by  destroying  all 
vines  attacked,  disinfecting  the  ground  with  carbon  bisnl])hi(l,  and  replanting  with 
American  stocks.  The  apparatus  and  process  of  injecting  the  tluid  into  the  ground 
are  described  in  detail.  The  Government  is  aiding  iu  the  work  of  exterminating  the 
insects. 

On  the  destruction  of  the  apple  louse  ( Wiener  ill.  Gart.  Ztg.,  1S94,  No.  12,  pp. 
452,453). — Directions  for  the  destruction  of  Schizouciira  lan'ujcra. 

Bisulphid  of  carbon  as  an  insecticide,  J.  B.  Smith  {Ent.  News,  5  {1S94),  No.  7, 
pp.  221,  222). — Notes  on  treating  the  melon  louse  on  musknielons,  by  placing  an  open 
cup  containing  a  drachm  of  the  chemical  at  each  hill,  and  covering  the  plant  with 
a  large  inverted  bowl  or  wooden  box,  and  leaving  for  one  hour.  In  nearly  every 
case  all  the  aphides  were  killed,  and  the  method  is  recommended. 

Experiments  -with  bisulphid  of  carbon  as  an  insecticide,  G.  Battaxciion  {La 
Vigne  Jmer.,  IS  (1S94),  No.  TO,  pip.  305-312). — Experiments  Avith  using  the  chemical 
against  the  Phylloxera  gave  very  unfavorable  results.  It  was  effective  only  iu 
exceedingly  permeable  soils,  and  theie  merely  temporarily. 

The  employment  of  various  inorganic  chemicals  for  the  destruction  of  inju- 
rious insects,  A.  Bf.ugk  {Ann.  Soc.  Ent.  Belg.,  37  {lSD3),pp.  362-305). — Enumeration 
of  numerous  chemicals  useful  as  insecticides. 

Predaceous  and  parasitic  enemies  of  the  Aphides,  II,  H.  C.  A.  Vine  {Infernat. 
Jour.  Micr.  and  Nat.  Sci.,  4  {1S94),  ser.  3,  pp.  337-351,  pis.  2). 

Bacteria  and  insect  pests,  A.  C.  Fouhes  (Gard.  Cliron.,  10  (1894),  ser.  3, p.  776). — 
An  account  of  the  discovery  of  a  bacterium  fatal  to  Liparis  monacha. 

Entomological  notes,  I.  H.  Okcctt  and  J.  M.  Ai.dhicii  (South  Dakota  Sta.  Itpt. 
1892,  pp.  20,  Jigs.  2). — A  reprint  of  Bulletin  30  of  the  station  (E.  S.  R.,  4,  p.  170). 
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Hay  from  Norwegian  grasses,  F.  H.  Werenskiold  and  E.  Sol- 
berg  {Tidslcr.  norslce  Landbr.,  1  (IS!) I),  pp.  190-198). — Analyses  are 
given  of  39  samples  of  tiniotliy  hay,  12  of  tall  meadow  fescue,  3  of  tall 
oat  grass,  6  of  orchard  grass,  and  5  of  meadow  foxtail.  The  samples 
were  grown  in  different  i)arts  of  oSTorway,  and  were  properly  identitied, 
pure  specimens.  The  average  composition  of  the  various  samples  was 
as  follows,  all  results  having  been  calculated  on  basis  of  a  uniform  water 
content  of  15  per  cent : 


Composition  of  hay  grown  in  Norway. 


Timothy  (Phleum  pralense) 

Tall    meadow    fescue    (Festuca 
elatior) 

Tall  oat  grass  (Avena  elatior).. 

Orchard  grass  (Dactylis  yhimer- 
ata) 

Meadow     foxtail     (Alopecurus 
pratensis) 


Xo.  of 

aiiiily- 

ses. 


Mois- 
ture. 


Per.  et. 
15 


Ash. 


Per  cent. 

2. 8-0.  80 

4.44 

3.  0-7.  60 

r>.  r,o 

4.  5-4.  80 

4.67 

4.  7-7.  90 
6.55 

3.  6-6.  50 
4.05 


Sand. 


Per  cent. 

0-0.  70 

0.18 

0. 1-0.  90 
0.63 

0.1-0.40 
0.23 

0. 1-0.  50 
0.30 

0. 1-0.  20 
0.15 


Crude 
proteiu. 


Per  cent. 

3.  3-10. 40 

6.35 

3.  6-7.  60 
5.64 

3.  3-4.  !)0 

4.18 

4.  2-7. 80 

5.43 

4.3-10.60 
7.06 


Crude 
fiber. 


Per  cent. 

18.  9-32.  90 

27.84 

19. 4-33. 10 
27.27 

28.  9-30. 10 
29.56 

28. 5-35. 50 
32.05 

28-33. 90 
31.81 


Nitrogen- 
free 
extract. 


Per  cent. 
38. 7-56.  20 
46.19 

43.6-55.20 
45.96 

45.  4-46.  90 
46.36 

37. 2-42. 40 
40.67 

37-43.  60 
41.33 
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The  digestibility  of  the  protein  compounds  was  determined  by  Stut- 
zer's  method,  with  the  following-  results:  Timothy  (4  samples),  65.8  to 
82  per  cent;  sheep's  fescue  (3),  70.4  to  80.5  per  cent;  tall  oat  grass  (1), 
85.5  per  cent;  orchard  grass  (2),  73.0  to  85.6  per  cent;  florin  or  creep- 
ing bent  grass  (2),  65.1  to  71.8  per  cent;  brome  grass  (I),  77.6  per  cent; 
meadow  foxtail  (1),  75.8  per  cent. — F.  w.  woll. 

Analyses  of  feeding  stuffs  ( Utah  Sta.  Rpt.  1893,  pp.  354, 255).— 
Analyses  with  reference  to  food  ingredients  of  corn  fodder,  corn  silage, 
native  hay,  mixed  tame  hay,  lucern  hay,  vetches,  wheat  straw,  red 
clover  hay,  and  timothy  hay;  green  red  clover,  alsike  clover,  meadow 
fescue,  English  rye  grass,  pea-vine  clover,  burnet  grass,  orchard  grass? 
brome  grass,  timothy,  white  clover,  Galecja  officinaUs,  rescue  grass, 
Phalaris  arundinacca,  and  sainfoin;  clover  silage,  potatoes,  sugar 
beets,  turnips,  and  carrots;  and  corn,  barley,  wheat  bran,  corn  meal, 
ground  oats,  ground  wheat,  ground  rye,  and  bran  and  shorts. 

Adulteration  of  cattle  food,  F.  E.  Emery  {North  Carolina  ISta. 
Bui.  103,  p.  248). — A  sample  of  wheat  bran  was  found  to  contain 
unground  kernels  of  wheat,  oats,  cockle,  chess  or  cheat,  and  several 
other  varieties  of  weed  seeds  to  the  amount  of  10.96  per  cent.  Some 
of  the  liglit  wheat  kernels  were  filled  with  a  dark  powder,  supposed  to 
be  bunt  or  stinking  smut.  The  cockle  seed  amounted  to  2,77  per  cent, 
equivalent  to  55.4  lbs.  per  ton  of  bran.  The  chess  or  cheat  amounted 
to  l.OI  \}Qv  cent,  or  20.2  lbs.  per  ton. 

The  relative  value  of  -wheat,  peas,  corn,  and  barley,  when 
mixed  -with  bran,  in  the  production  of  pork,  A.  A.  Mills  ( Utah 
Sia.  Bui.  34,  pp.  10). 

Synopsis. — An  experiment  with  4  lots  of  3  piojs  each  to  compare  wheat,  peas,  coru, 
aufl  barley,  when  mixed  with  bran.  In  about  5  months  the  lot  on  peas  and 
bran  made  the  most  rapid  gain  and  the  largest  gain  for  the  food  consumed.  The 
wheat  mixture  came  second',  followed  by  coru  and  bai-ley.  Wheat  and  bran 
proved  the  cheapest  food.  With  pork  at  4  cts.  per  pound  live  weight,  89.4  cts. 
per  bushel  was  realized  for  the  wheat. 

Twelve  jiure-bred  Berkshire  boars  from  11  to  19  weeks  old  were 
divided  into  4  lots  and  fed  from  December  4  to  May  10  as  follows:  Lot 
1,  wheat  and  bran;  lot  2,  peas  and  bran;  lot  3,  corn  and  bran;  and  lot 
4,  barley  and  bran.  The  grain  and  bran  were  mixed  in  equal  parts  by 
weight.  The  grain  was  ground  and  fed  ad  libitum  in  the  form  of  slop. 
The  detailed  record  of  the  gains  and  food  eaten  are  tabulated.  The 
summary  is  as  follows : 

Summary  of  experiments  ivith  pigs. 


rrom  December  G  to  May  16. 

Lot  1, 

wheat 

and  bran. 

Lot  2, 

peas  and 

bran. 

Lot  3, 

corn  and 

bran. 

Lot  4, 

barley 

and  bran. 

Gain  per  day  per  pitr 

-Food  consuiiied  per  day  per  pi 5 

...pounds.. 
do 

0.69 

2.78 
4.02 
2.51 

1.09 
3.97 
3.63 
3.18 

0.63 
2.85 
4.55 
2.84 

0.56 
2.57 

Food  coiisiimi-d  for  1  lli,  of  s^ain,  live  weii^bt... 
Cost  of  iood  for  1  lb.  of  gain,  live  wei.ulit 

cents.. 

4.62 
3.00 
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The  cost  of  food  is  based  upou  the  following  prices  of  grain  per  100 
lbs.  ground:  ^Vbeat,  75  cts. ;  peas,  $1.25;  corn,  75  cts. ;  barley,  80  cts. ; 
and  bran  50  cts.  The  lot  on  peas  made  the  largest  gain  and  the  best 
gain  for  the  food  consumed,  but  at  the  ruling  prices  the  lot  on  wheat 
made  the  cheapest  gain.  Deducting  the  cost  of  the  bran  and  allowing 
4  cts.  per  pouud  live  weight  for  pork,  the  following  prices  per  bushel 
were  realized:  Wheat,  89.4  cts. ;  peas,  $1.02;  corn,  70.4  cts.,  and  barley 
59  cts.  "One  hundred  pounds  of  wheat  in  the  mixture  proved  to  be 
equal  to  88  lbs,  of  peas,  to  118  lbs.  of  corn,  and  to  121  lbs,  of  barley." 

Feeding  silage  vs.  dry  fodder,  J.  W.  Sanborn  ( Uiah  Sta.  Bpt.  1S93, 
pp.  11-20). — Three  lots  of  3  yearling  steers  each  were  fed  from  Decem- 
ber 21  to  March  29  as  follows:  Lot  1,  silage  weighted  or  unweighted; 
lot  2,  coru  fodder  from  the  same  field,  which  had  been  ensiled  after 
drying,  and  lot  3,  dry  corn  fodder  stored  in  a  loft.  In  addition  to  these 
materials  grain  (not  described)  and  moist  hay  or  straw  were  fed.  The 
quantity  of  silage  given  amounted  to  about  30  lbs.  This  is  all  the  ani- 
mals could  be  induced  to  eat,  and  the  food  of  the  other  lots  was  made 
to  conform  in  dry  matter  approximately  to  that  fed  the  silage  lot.  This, 
according  to  the  author,  explains  the  fact  that  during  the  3  months  the 
silage  lot  lost  58  lbs.,  the  lot  on  ensiled  dried  fodder  47  lbs.,  and  the  lot 
on  dry  corn  fodder  gained  71  lbs.  It  is  believed  that  a  good  growth 
would  have  been  made  had  the  silage  lot  been  given  all  the  dry  food 
they  would  eat. 

At  the  conclusion  of  the  experiment  the  steers  were  slaughtered, 
and  the  weight  of  the  parts  and  results  of  analyses  of  the  parts  of  the 
carcass  are  tabulated.  The  carcass  of  the  silage  lot  averaged  74.8 
per  cent  of  water  and  7.65  per  cent  of  fat,  as  compared  with  74.9  per 
cent  of  water  and  9.31  per  cent  of  fat  in  case  of  the  lot  fed  corn  fod- 
der. Counting  the  water  in  the  food,  the  silage  lot  consumed  consider- 
ably more  water,  although  they  drank  only  about  half  as  mu(;h  as  the 
others.  Previous  experiments  at  this  station  on  the  above  subject 
have  been  reported  in  Bulletin  19  of  the  station  (E.  S.  R.,  4,  p.  738). 

"This  test  will  prove  the  last  that  the  writer  will  undertake  at  the  Experimeut 
Station  of  Utah  on  this  subject.  He  has  become  completely  convinced  that  the 
process  of  preservation  of  food  by  the  silo,  in  the  perfect  harvest  climate  of  Utah, 
is  a  costly,  wasteful,  and,  in  almost  every  conceivable  respect,  an  undesirable 
method  of  food  preservation.  Coru  fodder,  or  any  other  kind  of  fodder,  in  our 
climate  can  be  cured  to  almost  ideal  perfection." 

Feeding  roots,  J.  W.  Sanborn  ( Utah  Sta.  Bpt.  1893,  pp.  31-23).— To 
compare  roots  with  no  roots  on  steers  3  steers  were  fed  mixed  hay,  corn 
fodder,  grain,  and  carrots,  and  2  other  steers  received  the  same  materials 
without  roots  from  March  29  to  May  10.  The  gain  per  steer  was  G0.3 
lbs.  for  the  lot  with  roots  and  71  lbs.  for  the  lot  without  roots,  and  the 
dry  matter  eaten  per  steer  daily  15,4  lbs.  by  the  lot  on  roots  and  14.1 
lbs.  by  the  lot  without  roots, 

"In  all  previous  trials,  covering  several  years,  with  various  kinds  of  roots,  we 
have  failed  to  find  that  a  pound  of  dry  matter  in  roots  is  more  valuable  than  the 
ordinary  air-dried  fodders," 
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Steer  feeding  experiment,  III,  C.  0.  Georgeson,  F.  C.  Burtis, 
and  D.  H.  Otis  {Kansas  Sta.  Bui.  47,  2)p.  17-31). 

Synopsis. — A  comparison  of  the  gains  of  steers  on  dry  and  soaked  corn  and  the  gains 
of  pigs  following  these  steers.     The  steers  on  soaked  corn  made  a  larger  gain 
and  ate  less  corn  than  those  on  dry  corn,  but  the  pigs  following  the  steers  fed 
dry  corn  made  the  larger  and  more  economical  gaiu.     The  steers  on  soaked  corn 
voided  about  11  per   cent  of  the  corn  uneaten,  and  those  on  whole  corn  about 
16  per  cent. 
The  expeiimeut  was  with  10  grade  Shorthorn  steers,  2|  years  old, 
and  lasted  from  November  7  to  April  6.     After  a  inelimiiiary  trial  the 
steers  were  divided  into  2  lots  of  eqnal  weight  and  placed  in  separate 
yards  with  a  shed  at  the  north  side  inclosed  on  3  sides.     The  corn  for 
both  lots  was  shelled,  but  that  for  lot  1  was  soaked  until  it  began  to 
soften,  while  that  for  lot  2  was  fed  dry.    To  avoid  trouble  from  the 
soaked  corn  freezing  the  grain  was  fed  5  times  daily  to  both  lots.     The 
amount  of  corn  per  lot  was  increased  from  50  lbs.  per  day  at  first  to 
135  lbs.,  which  was  changed  to  125  lbs.,  and  later  reduced  to  suit  the 
appetite.    Both  lots  received  the  same  coarse  fodder,  which  was  at  dif- 
ferent times  corn  fodder,  oat  straw,  millet  hay,  and  prairie  hay.     Eight 
shoats  of  an  average  weight  of  88  lbs.  per  head  were  placed  with  each 
lot  and  fed  what  additional  corn  they  required. 

The  food  eaten,  gain  in  weight,  and  cost  of  food  for  the  steers  are 
summarized  in  the  table  below,  no  account  being  taken  of  the  cost  of 
soaking  the  corn. 

Food  eaten  and  gains  hy  steers  on  dry  and  soaked  corn. 


Lot  1,  soaked  corn 
Lot  2,  (iry  corn 


Pood  eaten  by  lot. 


Corn. 


Pounds. 
'15.787.5 
IC,  244. 5 


Coarse 
fodder. 


Pounds. 

8,  ::i40 

8,127 


Total 

cost  of 
food. 


$90.  61 
92.57 


Gain  in  weight. 


Total  for 
lot. 


Pounds. 
1,632 
1,468 


Average 

per  liead 

daily. 


Pounds. 
2.18 
1.96 


Cost  of        rood 

food  per  !  eaten  per 

pound  of  r pound  of 

gain.     I     gain. 


Cents. 
5.55 
6.30 


Pounds. 
14.78 
16.60 


'Dry  weight. 

"Although  lot  2  [dry  corn]  ate  457  lbs.  of  corn  and  213  lbs.  of  fodder  more  than 
lot  1,  they,  nevertheless,  gained  161  lbs.  less  than  lot  1,  and  the  gain  they  did  make 
cost  three-fourths,  of  a  cent  per  pound  more  than  the  gain  of  lot  1.  This  differ- 
ence, I  think,  can  fairly  be  ascribed  to  the  soaking  of  the  corn  fed  to  lot  1." 

The  gains  made  by  the  pigs  were  as  follows : 

Gains  made  hy  pigs  following  steers  and  additional  corn  given  them. 


Grain  in  weight. 

Extra 

corn  fed 

to  lot. 

Cost  of  extra  corn. 

Total  for 
lot. 

Average 

per  head 

daily. 

Total  for 
lot. 

Average 
per  pound 
of  gaiu. 

Pounds. 
635 
747 

Pounds. 
0.56 
0.66 

Pounds. 
1,272 
1,272 

$6.36 
6.36 

Cents. 
1.00 

0.85 
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"Tho  bogs  following  lot  2  gained  112  lbs.  more  tlaan  tliose  following  lot  1  iu  141 
days.  Since  tliey  were  fed  exactly  the  same  amonnt  of  extra  corn  this  difference 
must  be  ascribed  to  the  difference  in  feed  of  the  two  lots  of  steers." 

From  December  23  to  January  19  (28  days)  the  droppings  were  gath- 
ered from  both  lots  of  steers  and  tlie  corn  carefully  washed  out  and 
weighed. 

"This  revealed  the  facttliatthe  steers  in  lot  1  discharged  339  lbs.  of  corn  out  of  the 
3,045  lbs.  which  they  consumed  in  that  period,  or  11  per  cent  of  the  amount  tbey 
ate.  On  the  other  hand,  lot  2  discharged  486  lbs.  of  the  3,060  lbs.  of  con;  they  con- 
sumed iu  the  same  time,  or  nearly  16  per  cent  (15.8  per  cent)  of  the  corn  fed.  Now, 
applying  these  ratios  for  the  entire  jicriod,  we  liud  that  the  hogs  following  lot  2  ate 
890  lbs.  more  corn  than  lot  1,  which  is  amply  sufficient  to  account  for  the  gain  of 
112  lbs.  more  than  the  gain  of  lot  1." 

To  observe  the  time  required  for  corn  to  pass  through  the  steers  red 
corn  was  fed  one  half  day.  The  first  appeared  about  20  hours  later, 
was  at  the  maximum  about  48  hours  after  feeding,  and  2  days  later 
had  practically  disappeared. 

The  steers  in  lot  1  (soaked  corn)  were  sold  for  4  cts.  per  pound  and 
those  in  lot  2  for  3.75  cts.,  while  the  pigs  sold  for  4.05  cts.  At  these 
prices  there  was  a  total  loss  on  steers  and  pigs  in  lot  1  amounting  to 
$24.30  and  iu  lot  2  to  -$44,30,  "  a  difference  in  favor  of  soaking  corn 
of  120."    The  pigs  following  lot  2  gave  a  profit  of  80  cts. 

As  to  the  economy  of  soaking  corn  for  steers  the  authors  conclude 
that  when  it  is  necessary  to  take  the  precautions  against  freezing, 
which  were  observed  in  this  experiment,  it  will  not  ])ay, but, "based  on 
the  foregoing  figures,  it  will  pay  to  soak  corn  if  it  can  be  soaked  for  6 
cts.  or  less  a  bushel." 

Breed  tests  with  cattle,  sheep,  and  hogs,  J.  W.  Sanborn  ( TJiali 
Sta.  Bpt.  1893,  pp.  23-31). — The  object  of  these  trials  was  to  compare 
the  gains  of  native  and  bred  stock  Avhen  fed  similar  kinds  of  food. 

Breed  teat  nnth  cattle. — From  December  21  to  May  31,  3  native  bulls 
and  1  steer,  1  Devon  steer,  2  Shorthorn  bulls,  and  1  Aberdeen- Angus 
bull  were  fed  alike,  ad  libitum,  on  mixed  hay,  corn  fodder,  roots,  and  a 
mixture  of  one-half  wheat  and  one-half  bran.  Some  of  the  animals 
suffered  from  scours,  so  that  the  comparison  is  not  safe  after  February 
20.  Up  to  this  time  the  natives  gained  304  lbs.  and  the  thoroughbreds 
188  lbs.  The  thoroughbreds  "consumed  a  little  less  per  cent  of  live 
weight  daily  than  did  the  natives." 

Breed  test  loitk  pigs. — From  December  21  to  May  31,  4  native  pigs 
were  compared  with  4  Berkshires,  3  boars  and  1  sow  in  each  lot.  The 
grain  feed  consisted  of  bran,  ground  wheat,  and  barley,  with  or  with- 
out ground  peas.  The  IJerkshires  gained  183  lbs,  and  the  natives  178 
lbs.  The  food  consumed  per  pound  of  gain  was  5.85  lbs.  for  the  Berk- 
shires and  0.28  for  the  natives. 

Breed  trial  with  sheep. — Three  Shropshire  ewe  lambs  were  compared 
with  3  native  ewe  lambs.  "The  k:>hropshires  gained  in  70  days  3  lbs. 
less  than  the  natives,  or  1  lb.  each,  the  gain  being  as  nearly  identical 
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as  it  well  could  be.  .  .  .  The  uatives  ate  5  lbs.  more   food  than  the 
other  lot." 

On  cacao  as  food,  H.  CoiiN  (Ztsclir.  plujs'wl.  CItcm.,  :?0,  No.  1  and  :2,  pp.  1-27). 

Report  on  the  extent  and  character  of  food  and  drug  adulteration,  A.  ,J. 
Weddkubuux  (I/.  *S'.  Dept.  Agr.,  Division  of  Chemistry  Bid.  41,  pp.  G4).—The>  replies 
received  from  a  large  number  of  circulars  sent  to  druggists  and  members  of  State 
pharmaceuticiil  and  dairy  associations,  making  in(iuiry  as  to  adulterations,  form  the 
basis  of  this  report.  These  are  arranged  by  States,  but  uo  statistics  are  given  show- 
ing tlic  extent  of  adulteration.  The  biTlletiu  concludes  with  extracts  from  articles 
printed  elsewhere  relating  to  food  adulteration. 

A  compilation  of  the  pharmacy  and  drug  laws  of  the  several  States  and 
Territories,  A.  J.  Wkddkuuuun  {U.  S.  Depf.  Agr.,  Division  of  Chcmislvi/  Bui.  42,  pp. 
152). — This  includes  the  laws  in  45  States  and  Territories.  '"There  are  no  laws  on 
this  subject  in  the  following  States  and  Territories:  Idaho,  Indiana,  Montana, 
Nevada,  Arizona,  and  the  Indian  Territory." 

The  need  for  fuller  statistics  of  adulteration,  C.  H.  t'luiin  {Analyst,  19  (1S94), 
Dec,  pp.  273-279). 

Temperatures  injurious  to  food  products  in  storage  and  during  transporta- 
tion, and  methods  of  protection  fronr  the  same,  II.  E.  Willia:\is  {U.  S.  Dipt. 
Agr.,  Weather  Bureau  Bui.  13,  pp.  /^(J).— Information  as  to  the  temperature  conditions 
favorable  to  the  safe-keeping  of  food  products  in  storage,  the  slaughteriug  of  cattle 
and  hogs  with  a  view  to  the  subsequent  iireservation  and  curing  of  the  meat,  and 
suggestions  as  to  how  best  to  utilize  the  weather  reports  in  connection  with  the  safo 
storage  and  shipment  of  food  products.  It  includes  the  matter  contained  in  the 
pamphlet  entitled  "Protection  of  fruits,  vegetables,  and  other  food  products  from 
injury  by   heat   or   cold   during  transportation,"  issued  during  the  past  summer 

(E.  S.  R.,  6,  p.  419).— O.  L.  FASSIG. 

The  breeding  of  cows  giving  milk  rich  in  fat  (Moll:.  Ztg.,  S  {1S94),  No.  42, pp. 
646-G4S). 

•  The  winter  keeping  of  milch  cows,   B.  Rost  {Moll:.  Ztg.,  S  {1S94),  No.  47,  pp. 
721,722). — Popular  remarks  on  the  stabling,  care,  and  feeding  of  cows. 

Experiments  in  feeding  Irish  potatoes  to  milch  cows,  C.  Counevin  {Bui.  Min. 
Agr.  France,  13  {1S94),  No.  0,  pp.  ■539-5<!l). 

Experiments  in  feeding  Irish  potatoes  to  sheep  and  cattle,  A.  Gikaijd  {Bui. 
Min.  Agr.  France,  IS  {1S94),  No.  6,  pp.  49S-53S). 

Rational  stock  feeding,  F.  E.  Emkky  and  B.  W.  Kilgoke  (North  Carolina  Sta. 
Bill.  106,  pp.  279-320).— This  is  a  popular  bulletin  on  the  subject  of  stock  feeding, 
giving  the  scientific  principles  of  feeding  animals,  compilations  of  aualysesof  feed- 
ing stuffs,  coefflcients  of  dige'stibility,  feeding  standard,  description  of  the  method 
of  calculating  rations,  the  calculation  of  some  rations  fed  in  North  Carolina  with 
some  suggested  changes,  comments  of  practical  stock  feeders,  etc. 

Prominent  Swedish  dairy  herds,  I-IV,  H.  Nathokst  {Tidskr.  Landtman,  15 
{1894),  pp.  702-707,  719-724,  735-740,  753-701,  77/-776).— Descriptions  of  the  system 
of  farming  practiced  on  4  large  Swedish  estates,  in  the  uuinagcmeut  of  which 
modern  methods  are  followed.  Yields  and  composition  of  milk  produced,  system  of 
feeding,  and  similar  information  are  given. 

North  American  swine  husbandry,  I^ackhaus  {Nordamerikanische  Schnwinezucht. 
Berlin:  Dentschen  Landwirtschafts-Oesellscliaft,  1S94,  pp.  14S,figs.  21). — This  book  is 
the  result  of  Professor  Backhaus's  visit  to  this  country  in  1893  and  his  study  of 
animal  industry  at  the  World's  Fair,  experiment  stations,  private  farms,  and 
slaughterhouses,  as  a  representative  of  the  German  Agricultural  Society.  His 
report  bears  evidence  of  the  thorougliness  and  intelligence  of  his  work.  He  describe 
the  breeds,  breeding,  selection,  care  and  handling,  feeding,  swine-breeders'  associa- 
tions, promotion  of  swine  breeding  by  the  press  and  shows,  system  of  recording 
stock,  and  the  immense  slaughterhouses.     He  concludes  that  America  is  undoubtedly 
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far  ahead  of  any  other  country  in  swiiio  breedin*^,  not  only  in  a  purely  agricultural 
st'US(\.  but  in  the  development  of  tlie  liog,  in  the  matter  of  record  boolvS,  iu  swine 
allows,  extent  and  encouragement  of  swine  breeding,  and  the  utilization  of  swine. 

Is  in-breeding  of  farm  animals  unqualifiedly  deleterious  and  rejectable  ?  E.  O. 
Arexandkr  {Kgl.  Laitdt.  Akttd.  llandl.  Tidskr.,S3  {1S04),  pp.  £''27-,'?.?9).— Answered  in 
the  negative;  a  historical  sketch  of  the  ])ractices  of  breeding  adopted  by  eminent 
breeders  as  Bakewell,  Colling,  Booth,  Webb,  Fink,  etc.,  are  included  in   the  paper. 

Live  stock  and  poultry  at  Calhoun,  Louisiana,  J.  G.  Lek,  (Louisiana  Sfax.  Bnl. 
29,  2d  so-.,  pp.  1010-/014). — liricf  notes  on  the  cattle,  sheep,  and  hogs  grown  at  the 
station  and  a  record  of  eggs  laid  by  hens  of  different  breeds. 
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The  diagnostic  value  of  tuberculin,  Bang  {Paper  read  at  Enjlith 

Inter nutlonal  Cowji'eHH  of  Hijijlens  {lS9i);  ahs.  in  Ztschr.  Flelsch-  und 
Milchhyg.,  5  {1894),  p.  2). — Of  207  animals  which  gave  a  well-marked 
tuberculin  reaction,  aud  on  which  the  autopsy  was  properly  performed, 
the  autlior  fouiul  03  per  cent  tuberculous.  To  fatten  and  slaughter 
all  animals  which  react  appears  to  him  not  feasible,  for  iu  some  herds 
80  i^er  cent  are  diseased.  He  recommends  that  those  which  manifest 
no  signs  of  disease  be  simply  separated  from  the  rest  of  the  herd  and 
used  as  before,  even  for  breeding  purposes.  Calves  must  be  taken  from 
the  infected  stables  immediately  after  birth. 

In  infected  calves  tuberculosis  was,  in  the  majority  of  cases,  trace- 
able to  infected  milk.  Unboiled  milk  should  not  be  fed  to  calves 
excepting  the  colostral  milk  on  the  first  day.  This  might  be  heated  to 
65°  C,  to  reduce  the  virulence  of  the  tubercle  bacilli. 

The  author  illustrates  this  mode  of  suppression  with  a  striking  exam- 
ple. Two  years  ago  a  herd  of  U08  head  of  cattle  showed  upon  the 
injection  of  tuberculin,  80  per  cent  of  the  cows,  40  per  cent  of  the  steers, 
and  40  per  cent  of  the  calves  infected.  The  stable  was  thereupon  thor- 
oughly disinfected  and  divided  into  two  stables  by  means  of  a  board 
partition.  After  removal  of  those  animals  which  showed  distinct  signs 
of  the  disease  the  healthy  and  the  presumably  infected  (those  which 
appeared  still  healthy)  were  kept  separated  and  taken  care  of  by  differ- 
ent persons.  The  calves  of  the  infected  cows  were  removed  immediately 
after  birth,  fed  with  boiled  milk,  and  tested  a  few  weeks  later.  None 
of  these  has  thus  far  given  a  reaction. 

The  whole  herd  was  retested  twice  a  year.  In  the  first  year  after  the 
segregation  10  per  cent  of  the  presumably  healthy  gave  a  positive 
reaction  with  tuberculin.  After  this  second  weeding  out  only  1  out  of 
107  gave  a  reaction,  and  this  spring  (1894)  only  2  out  of  122.  None  of 
the  calves  of  diseased  cows  has  shown  any  disease. 

This  the  author  regards  as  the  most  natural  and  cheapest  method  of 
eradicating  tuberculosis. 

This  experiment  was  made  at  Government  expense.  Denmark  passed 
a  law  in  1893  granting  for  5  years  a  yearly  sum  of  80,000  crowns. 
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Young  animals  are  tested  entirely  at  Government  expense.  For  older 
animals  a  small  sura  is  exacted.  The  autlior  who  has  charge  of  this 
work  selects,  by  preference,  dairies  of  medium  size. 

Thus  far  327  farms  have  been  inspected.  Of  8,401  animals  tested 
3,362  (or  40  per  cent)  have  reacted.  In  this  inspection  marked  differ- 
ences in  the  distribution  of  the  disease  have  been  found.  Those  herds 
subject  to  a  continual  change  of  animals  are  most  seriously  infected. 
Smaller  herds  may  be  entirely  free  from  the  disease.  Of  such  the 
author  has  fouiul  52,  consisting  of  from  10  to  42  cows  each. — T.  smith. 

Tuberculosis  and  serine  plague,  (^lt  [Ztsclir.  Fleisch-  und  Milch hi/g.^ 
5  {1894)yp.  6). — The  author  briefly  reviews  the  difficulty  encountered  in 
differentiating  tuberculosis  from  swine  plague.  After  making  a  histo- 
logical examination  of  a  number  of  cases  he  comes  to  the  conclusion 
that  swine  idague  is  rare  while  tuberculosis  is  quite  frequent.  Swine 
plague  is  limited  to  the  lungs,  while  tuberculosis  is  usually  found  gen- 
eralized over  the  entire  body.  Large  cheesy  masses  in  the  lungs  with 
adhesions  to  the  chest  wall  and  diaphragm,  but  without  caseation  of  the 
bronchial  glands  or  invasion  of  other  organs,  maybe  safely  regarded  as 
swine  plague. — t.  smith. 

Experiments  regarding  the  application  of  tuberculin  for  the 
diagnosis  of  bovine  tuberculosis,  11.  Sawela  {Mastiala  Agl.  Col  lege 
Bpt.  1893,  pp.  113-140). — Tuberculosis  having  been  discovered  in  the 
Mustiala  College  herd  the  cattle  were  killed  and  tuberculin  tests  made 
previous  to  slaughtering.  Forty-seven  animals  out  of  51  iuoculats'd 
showed  an  increase  in  temperature  after  the  injection,  the  increase  in 
41  cases  amounting  to  0.5°  C.  (0.9°  F.)  or  more.  Of  this  latter  number 
34  animals  proved  tuberculous  in  the  post-mortem  examinations;  the 
result  was  uncertain  in  4  cases,  and  3  were  free  from  the  disease.  Of 
the  10  cases  where  no  reaction  was  obtained,  G  were  found  healthy  and 
4  tuberculous.  Excluding  the  uncertain  cases  the  tuberculin  test  gave 
reliable  results  for  78.4  per  cent  of  the  animals;  if  these  are  included 
the  tuberculin  gave  correct  results  in  80.3  per  cent  of  the  cases. 

Tuberculin  tests  were  also  made  on  7  different  farms.  Of  71  cows 
injected  20  gave  reactions;  of  those  reacting  all  but  1  animal  were 
found  in  a  single  herd. — f.  w.  woll. 

On  tuberculin,  O.  Malm  {Bio.  Path.  Lab.  Chrisiiania  Rpt.  1891-''93, 
1,  pp.  11-104). — The  paper  forms  a  monograph  of  the  subject  and  gives 
a  historical  sketch  of  tuberculin,  its  action  on  man,  use  as  a  diagnostic 
agent  for  tuberculosis,  original  investigations  with  farm  animals,  the 
making  of  tuberculin,  and  its  chemical  nature. 

The  author's  discussions  are  based  largely  ou  original  work.  If  tuber- 
culin is  injected  directly  into  the  blood  the  rise  in  temperature  is  more 
rapid  and  of  shorter  duration  than  if  injected  hypodermically;  if  given 
through  the  mouth,  the  agent  is  without  any  effect.  While  possessing 
no  power  of  bringing  immunity,  the  author  states  that  it  may,  when 
applied  in  very  small  gradually  increasing  doses,  be  successfully  used 
as  a  curative  remedy  with  certain  forms  of  consumption. 
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Especially  ia  the  early  stages  of  the  disease  tuberculin  is  an  almost 
infallible  diagnostic  agent.  Its  application  to  cattle  in  doses  of  i  grain, 
injected  hypodermically,  is  barudess;  only  in  very  advanced  cases,  and 
Avith  greatly  weakened  animals,  may  it  call  forth  dangerous  poisoning. 
A  decrease  of  temperature  followed  by  death  in  advanced  cases  is  often 
noticed. 

When  kept  in  the  dark  tuberculin  will  keep  for  a  long  time,  if  undi- 
luted; wheii  diluted  it  is  easily  decomi)ose(l.  Its  toxic  effect  can  not 
at  present  be  accurately  determined.  Tuberculin  prepared  from  tuber- 
culous hogs  or  horses  possesses  as  toxic  and  characteristic  properties 
as  that  prepared  from  human  tuberculosis.  Tuberculin  prepared  from 
bird  tuberculosis,  on  the  other  hand,  has  much  weaker  effect. 

The  author  reports  the  results  of  injections  made  with  32G  head  of 
cattle  and  swine;  G  calves  and  13  hogs  were  included  in  this  number. 
Forty-four  head  of  cattle  and  1  hog  were  killed;  32  animals  reacted,  of 
which  number  28  were  found  tuberculous,  and  4  were  free  from  tuber- 
culosis. Twelve  animals  free  from  tuberculosis  gave  no  reaction,  and 
the  tuberculous  cattle  reacted  in  every  case. 

The  monograi)h  contains  a  resume  of  the  contents  in  French,  and  is 
accompanied  by  a  very  complete  bibliography  of  the  subject. — F.  w. 
WOLL. 

Contagious  diarrhea  of  calves,  F.  Ulkichs  {Dent.  Jandw.  Presse,  31  (IS94),  Xo.  95, 
p.SSO). — The  author  takes  the  position  that  the  trouble  results  from  infection  of  the 
umbilical  cord  of  new-born  calves.  Hence  he  recommends  the  use  of  coal  tar  and 
carbolic  acid  on  the  navel  as  a  disinfectant. 

On  tuberculosis  in  farm  animals,  H.  Nathorst  {Tidskr.  Landtmiin,  13  {ISOi), 
pp.  S10-S14,  S43-S-1S). 
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Abnormal  milk,  K.  G.  Smith  {Jour.  Soc.  Ghem.  Ind.,  13  {1804),  No.  6^ 
pp.  613,  614). — A  sainide  of  milk  was  examined  which,  when  creamed, 
was  churned  by  merely  stirring  it  for  1  or  2  minutes  with  a  stick. 
The  ripened  cream  was  semisolid  and  contained  57.4  per  cent  of  fat. 
The  cream  rose  quickly  and  formed  a  very  compact  yellow  layer.  The 
composition  of  the  milk  was  as  follows: 

Per  cent. 

Water 84.  000 

Fat 7. 500 

Solids-not-fat 8.  500 

Sugar  (by  difference)   4.  290 

Protein 3.  540 

Ash 670 

Specific  gravity 1.  027 

An  analysis  of  the  ash  indicated  that  there  might  be  a  deficiency  in 
one  or  all  of  the  potassium  compounds  and  an  excess  of  one  of  the  lime 
salts,  "probably  dicalcic  phosphate,  which  might  be  there  to  the  exclu- 
sion of  much  of  the  tricalcic  form."  The  butter  had  a  pleasant  taste 
and  was  similar  in  every  respect  to  butter  made  in  the  ordinary  way. 
Its  composition  was  as  follows :. 
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Per  cent. 

Water 15,28 

Fat 83.32 

Cnrd,  etc 1. 39 

Salt 01 


100.00 


The  volatile  fatty  acids  by  the  Reichert-Meissl-Wollny  method  were 
28.4  per  cent. 

A  milk  behaving  similar  to  the  above,  which  was  produced  by  a 
Shorthorn  cow  in  another  locality,  had  the  following  composition: 

Per  cent. 

Water 86.2900 

Fat 4.3500 

Solids  not  fat 9.  3600 

Sugar  (by  dift'ereuce) 5. 1300 

Protein 3. 51OO 

Ash 7200 

Specific  gravity 1. 0324 

Microscopic  examination  of  the  first  sample  showed  "  that  the  fat 
globules  in  this  abnormal  milk  are  very  large,  practically  double  the 
diameter,  that  is,  eight  times  the  size  of  those  in  the  milk  of  our  Jersey 
breed,  which  is  admitted  to  have  the  largest.  The  mean  diameter  of 
the  globules  in  the  Edingham  milk  was  less  than  the  Belford  sample, 
having  an  average  of  0.0003  in.  The  surface  tension  of  the  suspended 
fat  globules  in  both  milks  was  very  low,  pressure  on  the  cover  glass 
being  sufficient  to  make  them  lose  their  apparently  circular  shape  and 
run  together  with  great  readiness."  In  all  probability  the  size  of  the 
fat  globules  explains  the  abnormality. 

Subsequently  a  number  of  other  cows  were  heard  of  whose  milk 
showed  similar  abnormality. 

Annual  Report  of  Oerebro  Chemical  and  Seed-Control  Station 
for  1893,  J.  Widen  {Oerebro  {Sweden),  1894,  pp.  43). — The  report  gives 
a  summary  of  the  work  done  during  1893.  The  chemical  station  ana- 
lyzed 3,394  samples  in  all,  2,158  of  which  were  of  milk  and  dairy  prod- 
ucts and  898  to  be  examined  for  arsenic.  The  detailed  results  of  the 
analyses  are  given  in  the  report.  The  new  milk  examined  contained, 
on  an  average,  the  following  percentages  of  fat  during  the  various 
months  of  the  year : 

Composition  of  tvhole  milJc. 


Month. 

Number 

of 
samples. 

High- 
est. 

Low- 

.est. 

Aver- 
age. 

Month. 

Number   ^jgj^. 
samples.     ^ 

Low- 
est. 

Aver- 
age. 

January 

February 

>f  a^'ch  

100 
193 
298 
62 
146 
134 
167 
114 

Per  ct. 
4.20 
4.10 
4.25 
4.00 
4.40 
4.20 
4.35 
4.90 

Per  ct. 
2.15 
1.80 
1.80 
2.25 
1.95 
2.10 
2.15 
2.35 

Per  ct. 
3.17 
3.16 
3.44 
3.10 
3.11 
3,14 
3.29 
3.33 

September 

October 

November 

December 

Total  and 
average . 

116 

57 

273 

175 

Per  ct. 
5.00 
5.00 
5.00 
4.20 

Per  ct. 

1.80 
2.70 
2.30 
2.20 

Per  ct. 
3.59 
3.65 
3.49 

April 

3.31 

Jane ........... 

1,835 

5.00 

1.80 

July 

3.32 

August 
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Seven ty-niue  samples  of  creamery  butter  and  23  samples  of  farm 
butter  were  analyzed  during  the  year;  the  average  composition  of  both 
classes  of  butter,  with  extremes,  was  as  follows: 

Composition  of  farm  and  creamery  butter. 


Water. 

fat. 

Casein. 

Milk  sugar, 

lactic  acid, 

and  asli, 

less  salt. 

Salt. 

Creamery  butter  (export  butter) : 

Per  cent. 
14.70 
19.35 
12.32 

14.70 
18.92 
9.95 

Per  cent. 
8U.  97 
84.49 
76.64 

80.05 
85.18 
74.66 

Per  cent. 

0.69 

.94 

.55 

,58 
.80 
.42 

Per  cent. 

1.53 

3.31 

.90 

1.69 
3.42 
.72 

Per  cent. 
2.41 

Hi«»^hest 

3.80 

.42 

Farm  butter: 

2.31 

3.50 

.50 

The  author  states  that  the  per  cent  of  water  in  the  butter  seems 
dependent  on  Avhether  water  or  skim  milk  is  used  for  washing  the  but- 
ter in  taking  it  out  of  the  churn.  Eight  samples  washed  with  water 
contained  from  14.62  to  16.87  per  cent  of  water,  with  an  average  of 
15.42,  while  6  samples  treated  with  some  skim  milk  at  the  end  of 
the  churning  contained  from  13.86  to  15.92  per  cent  of  water,  with  an 
average  of  14.51,  or  nearly  1  per  cent  less  where  skim  milk  was  used. — 

F.  W.  WOLL. 

The  loss  of  total  solids  in  milk  on  keeping,  E.  J.  Bevan  {Ana- 
lyst, 19  (1894),  Nov.,  pp.  ^ii-55(9).— Samples  of  milk  which  were  weighed 
out  in  platinum  dishes  and  placed  in  desiccators  until  the  following 
morning  before  evaporating  were  found  to  differ  in  total  solids  from  the 
calculated  results  by  about  1  per  cent.  Experiments  were  then  made 
in  evaporating  samples  of  milk  at  once  and  after  standing  24, 48,  and  120 
hours,  which  showed  that  there  was  a  considerable  decrease  in  the  per- 
centage of  total  solids,  amounting  to  0.94  after  24  hours  and  to  2.31  per 
cent  after  120  hours.  The  author  has  found  that  lactic  acid  is  volatile. 
When  0.1445  gm.  of  pure  lactic  acid  was  added  to  5  gm.  of  fresh  milk 
the  solids  obtained  amounted  to  0.6610  gm.,  as  against  0.5784  gm.  in 
the  original  milk,  corresponding  to  a  loss  of  42.8  per  cent  of  the  lactic 
acid  added.  When  the  samples  were  neutralized  the  loss  in  total 
solids  in  keeping  was  considerable  less  than  when  not  neutralized. 
There  was  found  to  be  "  absolutely  no  connection  between  the  loss  and 
the  percentage  of  acid  formed."  The  impossibility  of  accurately  com- 
pensating for  the  loss  of  solids  in  samples  of  milk  partly  decomposed, 
as  is  now  practiced  by  the  Government  chemist,  is  insisted  upon. 

In  the  discussion  following  Mr.  Eichmond  said  that  in  a  series  of 
experiments  which  he  had  made  some  years  since  he  had  found  that 
lactic  acid,  especially  in  concentrated  solution,  was  distinctly  volatile 
when  distilled  with  water.  From  Mr.  Bevan's  figures  it  appeared, 
roughly  speaking,  that  the  greater  the  amount  of  acid  formed  the  less 
the  loss  of  total  solids,  a  fact  which  his  own  experience  confirmed.    In 
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one  sample  which  had  been  kept  for  G  or  7  weeks  there  was  a  loss  of  5 
to  6  per  cent  of  the  total  solids,  although  only  a  small  amount  of  acid 
had  been  formed. 

Dr.  Frankland's  researches,  he  said,  indicated  very  strongly  that  in 
keeping  milk  in  a  bottle  there  was  likely  to  be  considerable  difference 
in  the  products  of  decomposition,  according  as  the  bottle  was  tightly 
corked  or  the  reverse.  The  products  of  the  decomposition  of  milk  were 
so  varied  that  it  was  impossible  to  fix  any  time  allowance.  The  deter- 
mination of  calculations  back  of  the  alcohol  and  other  bodies  formed 
seemed  to  be  of  doubtful  accuracy.  He  had  found  in  the  case  of  koumiss 
that  it  was  possible  to  find  an  approximately  constant  factor  for  this, 
though  hardly  accurate  enough  for  analytical  purposes. 

Mr.  Allen  reported  some  trials  in  which  samples  of  milk  were  placed 
in  tubes  hermetically  sealed,  one  tube  being  opened  each  week.  Other 
samples  were  diluted  with  hydrant  water  and  canal  water  and  kept  in 
a  similar  way.  The  solids  in  the  case  of  undiluted  milk  fell  in  52  days 
from  12.58  to  11.21  x)er  cent,  a  loss  of  1.37  per  cent.  The  diluted  milks 
lost  in  the  same  time  1.44  and  1.46  per  cent,  respectively.  Mr.  Cassal 
had  noticed  considerable  diminution  in  the  total  solids  on  keeping  milk. 
There  was  no  regularity  about  it,  and  he  believed  it  was  unscientific 
and  absurd  to  suppose  there  should  be.  The  extent  of  the  loss  would 
depend  upon  the  temperature  at  which  the  samples  were  kept  and  on 
the  nature  of  the  organisms  which  had  obtained  access  to  the  milk. 

Mr.  Yarrow  had  noticed  a  great  loss  in  milk  solids  when  the  samples 
were  not  evaporated  as  rapidly  as  possible.  When  there  was  a  delay 
in  evaporation  the  loss  amounted  sometimes  to  as  much  as  2  per  cent. 

The  use  of  formic  aldehyde  for  preserving  milk  for  analytical  pur- 
poses was  mentioned,  and  several  analysts  stated  that  they  had 
employed  it  successfully  for  some  time  j)ast.  In  one  case  it  was  stated 
that  0.05  per  cent  would  keep  milk  for  a  month  and  large  quantities 
almost  indefinitely.  Another  analyst  has  found  that  the  addition  of  5 
or  6  drops  was  sufficient  to  preserve  a  sample  for  a  week.  In  Mr. 
Stokes's  laboratory  one  sample  to  which  a  40  per  cent  solution  of  formic 
aldehyde  had  been  added  was  apparently  fresh  after  keeping  9  months, 
although  there  had  been  a  loss  of  0.4  per  cent  in  the  total  solids  and 
0,2  per  cent  in  the  fat.  Some  experiments  were  announced  as  in  prog- 
ress which  were  intended  to  show  the  rate  of  decomposition  in  milk 
when  this  preservative  was  added. 

Test  of  mechanical  methods  for  determining  milk  fat  by  the 
German  Dairy  Association  {Milch  Ztg.,  23  {1894),  ]^o.  46,  p.  737).— 
It  will  be  remembered  in  the  first  test  the  judges  found  none  of  the 
methods  submitted  satisfactory.  In  the  second  test  for  the  prize  of 
3,000  marks  ($750)  the  judges  reported  that  none  of  the  methods 
entered  fulfilled  the  requirements  under  which  the  prize  was  offered; 
that  is,  gave  results  without  the  use  of  a  chemical  balance,  which  were 
as  accurate  as  the  results  of  volumetric  determinations.    Although 
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these  requirements  were  not  fulfilled  the  judges  regarded  the  methods 
of  A.  H.  L.  Horn,  Gerber.  Krugmann,  and  Lindstrom  as  about  equally 
accurate  and  of  value  for  the  use  of  the  farmer.  They  recommend 
that  each  be  awarded  500  marks.  The  detailed  results  of  the  tests  ot 
the  methods  are  promised  later. 

Pasteurization  of  cream,  H.  Appel  {MalJceritid.,  7  {1894),  p.  42S). — 
At  the  Randers  (Denmark)  Agricultural  Fair  in  June,  1894,  250  entries 
of  butter  were  made,  120  of  which  were  made  from  pasteurized  cream, 
and  130  from  unpasteurized  cream.  Of  the  butter  made  from  pasteur- 
ized cream  32.5  per  cent  was  awarded  premiums,  as  compared  with  5.4 
per  cent  of  butter  made  from  non-pasteurized  cream. — F.  w.  woll. 

Dairy  calendar  for  1895,  F.  W.  Woll  (Netv  York:  John  Wiley  4-  Sons,  1895,  pp. 
S27). — This  little  book  is  on  the  plan  of  the  German  agricultural  calendars,  but  is 
even  more  comprehensive  and  practical.  One-half  consists  of  a  diary,  and  the 
remainder  of  condensed  information  on  breeds,  milk,  cream,  butter,  cheese,  feeding, 
general  tables,  statistics,  and  a  directory  of  dairy  associations,  commissioners, 
schools,  institutes,  etc.  As  a  reference  book  for  dairymen,  butter  and  cheese  mak- 
ers it  deserves  commendation.  It  is  to  be  welcomed  as  a  valuable  addition  to  our 
rapidly  growing  literature  of  jiractical  dairying. 

Effect  of  certain  plants  on  the  quality  and  the  odor  of  milk,  J.  Auzat  {Ind. 
Lait.,  19  {1894,),  No.  39,  p.  311). 

Milking  t-wro  or  three  times  a  day,  A.  Schmekel  {III.  landw.  Ztg.;  ahs.  in  Orgaan 
Ver.  Oudleerlingen  Rijks  Landboiiwschool.,  7  {1894),  No.  77,  p.  90). 

Increased  yield  of  butter  fat  in  creaming  by  continued  cooling  w^ith  water, 
H.  PucuNER  {Ztschr.  landw.  Fer.  Baijern,  1894,  June,  pp.  480-484). 

The  souring  of  cream,  Bolsom  {Ind.  lait.,  19  {1894),  No.  40,  jtp-  318,  319). 

Dairying  in  Siberia,  J.  Betz  {Molk.  Ztg.,  8  {1894),  No.' 46,  pp.  705,  706). 

Swedish  butter  exhibitions  {Tidskr.  landtman,  15  {1894'), pp.  786,  787;  821, 822).— 
Accounts  of  the  thirteenth  and  fourteenth  exhibitions  at  Gothenburg  and  the 
twenty-seventh  at  Malmii. 
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Frequency  of  irrigation,  J.  W.  Sanborn  ( Utah  Sta.  Rpt.  1893,  pp, 
86-94). — This  is  an  account  of  a  continuation  in  1893  of  experiments 
described  in  the  Annual  Report  of  the  station  for  1892  (E.  S.  E.,  4,  p. 
87).  Plats  of  wheat,  timothy,  and  clover  on  gravelly  upper  bench 
soil  were  irrigated  at  intervals  of  3,  6,  9,  12,  15,  and  18  days,  the  total 
amount  of  water  applied  to  each  plat  during  the  season  being  the 
same.  In  experiments  on  wheat  during  4  years  the  best  average 
results  were  obtained  by  irrigating  every  9  days.  Timothy  did  not 
appear  to  require  so  frequent  irrigation.  For  clover  irrigation  every 
16  days  gave  the  best  results. 

Observations  on  the  temperature  of  the  soil  of  the  different  plats 
before  irrigating,  2  hours  after,  and  1  day  after  indicated  that  the  less 
frequent  the  application  of  water  the  higher  the  temperature  of  the 
soil  (the  difference  amounting  in  some  cases  to  about  10°  F.). 

Subirrigation  vs.  surface  irrigation,  E.  S.  Richman  {Utah.  Sta, 
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Rpt.  1893^ pp.  177-179). — In  continuation  of  experiments  briefly  reported 
in  Bulletin  26  of  the  station  (E.  S.  R.,  5,  p.  690),  1  row  of  16  grapevines 
was  subjected  to  surface  irrigation  and  another,  containing  17  vines, 
to  subirrigation.  For  the  latter  purpose  a  wooden  tube,  4  in.  square 
inside,  was  laid  in  a  trench  1  ft.  below  the  surface  and  1  ft.  from  the 
vines.  Water  was  supplied  to  the  roots  of  each  vine  by  2  three-fourths 
inch  holes  bored  in  the  tube  opposite  the  vines  and  protected  from  dirt 
on  the  top  and  sides  by  boxing  in.  In  irrigating  the  pipes  were  kept 
filled  with  water  until  the  ground  began  to  show  the  effects  on  the  sur- 
face.   This  usually  took  from  1  to  2  hours. 

"So  far  as  the  production  of  fruit  is  concerned  the  results  are  favorable  to  sub- 
irrigation.  The  yield  for  1892  was  36J  lbs.  for  the  16  vines  under  surface  irrigation 
and  3.»i  lbs.  for  the  17  vines  under  subirrigation,  there  being  no  effect  noticeable. 
The  yield  for  1893  was  53|  or  3.36  lbs.  per  vine  for  the  surface  irrigation,  and  76|  or 
4.52  ll)s.  per  viae  for  the  subirrigated  portion." 

Determinations  of  the  water  content  of  the  soil  before  irrigation  and 
30  aiul  54  hours  after  irrigation  directly  over  the  tubing,  and  1,  2,  3, 
and  4  ft.  from  the  tubing  showed  that  at  a  distance  of  2  ft.  from  the 
tubing  the  water  content  was  but  slightly  increased  and  at  distances 
of  3  and  4  ft.  it  was  not  affected. 

An  attempt  to  substitute  V-shaped  troughs  made  of  6-inch  boards, 
placed  bottom  side  up  in  the  trench,  was  not  successful  on  account  of 
the  filling  of  the  drain  at  the  lower  end  with  dirt. 

Fall  vs.  spring  irrigation,  J.  W.  Sanborn  ( Utah  Sta.  Kept.  1893, 
pp.  98,  99). — Experiments  in  this  line  described  in  the  Annual  Report 
of  the  station  for  1892  (E.  S.  R.,  4,  p.  87)  were  continued  in  1893.  The 
average  for  3  years' experiments  on  upper  bench  soil  shows  an  increase 
of  over  22  per  cent  for  fall  application  in  addition  to  spring  application 
of  water. 

Night  vs.  day  irrigation,  J.  W.  Sanborn  {Utah  Sta.  Bpt.  1892, pp. 
99-103). — This  is  an  account  of  experiments  in  continuation  of  those 
reported  in  Bulletin  21  of  the  station  (E.  S.  R.,  4,  p.  824).  The  results 
with  wheat  show  that  "  there  was  practically  no  difference  in  the  grain 
return,  but  that  an  increase  of  nearly  20  per  cent  was  made  in  straw 
in  favor  of  night  irrigation."  This  is  probably  due,  as  already  sug- 
gested, "to  the  check  given  the  vegetative  processes  by  irrigation,  by 
reducing  temperature,  resulting,  as  often  occurs,  in  an  increased  pro- 
portion of  grain  to  straw."  The  results  obtained  with  grass  were 
exactly  the  reverse  of  those  obtained  with  wheat.  In  order  to  ascer- 
tain the  cause  of  this  difference  observations  were  made  on  the  tem- 
perature of  the  air  and  the  moisture  content  of  the  soil  under  the 
different  systems  of  irrigation,  but  the  data  thus  obtained  were  not 
sufficiently  definite  to  admit  of  conclusions. 

Irrigation,  L.  Foster  and  C.  A.  Duncan  (South  Dakota  Sta.  Ept.  lS9£,pp.  35,  figs. 
5).—K  reprint  of  Bulletin  28  of  the  station  (E.  S.  R.,  3,  p.  890). 

Sewage  irrigation,  H.  S.  Orme  {Amer.  Pert.,  1  {1894),  No.  5,  pp.  27S-2S0).—Bevf- 
age  irrigation  in  foreign  countries  is  referred  to  and  the  practice  is  recommended  for 
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American  cities.  Los  Augeles,  Califoruia,  is  successfully  utilizing  its  sewage  in  this 
way. 

Irrigation  by  electricity  (Irrigation  Age,  7  (1894),  Xo.  5,  p.  228). — A  plan  for 
applying  electricity  in  puiupiug  water  is  outlined. 

Irrigation  principles,  W.  H.  Hall  (Irrigation  Age,  7  (1894),  No.  5,  pp.  221-224). — 
Discusses  water  rights. 

Road  improvement,  R.  Stone  (  U.  S.  Dept.  Agr.,  Office  of  lioad  Inquiry  Circular  14, 
pp.  15), — This  includes  text  of  3  addresses  delivered  on  this  suhject. 

The  use  of  electricity  on  a  large  Italian  farm,  L.  Petri  (Jour.  Agr.  Prat.,  58 
(1894),  No.  50, pp.  865-867). 

STATISTICS. 

Report  of  the  statistician  (U.  S.  Dept.  Agr.,  Division  of  Statistics  Rpt.  120,  n.  ser., 
1894,  Oct.,  pp.  607-660). — The  following  subjects  are  treated:  Crop  report  for  Octo- 
ber; notes  from  reports  of  State  agents;  average  yield  per  acre  of  wheat,  rye,  oats, 
and  barley  for  the  different  States  in  1894:  rice  production  in  the  United  States; 
notes  on  foreign  agriculture,  and  transportation  rates. 

Report  of  the  statistician  (  U.  S.  Dept.  Agr.,  Division  of  Statistics  Rpt.  121.,  n.  ser., 
1894,  Nov.,  pp.  663-702). — ;The  following  subjects  are  treated :  Crop  report  for  Novem- 
ber; notes  from  reports  of  State  agents;  tabulated  data  showing  the  yield  per  aero 
of  corn,  potatoes,  sweet  potatoes,  tobacco,  hay,  buckwheat,  cotton,  and  sorghum  for 
the  diftereut  States  in  1894;  notes  on  foreign  agriculture,  and  transportation  rates. 

Report  of  the  results  for  1893  of  the  North  Louisiana  Station  (Louisiana  Stas. 
Bui.  29,  2d  ser.,  pp.  1009-1048). — A  brief  review  of  the  worlv  of  the  year;  remarks 
on  the  live  stock  at  the  station;  record  of  eggs  laid  by  different  breeds  of  fowls; 
descriptions  of  some  experiments  with  field  crops,  and  meteorological  observations 
mentioned  elsewhere. 

Miscellaneous  agricultural  topics  (North  Carolina  Sta.  Bui.  103,  pp.  239-260). — 
This  consists  of  matter  of  a  popular  nature  reprinted  from  the  press  bulletins  of 
January  to  June,  1894. 

Annual  Report  of  North  Dakota  Station  for  1893  (North  Dakota  Sta.  Bpt.  1893, 
p.  21). — A  brief  general  report  by  thedirector  and  the  treasurer's  report  for  the  fiscal 
year  ending  June  30,  1893. 

Annual  Report  of  Oregon  Station  for  IQBKOregon  Sta.  Bpt.  1891,  pp.  4,  21-27).— 
A  brief  review  of  the  work  of  the  year,  rules  prescribed  for  the  station  staff,  func- 
tions and  duties  of  the  station  council,  list  of  bulletins  published  by  the  station, 
and  the  treasurer's  report  for  the  fiscal  year  ending  .June  30,  1891. 

Annual  Report  of  Oregon  Station  for  1892  (Oregon  Sta.  Bpt.  1892,  pp.  25-44). — 
A  brief  review  of  the  work  of  the  year,  the  condition  of  the  station,  and  the  treas- 
urer's report  for  the  fiscal  year  ending  June  30,  1892. 

Annual  Report  of  South  Dakota  Station  for  1892  (South  Dakota  Sta.  Rpt.  1892, 
pp.  217,  figs.  7). — This  includes  brief  reports  by  the  director,  agriculturist,  chemist, 
horticulturist,  botanist,  entomologist,  and  department  of  dairy  science;  the  treas- 
urer's report  for  the  fiscal  year  ending  June  30,  1892,  and  reprints  of  bulletins  26-31 
published  by  the  station  during  the  year. 

Annual  Report  of  Texas  Station  for  1893  (Texas  Sta.  Bpt.  1893,  pp.  357-435). -~ 
Reports  by  the  director,  chemist,  veterinarian,  horticulturist,  and  meteorologist, 
with  answers  to  correspondents ;  the  treasurer's  report  for  the  fiscal  year  ending  June 
30,  1893;  the  text  of  the  Hatch  act  and  rulings;  list  of  publications  of  the  station 
since  receiving  the  benefit  of  the  Hatch  act,  and  a  general  index  to  the  Annual 
Report  and  bulletins  of  the  year. 

Reports  of  director  and  of  treasurer  of  Utah  Station,  1893  (  Utah  Sta.  Bpt.  1893, 
pp.  3-10). — A  brief  review  of  the  work  of  the  year,  list  and  summaries  of  bulletins 
issued,  and  a  financial  statement  for  the  fiscal  j^ear  ending  June  30,  1893. 
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Annual  Report  of  Virginia  Station  for  1893  (Virginia  Sta.  Rpt.  1893,  pp.  14). — 
Brief  reiiorts  on  the  work  of  the  year  by  tbe  director  and  heads  of  the  departments, 
and  the  treasurer's  report  for  the  fiscal  year  endinji^  June  30,  1893. 

Annual  Report  of  Washington  Station  for  1893  ( Washington  Sta.  Rpt.  1893, 
pp.  13). — Brief  reports  on  the  work  of  the  year  by  the  director  and  heads  of  the 
departments,  and  the  treasurer's  report  for  the  fiscal  year  ending  June  30,  1893. 

Agricultural  schools  of  Belgium,  L.  De  Bruyn  (Situation  de  Venseignement  v<it4ri- 
nalre  et  agricole,  pp.  9-246). — This  is  an  elaborate  report  from  the  Minister  of  Agri- 
culture. 

Progress  in  agricultural  education  in  Germany  during  the  last  twenty-five 
years,  A.  Thaer  (Deut.  landw.  Presse,  21  (1894),  No.  98,  pp.  8,  9). 


NOTES. 


Georgia  Station. — The  station  has  just  completed  a  comprehensive  system  of 
surface  drainage  and  sewerage  whereby  a  large  portion  of  the  surplus  surface  water 
that  is  precipitated  on  the  farm,  together  with  all  sewage  matters,  are  carried  beyond 
the  farm  limits. 

Illinois  University  and  Station. — E.  Davenport,  M.  S.,  a  graduate  of  the  Mich- 
igan Agricultural  College  and  for  a  time  professor  of  agriculture  in  that  institution, 
has  been  elected  dean  and  professor  of  agriculture  in  the  College  of  Agriculture  of 
the  University  and  agriculturist  of  the  station  and  member  of  its  board  of  direction. 

Missouri  College  and  Station. — Dr.  E.  D.  Porter,  dean  of  the  college  and 
director  of  the  station,  died  January  5. 

New  Hampshire  College  and  Station. — H.  E.  Alvord  has  been  appointed  pro- 
fessor of  agriculture  and  agriculturist  to  the  station.  R.  S.  Alden,  B.  S.,  has  been 
appointed  farm  superintendent. 

Kentucky  Station. — On  page  314  of  this  volume  the  paper  on  "The  codling 
moth  and  apple  rot,"  wrongly  ascribed  to  C.  W.  Mathews,  should  be  credited  to 
H.  Garman. 

North  Dakota  College. — The  college  has  established  winter  courses  of  12  weeks 
in  dairying,  agriculture,  and  domestic  economy. 

Oklahoma  College  and  Station. — H.  E.  Alvord  has  resigned,  andE.  D.  Murdaugh 
has  been  elected  president  of  the  college. 

Pennsylvania  College. — Arrangements  have  been  made  to  include  in  the  cream- 
ery course  the  present  winter  instruction  in  pasteurizing  milk  and  cream,  and  the 
services  of  C.  L.  Beach,  of  Wisconsin,  have  been  secured  as  instructor  in  this  branch. 

Texas  Station. — Beginning  with  the  new  year  this  station  has  established  a 
new  substation  near  Beeville,  Bee  County,  in  extreme  southern  Texas,  to  be  sup- 
ported by  State  appropriation.  Citizens  have  donated  151  acres  for  this  purpose, 
and  building  will  begin  at  once.  The  line  of  experiments  will  include  soil  tests, 
varietal  work  with  fruits,  field  crops,  and  vegetables,  and  much  work  undertaken 
will  be  of  subtropical  nature.  Irrigation  by  windmill  from  underground  flow  at  a 
depth  of  40  ft.  will  be  tried. 

Diseases  op  Plants. — The  Royal  Botanical  Society  of  Belgium  has  appointed  a 
committee  of  research  and  of  reference,  in  order  to  supply  cultivators  with  informa- 
tion relating  to  the  various  maladies  which  infest  plants.  Botanical  specimens 
may  be  seut  to  Messrs.  Marchal  and  Nypels,  of  Brussels ;  Gravis  and  Michiels,  of 
Liege,  and  Laurent,  of  Gembloux,  and  insects  may  be  sent  to  M.  Lameere,  Brussels, 
or  M.  Paskin,  Gembloux. 

Personal  Mention. — Dr.  S.  Nawaschin  has  been-  chosen  professor  of  botany  and 
director  of  the  botanical  gardens  at  the  University  of  Kiew,  Russia. 

Sappin-Trouffy  has  been  awarded  the  Desmaziferes  prize  of  the  Botanical  Society 
of  France  for  his  work  on  the  structure  and  development  of  the  Uredinece. 

P.  Duchartre,  the  last  of  the  founders  of  the  Botanical  Society  of  France,  died  at 
Paris  November  5,  1894,  at  the  age  of  83  years. 

Dr.  Buerstenbinder,  general  secretary  of  the  Agricultural  Central  Association  of 
the  Duchy  of  Brunswick,  Germany,  died  November  20. 
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The  desirability  of  more  systematic  and  tlioroiigli  feeding  experiments 
has  at  different  times  been  nrged  in  tlie  Experiment  Station  Eecord. 
Many  useful  experiments  in  this  line  have  already  been  made  at  our 
stations.  We  have  not,  however,  fully  realized  as  yet  that  in  order  to 
attain  the  highest  success  cooperative  experiments  involving  many 
animals  and  requiring  the  services  of  a  large  number  of  experts  should 
l)e  conducted.  Such  experiments  are  costly,  but  their  importance  easily 
justifies  large  expense  on  their  account.  Denmark's  success  in  dairying- 
commands  the  admiration  of  the  agricultural  world.  In  the  following 
pages  Prof.  F.  W.  Woll,  of  the  Wisconsin  Experiment  Station,  has  at 
our  request  shown  in  part  why  Denmark  has  attained  such  phenomenal 
results  with  her  milch  cows. 

With  an  area  of  only  14,500  square  miles  and  a  population  of  some- 
thing over  2,000,000  people,  Denmark  at  the  present  receives  every 
year  more  than  -$25,000,000  from  abroad  for  her  butter  product,  and  in 
the  course  of  the  last  10  years  her  exports  of  butter  have  more  than 
trebled.  To  trace  the  causes  of  such  magnificent  results  is  one  of  the 
most  interesting  and  proiitable  tasks  that  the  student  of  dairying  can 
desire.  A  verj^  imjiortant  factor  in  this  progress  is  doubtless  to  be 
found  in  the  work  of  the  Danish  State  Experiment  Station,  one  branch 
of  whose  work  we  shall  briefly  consider  in  this  article. 

Systematic  cooperative  experiments  along  this  line  of  dairying  have 
been  conducted  in  Denmark  for  more  than  20  years  past,  the  first 
experiments  having  been  made  in  1872.  The  late  well  known  investi- 
gator of  dairy  problems,  Prof.  jST.  J.  Fjord,  was  the  originator  and  the 
soul  of  the  movement  until  his  death  in  1891,  since  which  time  the 
experiments  have  been  continued  according  to  the  same  plan  and  in 
all  essential  points  in  the  same  manner  as  before  under  the  direction 
of  his  successor,  F.  Friis,  a  prominent  dairyman  and  estate  owner,  and 
for  many  years  a  cooperator  in  Fjord's  experiments.  The  feeding 
experiments  gradually  developed  into  mammoth  undertakings,  and 
stand  to-day  with  hardly  a  parallel  in  any  country,  both  as  regards  the 
extensive  scale  on  which  they  are  carried  on  and  the  care  in  even 
minutest  details  expended  in  their  conduct. 
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The  earlier  cooperative  experiments  conducted  by  Professor  Fjord 
include  investigations  of  such  dairy  problems  as  the  use  of  low-pressure 
boilers  for  creamery  work,  storage  of  ice  and  snow,  conditions  affecting 
the  shrinkage  of  ice  in  icehouses,  creaming  of  milk,  comparative  value 
of  centrifugal  and  gravity  creaming,  experiments. in  tbe  manufacture  of 
skim-milk  cheese,  the  cooling  of  butter,  the  construction  of  Fjord's 
"control  centrifuge,"  etc.  Tliese  investigations  were  conducted  in 
creameries  and  private  dairies  in  different  sections  of  Denmark,  as  a 
rule  in  3  or  4  different  factories  at  a  time,  but  occasionally,  as  in  the 
case  of  the  experiments  on  the  relative  value  of  centrifugal  and  gravity 
creaming,  in  as  many  as  16  different  places. 

Tlie  larger  number  of  these  experiments  were  conducted  previous  to 
1883,  and  are  described  in  the  first  24  reports  on  dairy  experiments  con- 
ducted by  Professor  Fjord.  The  Danish  State  experiment  station  was 
organized  as  a  separate  institution  in  1883  by  the  establishment  of  the 
central  station  or  the  laboratory  for  agricultural  economic  experiments 
of  the  Ivoyal  Agri(;ultural  and  Veterinary  College,  The  Government 
appropriated  122,000  kroner  ($33,000)  for  a  building  in  1882,  and  a  sub- 
stantial and  commodious  structure  was  erected  during  the  following 
year  on  the  grounds  of  the  agricultural  college  in  Copenhagen,  The 
annual  budget  of  the  station  has  been  about  $16,500. 

The  first  feeding  exi>eriments  were  begun  in  the  winter  of  1883-'84 
with  an  investigation  of  the  value  of  centrifugal  skim  milk  for  calves 
and  pigs.  These  were  followed  by  experiments  as  to  the  comparative 
value  of  grain,  skim  milk,  and  whey  for  swine,  conducted  in  1884-'87  on 
9  different  estates  with  487  animals  in  all.  Wliile  the  swine-feeding 
experiments  have  been  continued  of  late  years,  the  main  attention  of 
the  station  has  since  1887  been  directed  toward  the  cooperative  feeding 
experiments  with  milch  cows. 

These  experiments  have  since  1890  been  conducted  on  7  or  8  dairy 
farms  in  different  parts  of  Denmark  under  the  immediate  direction  and 
supervision  of  the  experiment  station  in  Copenhagen.  The  owners  of 
the  estates,  who  are  progressive  and  public- spirited  dairymen,  gratui- 
tously place  a  portion  of  their  herds  at  the  disposal  of  the  station  for 
experimental  purposes.  The  plan  of  the  experiments  and  the  questions 
to  be  taken  up  for  study  are  decided  upon  by  the  director  of  the  sta- 
tion after  a  thorough  discussion  and  consultation  with  the  owners  of 
the  estates  or  their  representatives  and  others  interested.  The  prob- 
lems investigated  have  always  been  of  direct  practical  importance,  to 
Danish  dairymen,  while  the  experiments  have  been  planned  and  con- 
ducted in  a  strictly  scientific  manner  ami  errors  guarded  against  in 
every  possible  way,  so  that  the  results  obtained  could  be  depended 
upon  as  absolutely  correct.  Since  1891  the  study  of  each  problem  inves- 
tigated has  been  continued  2  years  without  a  change  of  plan,  no  results 
being  published  before  the  second  year's  experiment  is  over.  This 
precaution  haS;,  however,  been  proven  rather  unnecessaiy  by  the  results 
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now  at  liand,  but  it  unquestionably  adds  to  the  value  of  tlie  experi- 
ments. 

Eacli  experiment  is  divided  into  a  preliminary  period,  the  experiment 
proper,  and  a  post-experimental  i)eriod. 

The  preliminary  period  generally  lasts  from  3  to  5  weeks.  The  ani- 
mals are  in  each  case  selected  from  herds  of  100  to  200  milch  cows, 
and  are  healthy,  fresli  caws  of  any  age  above  2  years.  A  somewhat 
larger  number  of  cows  than  is  strictly  needed  for  the  experiment  is 
set  apart  at  each  estate.  These  are  weighed  and  their  age,  time  of 
calving,  and  milk  yield  noted.  From  this  number  the  cows  desired 
for  the  experiment  are  selected,  either  30  or  40  being  generally  chosen 
at  each  estate.  These  cows  are  then  j)ii|,  on  a  uniform  ration,  and  the 
morning's  and  evening's  milk  of  each  cow  weighed  and  tested  by  the 
control  centrifuge  and  by  Soxhlet's  aerometric  method.  After  some 
days  the  cows  are  separated  into  lots  of  10  each,  in  such  a  manner 
that  the  average  age,  live  weight,  number  of  days  in  milk,  yield  of 
milk  and  per  cent  of  fat  in  the  milk  of  the  cows  in  each  lot  at  each 
estate  are  so  nearly  alike  that  it  may  be  safely  assumed  that  when  fed 
on  the  same  food  they  will  continue  to  give  approximately  the  same 
quantity  of  milk  of  similar  quality  for  the  greater  portion  of  the  i^eriod 
of  lactation.  The  daily  weighings  and  examinations  of  the  milk  are 
now  continued  for  some  time  as  before,  and  in  addition  the  mixed 
milk  from  each  lot  is  analyzed.  If  the  lots  thus  formed  do  not  prove 
to  ttll  the  demands  made,  a  second  grouping  of  the  cows  is  made,  and 
the  feeding  and  examinations  continued  until  it  is  found  that  the  lots 
formed  meet  the  requirements.  During  an  intermediate  period  of  10 
d;iys  the  animals  in  the  different  lots  are  then  gradually  accustomed  to 
the  food  they  are  to  receive  in  the  experiment  proper. 

During  the  experiment  proper,  one  lot  of  cows  is  fed  as  in  the  pre- 
liminary and  the  post-experimental  periods,  while  the  rations  of  the 
other  lots  are  changed  so  as  to  make  the  former  lot  intermediate 
between  them.  To  illustrate:  In  the  fourth  and  fifth  years'  experi- 
ments barley  and  oats  were  compared  with  mixtures  of  oil  cakes.  If  4 
lbs.  each  of  grain  and  oil  cakes  were  fed  on  a  certaiu  estate  to  lot  B 
(intermediate  lot),  lot  A  received  6  lbs.  of  grain  and  2  lbs.  of  oil  cakes, 
and  lot  C  2  lbs.  of  grain  and  6  lbs.  of  oil  cakes.  The  other  part  of  the 
rations  is  the  same  in  all  cases,  except  the  quantity  of  straw,  this  being 
always  fed  ad  libitum. 

The  different  dairymen  cooperating  are  left  some  latitude  as  regards 
the  quantity  of  feeding  stuffs  to  be  fed  their  cows,  but  the  relative  pro- 
portions of  each  and  the  character  of  the  feeding  stuffs  or  rations  to  be 
compared  is  the  same  in  case  of  all  herds. 

The  experiment  proper  includes  from  4  to  10  10  day  periods  at  the 
different  estates  and  during  different  years,  the  duration  of  the  experi- 
ment depending  on  a  variety  of  causes,  the  decrease  in  milk  yields  of 
tlie  cows,  the  supply  of  feeding  stuffs  on  hand,  etc.     The  experiment 
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proper  is  followed  by  an  intermediate  feeding-  of  10  days  and  a  post- 
experimental  i^eriod  lasting  from  40  to  80  days,  introduced  to  study  the 
residuary  effects  of  tlie  rations  fed  in  the  preceding  period  on  tlie  pro- 
duction of  milk  and  its  components.  During  this  time  tlie  cows  in  all 
3  (or  4)  lots  again  receive  the  same  food  that  was  fed  to  all  the  cows 
during  the  preliminary  period,  and  to  one  of  the  lots  throughout  the 
experiment.  The  milk  is  weighed  and  analyzed  as  during  the  other 
periods. 

The  animals  included  in  the  experiments  at  each  estate  are  in  charge 
of  a  feed  master  or  superintendent  paid  by  the  experiment  station, 
Avhose  only  business  on  the  estate  is  to  feed  and  take  care  of  the  cows, 
and  to  conduct  the  experiment  according  to  directions.  He  weighs  the 
morning  and  evening  milk  of  etich  cow  and  also,  as  a  check,  the  mixed 
milk  from  each  lot.  He  furthermore  samples  the  milk,  makes  examina- 
tions by  Fjord's  centrifuge,  weighs  out  the  rations  for  each  lot  and  dis- 
tributes among  the  cows  according  to  the  requirements  of  each  animal. 
He  is  superintended  by  an  assistant  of  the  exx)eriment  station,  who 
visits  the  estate  at  intervals  and  is  present  regularly  on  several  days 
during  each  10-day  period  of  the  experiment  proper  to  make  fat  deter- 
minations according  to  Soxhlet's  method,  wlien  such  are  made,  and  to 
perforni  other  work  that  can  not  safely  be  intrusted  to  the  feed  master, 
such  as  sampling  of  the  mixed  milk  of  the  different  lots  and  of  feeding 
stuffs  eaten,  analyses  of  which  are  made  in  the  chemical  laboratory  of 
the  station.  The  assistant  also  sees  to  it  that  the  exiieriment  is  being- 
conducted  according  to  the  i)lan  laid  down. 

Each  assistant  has  the  supervision  of  the  experiments  at  two  estates. 
The  series  of  experiments  conducted  every  year  have  therefore  as  a  rule 
required  for  tlieir  management  8  feed  masters,  4  assistants,  and  4 
chemists,  besides  the  chief  chemist  of  the  station.  Tlie  data  obtained 
are  recorded  and  tabulated  by  the  station  bookkeeper  and  clerk,  and 
the  director  of  tlie  station  brings  the  results  and  the  statement  of  the 
experiments  before  the  public,  making  in  all  19  men  whose  time  is 
largely,  and  as  far  as  IG  men  go  entirely,  taken  up  with  the  experiments 
when  these  are  in  progress. 

The  following  synopses  of  the  earlier  cooperative  feeding  experiments 
■will  show  the  main  results  obtained. 

The  first  year's  experiments  made  (1887-'88)  were  a  study  of  the  value 
of  adding  roots  to  rations  containing  a  good  supply  of  concentrated 
feeding  stuff's.  The  exjieriments  were  conducted  on  5  estates,  with  14G 
cows  in  all.  While  the  average  quality  of  the  milk  produced  remained 
the  same  for  all  lots,  the  milk  yield  was  increased  on  the  root  feeding, 
viz,  nearly  3  lbs.  per  head  per  diiy  on  rutabagas  and  1^  lbs.  on  turnips, 
feeding  40  lbs.  of  the  former  and  2G.4  lbs.  of  the  latter.  The  average 
live  weights  of  all  lots  increased  during  the  experiment,  the  lots 
receiving-  roots  gaining  more  than  the  lot  receiving  no  roots. 
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The  second  year's  experiments  (1889)  were  a  comparison  of  concen- 
trated feeding-  stuffs  and  roots.  The  concentrated  feeding  stuffs  in  the 
rations  were  partially  replaced  by  roots  in  the  i^roportion  of  1 :  10  (ruta- 
bagas) and  1 :  V^^  (turnips).  Forty-four  pounds  of  ruta-bagas  or  52.8 
lbs.  of  turnips  were  also  fed  to  other  lots  in  addition  to  the  regular  grain 
ration.  Five  estates  coiiperated,  with  186  cows  in  all.  The  results 
showed  that  10  lbs.  of  rutabagas  or  12  lbs.  of  turnips  were  of  approxi- 
mately ei|ual  value  in  the  rations  fed,  both  as  regards  the  yield  of  milk 
produced,  increase  in  live  weight,  or  straw  eaten.  The  quality  of  the 
milk  produced  by  the  lot  fed  concentrated  foods  with  no  roots  was 
on  the  average  somewhat  better  than  that  produced  when  roots  were 
fed,  except  in  case  of  the  lot  fed  roots  in  addition  to  the  concentrated 
foods,  the  milk  of  which  contained  slightly  more  fsit  than  that  from 
the  other  lots.  There  was  an  increase  in  milk  yield  of  2.1  lbs.  per 
head  per  day  when  roots  were  fed  as  an  additional  food. 

The  third  year's  experiments  (1890)  were  a  continuation  of  the  exper- 
iments of  the  preceding  years,  the  only  difference  being  in  the  quantity 
of  roots  fed,  which  was  somewhat  larger.  Eight  estates  took  part  in  the 
experiments,  with  304  animals  in  all.  The  results  of  the  second  year's 
experiments  were  confirmed  in  all  essential  points. 

In  the  fourth  and  fifth  years'  experiments  (1891  and  1892)  grains  and 
oil  cakes  were  compared.  Eight  estates  took  part,  and  the  number  of 
cows  included  was  480.  An  abstract  of  these  experiments  has  been 
given  (E.  S.  R.,  4,  pp.  601-60G). 

The  sixth  and  seventh  years'  experiments  (1893  and  1894)  were  a 
comparison  of  grains  and  wheat  bran.  Seven  estates  took  i^art,  487 
cows  being  included.  An  account  of  these  experiments  is  given  on 
page  657  of  the  present  number  of  the  Record. 

Both  on  account  of  the  large  number  of  animals  inchided  in  these 
exijeriments  and  the  systematic  and  painstaking  manner  in  which  they 
have  always  been  conducted,  the  results  obtained  come  with  a  great 
deal  of  force  and  carry  conviction  with  them.  When  published  they 
have  by  general  consent  settled  questions  previously  debated.  The 
infiuence  of  the  experiments  in  European  countries  has  also  been 
great,  and  they  have  for  all  time  put  an  end  to  feeding  experiments 
conducted  with  one  or  two  cows,  or  lasting  only  a  couple  of  weeks  or 
less.  They  bear  a  relation  to  Danish  dairying  and  to  the  dairy  world 
similar  to  that  which  the  Rothamsted  exi^eriments  bear  to  general 
agricultural  practice.  While  of  much  more  recent  inception  than 
these,  they  have  furnished  us  with  equally  reliable  information  con- 
cerning the  problems  investigated.  In  originating  and  j)erfecting  this 
system  of  cooperative  feeding  experiments  Professor  Fjord  has  erected 
a  monument  for  himself  that  will  always  bear  witness  of  his  genius, 
the  usefulness  of  which  is  increased  with  each  new  investigation  added 
to  the  series. 
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IHrector  of  the  A/jriculturalOhemical  Institute  of  the  University  of  Leipsic. 
INTRODUCTION. 

For  the  maintenance  of  life  in  the  broadest  sense  of  the  word,  the  life 
of  i)lants  as  well  as  of  animals,  a  regular  supply  of  new  material  which 
we  call  food  is  necessary. 

This  serves  in  part  for  the  building  up  of  new  tissue,  in  part  for 
rejdacing  the  tissue  lost  through  metabolism,  but  most  of  all  in  fur- 
nishing the  force  or  energy  which  makes  life  possible,  whetlier  it  mani- 
fests itself  as  vital  force,  heat,  or  in  electrical  phenomena.  The  con- 
sumption of  food  is  therefore  chiefly  valuable  in  giving  the  body  the 
energy  necessary  for  maintaining  life. 

In  this  last  respect  there  is  apparently  a  fundamental  difference 
between  the  life  of  plants  and  of  animals.  Although  plants  can  build 
their  tissues  from  inorganic  materials,  namely  carbon  dioxid,  water, 
nitric  acid,  and  certain  salts,  and  although  these  are  regarded  as  nutri- 
ents, yet  they  can  give  no  energy  to  the  plant  and,  if  the  energy  neces- 
sary to  life  must  be  famished  by  the  food,  they  can  not  in  the  strictest 
sense  be  called  nutrients.  To  become  such  the  inorganic  substances 
are  changed  in  the  chlorophyll  apparatus  of  the  plant  into  organic 
compounds  laden  with  energy.  This  change  is  effected  through  the 
agency  of  energy  in  the  light  and  heat  of  the  sun's  rays.  This  is 
necessary  in  order  to  provide  the  energy  Avhich  is  as  necessary  for  the 
plant  as  for  the  animal.  In  reality  the  plant  does  not  live  u])on  carbon 
dioxid,  water,  and  the  like,  but  upon  organic  substances  elaborated  by 
the  energy  of  light  in  peculiar  organs  which  are  present  in  many 
plants  but  are  lacking  in  others.  The  plants  Mliich  lack  these  organs 
are  not  capable  of  utilizing  the  inorganic  compounds.  In  order  to 
build  tissue  and  carry  on  the  functions  of  a  living  organism  they  must 
feed  upon  organic,  energy-furnishing  material.  Carbon  dioxid,  water, 
and  nitric  acid  are  therefore  not  the  food  of  plants  but  only  the 
materials  from  which  certain  plants  can  form  food. 


»  Translated  by  C.  F.  Laugwortliy,  Ph.  D. 
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But  eveu  those  plauts  which  possess  the  power  of  transforming 
inorganic  into  organic  matter  can  do  this  only  under  two  conditions. 
A  chlorophj'll  apparatus  is  necessary,  and  this  must  be  acted  upon  by 
light  and  heat  waves  of  definite  intensity. 

While  the  seed  is  sprouting  and  the  first  organs  of  the  young  plant 
are  being  formed,  the  organism  subsists  on  food  which  was  stored  up 
in  the  seed,  and  not  upon  carbon  dioxid,  water,  etc.  This  food  fur- 
nishes not  only  the  material  from  which  new  tissue  is  produced,  but  also 
the  energy  which  each  organism  must  have  from  the  first  moment  of 
its  existence.  The  energy  furnished  by  the  organic  material  of  the 
seed  takes  the  form  of  heat  and  furnishes  the  considerable  quantity  of 
vital  force  which  the  young  plant  needs  in  overcoming  the  obstacles  to 
its  existence.  It  is  no  slight  task  for  the  delicate  sprouting  plant  to 
force  away  the  earth  which  covers  it  and  work  its  way  to  the  light. 
When  this  is  accomplished,  although  the  young  plant  be  kept  away 
from  the  light  or  the  amount  of  heat  be  insufficient,  it  will  neverthe- 
less grow,  but  without  being  benefited  by  the  carbon  dioxid,  etc.,  even 
if  they  are  present  in  abundance.  The  growth  and  strength  are  all 
derived  from  the  material  stored  up  in  the  seed,  and  growth  continues 
only  as  long  as  the  supply  lasts. 

The  inorganic  substances  are  valuable  for  plants  possessing  chlo- 
rophyll apparatus  only  so  long  as  the  conditions  prevail  which  favor 
assimilation.  When  sunlight  is  lacking  no  new  organic  material  is 
formed.  However,  the  plant  lives,  grows,  and  breathes  as  energetically, 
and  perhaps  even  more  energetically,  during  the  night  than  during  the 
day.  It  lives,  grows,  and  breathes  both  by  night  and  by  day  from 
organic,  energy-furnishing  substance.  We  must,  therefore,  consider 
that  the  green  plants  and  those  lacking  green  color  agree  essentially  as 
regards  the  condition  of  nutrition. 

The  green  plants  differ  from  the  others  only  in  that  they  possess 
organs  which  have  the  power  of  utilizing  the  energy  which  comes  to 
them  from  the  sun.  They  can  break  up  the  carbon  dioxid  and  change 
it  into  organic  compounds  which  serve  for  food  and  other  requirements 
of  the  plant,  and  thus  a  large  part  of  the  energy  of  the  sunlight  is 
stored  up  in  the  newly  formed  organic  compounds. 

Just  as  all  plants  live  upon  organic  compounds  which  they  them- 
selves produce  or  obtain  ready-made  from  some  other  source,  so  all  ani- 
mals also  live  upon  organic  substance. 

Herbivorous  animals  live  upon  the  substances  stored  up  in  the  jilants, 
and  carnivorous  animals  upon  the  substances  which  the  herbivorous 
animals,  which  become  their  prey,  have  obtained  from  plants. 

There  is  no  more  a  fundamental  difference  between  plant  and  animal 
life  than  there  is  between  green  plants  and  those  lacking  chlorophyll. 
The  conditions  essential  for  life  in  the  plant  and  animal  world  are  there- 
fore alike.     The  plant  which  lacks  green  coloring  matter  x)erishes  when 
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the  required  iiinouiit  of  eiierjLjy  iu  the  form  of  or<;aMic  matter  is  not 
forthcoming.     LTiuler  the  same  conditions  an  animal  starves  also. 

If  by  artificial  means  the  chlorophyll  apparatus  is  hindered  from  its 
normal  functions  the  sprouting  plant  lives  only  until  reserve  material 
in  the  seed  is  exhausted.  Plants  with  green  leaves  increase  iu  weight 
and  store  up  reserve  material  in  their  tissues  and  organs,  and  build  new 
tissue  and  new  organs  when  tlie  conditions  are  such  that  they  can  pro- 
duce more  organic  substance  than  is  necessary  for  bare  existence. 
When  an  animal  obtains  more  organic  substance  than  is  necessary  for 
carrying  on  its  lite  processes,  be  this  the  production  of  heat  or  muscular 
energy,  the  excess  is  stored  up  iu  the  organism  iu  the  form  of  fat,  just 
as  in  plants,  under  like  conditions,  starch,  sugar,  and  fat  are  stored  up. 
Although  normal  gi'owtli  in  a  plant  or  animal  is  completed  by  the  aid 
of  organic  substances,  the  inorganic  compounds  are  also  necessary. 
Without  certain  salts  it  is  impossible  for  a  plant  to  produce  organic 
substances  or  for  an  animal  to  maintain  life.  This  fact  is  self  evident 
and  is  only  mentioned  to  avoid  the  possibility  of  misunderstanding. 

Organic  substances  furnish  the  animal  almost  entirely,  and  the  plant 
in  large  measure,  with  the  energy  necessary  to  sustain  life  processes. 

The  determination  of  the  heat  equivalent  of  these  substances  must 
be  of  the  greatest  importance  in  the  study  of  the  laws  of  nutrition, 
since  it  furnishes  a  means  of  measuring  the  i^otential  energy  in  these 
compounds. 

I  have  devoted  much  time  to  the  study  of  this  problem  since  1877. 
At  that  time  only  one  publication  on  the  subject  had  appeared.  This 
was  by  Frankland,^  in  1860.  He  followed  a  method  of  investigation 
devised  by  Lewis  Thompson.  Tliis  consisted  in  mixing  the  organic 
substance  in  the  proper  i^roportion  with  potassium  chlorate  and  burn- 
ing it  in  a  (;alorimeter  in  such  a  manner  that  the  gases  of  combustion 
passed  through  water  and  there  gave  up  their  heat.  The  method 
seemed  extremely  simple,  and  the  apparatus  was  so  easily  made  that 
apparently  it  was  only  necessary  to  follow  in  Frankland's  footsteps  to 
obtain  satisfactory  results. 

On  close  examination,  however,  it  became  apparent  that  neither  the 
method  nor  the  apparatus  as  Frankland  used  it  sufficed  for  accurate 
results.  It  was  also  evident  that  it  was  only  necessary  to  eliminate 
ceilain  errors  from  the  method  to  make  it  available  for  exact  research. 

I  described  an  improved  method  in  1879.^  But  even  in  this  form  the 
method  and  apparatus  were  not  sufiicient  for  such  results  as  I  desired 
to  obtain.  Many  improvements  were  made  and  many  earlier  results 
were  thrown  aside  until  at  last,  in  1884,^  the  method  was  ])erfected.  In 
elaborating  the  method  the  difficulties  to  be  overcome  arose  from  the 

1  Phil.  Mag.,  4th  ser.,  32,  p.  182. 
*  Jour.  prak.  Chem.,  19,  p.  115. 
'Laudw.  Jahrb.,  13  (1884),  p.  513. 
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fact  that  tlie  couibustiou  was  not  a  direct  one,  but  was  accompanied  by 
a  number  of  the  secondary  reactions,  some  of  which  iutinenced  the 
results  on  the  positive  and  some  on  the  negative  side.  These  errors 
could  only  be  estimated  by  indirect  methods,  for  at  the  time  these 
investigations  were  made  there  was  not  a  single  substance  available 
whose  heat  of  combustion  had  been  determined  by  reliable  methods. 
Had  we  then  possessed  a  substance  with  a  known  heat  of  combus- 
tion, so  that  a  definite  amount  of  heat  could  be  produced  at  will,  it 
would  have  been  an  easy  matter  to  determine  the  absolute  value  of 
these  secondary  thermal  processes.  In  the  determinations,  however, 
the  constants  representing  these  secondary  thermal  processes  had  to 
be  learned  by  indirect  and  tedious  methods,  and  as  a  matter  of  course 
each  error  in  the  constants  affected  the  final  results. 

In  the  course  of  time  the  discovery  of  Berthelot's  bomb  made  pos- 
sible great  progress  in  thermochemistry,  since  it  is  an  instrument  whicli 
measures  the  heat  of  combustion  of  all  combustible  compounds  with 
astonishing  accuracy. 

We  have  used  this  apparatus  since  1887.^  I  have  described  it  in 
detail  in  a  former  publication.^ 

We  have  repeated  with  it  nearly  all  the  exf)eriments  made  by  the 
Ijotassium  chlorate  method.  This  repetition  has  shown  that  in  these 
earlier  results  there  is  a  constant  error,  although  these  results  agree 
very  nearly  with  each  other.  This  error  is  seldom  over  2  per  cent, 
often  less,  and  is  always  on  the  same  side.  If  this  amount  is  added 
to  the  results  obtained  by  us  with  the  potassium  chlorate  method, 
values  are  obtained  which  are  accurate  enough  to  meet  the  present 
requirements. 

This  error,  which  in  many  cases  is  of  very  little  moment,  is  due  to 
the  fact  that  iu  spite  of  all  efibrt  it  was  not  possible,  with  the  indirect 
method  then  available,  to  estimate  accurately  the  value  of  the  constants 
which  represent  the  secondary  thermal  processes  in  the  combustion. 

I  think  I  owe  it  to  myself  and  those  who  have  worked  with  me,  since 
we  have  worked  so  earnestly,  to  make  these  explanations  here,  and  it 
is  also  desirable  to  do  this  since  the  method  we  had  followed  has  been 
the  subject  of  uiuch  unjust  criticism.  The  i^otassium  chlorate  method 
was  abandoned,  not  because  with  the  improvements  I  had  made  it  was 
inaccurate,  but  because  the  Berth elot  and  Mahler  apparatus  was  much 

•  Berthelot's  apparatus  consists  of  a  steel  bomb,  cylhidric.al  in  form  and  lined  with 
platinum.  The  substance  to  be  burned  is  held  iu  a  platinum  crucible  inside  the 
bomb.  Oxygen  is  forced  into  the  apparatus  until  the  pressure  is  20  or  25  atmos- 
pheres. The  bomb  is  immersed  in  water  and  the  substance  is  ignited  by  an  electric 
current.  The  rise  in  temperature  of  the  water  shows  the  amount  of  heat  produced 
by  the  combustion  of  the  substance.  The  apparatus  is  described  in  Bulletin  No. 
21  of  the  Office  of  Experiment  Stations  on  Methods  and  Results  of  Food  Investi- 
gation. 

^  Jour.  prak.  Chem.,  2d  ser.,  39,  p.  503. 
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easier  to  use,  and  because  it  was  peculiarly  suited  to  determining  the 
heat  equivalent  of  many  compounds  which  can  not  be  determined  at 
all  by  the  potassium  chlorate  method,  for  instance,  those  which  are 
easily  volatilized. 

The  principle  on  which  the  Berthelot  apparatus  is  constructed  is  this: 
A  weighed  quantity  of  the  substance  under  investigation  is  burned  in 
an  atmosphere  of  oxygen  under  high  pressure,  sometimes  twenty-five 
atmospheres,  and  the  heat  liberated  is  collected  in  a  known  quantity 
of  water.  From  the  rise  in  the  temperature  of  the  water  the  heat 
equivalent  of  the  substance  can  be  calculated. 

Details  of  the  process  may  be  found  in  the  article  quoted  above. 
Mahler's  apparatus  gives  as  good  results  as  Berthelot's.  It  differs  from 
Berthelot's  in  that  it  is  simpler  in  construction  and  hence  easier  of 
manipulation.  In  each  apparatus  there  is  complete  combustion  to  the 
final  decomposition  products;  in  the  case  of  albumen,  for  instance, 
to  carbon  dioxid,  water,  nitrogen,  and  sulphuric  acid.  There  are  no 
side  products  with  the  exception  of  a  little  nitric  acid,  but  the  quan- 
tity of  this  can  be  easily  determined,  and  the  heat  due  to  its  formation 
taken  into  account  in  the  calcttlations. 

The  purpose  of  this  article  is  not  so  much  to  give  results  hitherto 
unpublished  as  to  collate  what  is  known  of  the  heat  equivalent  of  those 
compounds  which  are  interesting  from  a  physiological  standpoint,  so 
that  these  facts  will  be  available  for  practical  use.  The  original  data 
are  scattered  through  a  considerable  number  of  publications.  All  our 
results  here  cited  were  obtained  from  combustions  made  with  the  Ber- 
thelot apparatus,  and  are  the  mean  values  of  several  determinations 
which  agreed  very  closely  with  each  other.  They  are  also  in  most 
cases  compared  with  similar  results  obtained  by  Berthelot. 

I.   PROTEIDS.^ 

Under  ordinary  circumstances  the  complete  combustion  of  albumi- 
noids is  very  difficult  to  accomplish.  In  the  bomb,  however,  under  a 
high  pressure  of  oxygen,  and  also  by  the  potassium  chlorate  method, 
which  furnishes  an  abundance  of  oxygen,  it  is  a  very  easy  matter. 

The  figures  in  the  following  table  are  derived  entirely  from  our 
determinations  made  with  the  Berthelot  apparatus.  A  comparison  of 
these  results  with  those  obtained  by  the  potassium  chlorate  method 
follows  later  on. 

Each  specimen  of  albuminoid  substance  used  was  as  pure  as  it  could 
be  obtained;  that  is,  in  each  case  it  was  extracted  with  ether  to  free  it 
completely  from  fat. 

Besides  the  heat  equivalent,  the  elementary  composition  of  each 
substance  was  determined  and  the  heat  equivalent  recalculated  on  an 
ash-free  basis.     It  should  be  borne  in  mind,  in  explanation  of  the 

'Jour.  prak.  Cbem.,  2d  ser.,  44,  p.  336. 
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fijL^iires  given  here  aud  later,  that  the  small  calorie  denotes  the  amount 
of  heat  required  to  raise  1  gm.  of  water  of  about  17°  one  degree  in 
temperature,  and  that  the  large  calorie  denotes  the  amount  of  heat 
needed  to  raise  1  kg,  of  water  of  about  17°  one  degree.  Where  not 
otherwise  specified  the  large  calorie  is  meant. 

Hiat  of  comhitnlion  and  clcineiitari/  composition  of  alhiiminoid  siihsfaiiccs. 


SuLstaiico. 


riiiiit  filirii) 

Sc  I'll  111  ill  1)11  ineu 

Sviitciiiin 

H'ciiioul(,hin 

]\Iill<  cnsciii  I 

Milk  ca.seiii  11 

Yi.lk  (if  e-g- 

Lr,i;illi)ill 

Aiti'liin 

Eirj;-  albunu'ii 

Fiber     nf    meat     (extracted 

witli  water) 

Albiinieu  (crystallized) 

]Meat.  free  from  fat 

Do. 

Blond  fibrin 

Haniack's  albumen 

C'onulutin 

I'eptoue 


Heat 
equiva- 
lent per 

gram. 


Small 
calories. 
5.941.0 
5,  917.  8 
5,  907.  8 
5,  885.  1 
5,  867.  0 
5,849.6 
5,  840.  9 
5,  793.  1 
5,745.1 
5,  735.  2 

5,  720.  5 
5,  672.  0 
5,  662.  6 
5,  640.  9 
5,  6:J7. 1 
5,  553.  0 
5,  479. 0 
5,  298.  8 


Elementary  composition. 


Carbon. 


^J^"-  l^itrogen 


Per  cent. 
54.  39 

53.  93 
53.64 

54.  73 
54.  02 
54.14 
53.  50 
53.  22 
50.27 
52.  95 

52.11 
51.48 


Per  cent. 
6.92 
7.65 
7.44 
6.06 
7.33 
6.85 
7.31 
7.17 
7.90 
7.50 

7.  10 
6.76 


52.  02 

7.30 

52.  93 

7.16 

50.  GO 

6.08 

50.  78 

6.74 

50.  10 

6.45 

Per  cent. 
15.39 
15.15 
15.76 
16. 5U 

15.  52 
15.01 
15.26 
15.18 
10.04 
15.19 

10.44 
18. 14 

16.  38 
10.36 
16.  72 
14.51 
17. 51 
16.42 


Sulphur. 


Oxygen. 


Per  ceiit. 

1.02 

1.18 

1.09 

.40 

.  75 

.78 

1.11 

.46 

1.09 

1.51 

1.03 
.96 
1.09 
1.01 
1.13 
1.89 
.79 
1.24 


Chlorin. 


Per  cent. 
22.  28 

Per  cent. 

22.  09 

22.07 
22.  25 
22.  38 

22.  62 

22.  82 

23.97 
24.70 

22.85 

23.32 

22.60 

23.31 

22.00 
23.  07 
24.18 
25.79 

'i'sG 

It  is  no  more  possible  to  speak  of  one  value  for  the  heat  equivalent 
of  the  albuminoids  than  it  is  to  speak  of  a  single  uniform  chemical 
composition  for  the  entire  group.  The  beat  equivalent  is,  however, 
unquestionably  proportioned  to  the  amount  of  combustible  elements. 
It  is  often  necessary  to  base  calculations  upon  an  average  albuminoid, 
and  so  also  it  is  necessary  to  use  an  average  heat  equivalent,  notwith- 
standing the  fact  that  the  variations  in  the  heat  equivalent  of  the 
different  albuminoids  may  be  quite  considerable.  This  average  value 
is  found  to  be  5,730,8  small  calories  per  gram,  and  corresponds  to  the 
average  elementary  composition. 

Per  cent. 

Carbon 52.71 

Hydrogeu 7.  09 

Nitrogeu 16. 02 

Snlphm- 1.03 

Oxygen 23. 15 


100.  00 


Berthelot,  who  also  investigated  albuminoids,  obtained  5,691  small 

calories  as  the  heat  equivalent.     This  number  is  so  near  ours  that  the 

mean  between  the  two,  5,711  small  calories,  can  be  taken  as  the  most 

probable  value.     Comparison  of  the  results  thus  obtained  with  those 

13788— No,  7 2 
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obtained  with  tlie  same  substances  by  the  potassium  chlorate  metbod 
shows  the  Ibllowinji-  lehition: 

Heats  of  cumbu8tion  by  old  and  new  methods. 


Material. 


Casein 

Egg  albumen 

Ciystallizetl  albiiuicn 

Fibrin 

Couglutin 

Average  of  all  albuiniuoids 


With 
oxygen. 


Small 
calories. 
5,  858.  .3 
5, 735.  2 
5,  672.  0 
5,  637. 1 
5,479.0 


With 
KCIO3. 


Small 
calorics. 
5,717 
5,579 
5,598 
5,511 
5,362 


5,711.0 


5,567 


Relation  of 
ileterinina- 
tions  by 
two  meth- 
ods. 


97.59 

97.28 
98.70 
97.  7G 
97.86 

97.48 


From  the  standpoint  of  thermodynamics  the  albuminoids  are  never 
completely  consumed  in  the  animal  body.  Only  in  isolated  cases,  with 
au  absolute  meat  diet,  for  instance,  is  the  digestion  of  albuminoids  at 
all  complete.  Generally  a  considerable  part  of  the  albuminoids  of  the 
food  passes  through  the  body  undigested.  Herbivorous  animals  digest 
only  50  to  80  per  cent  of  the  albuminoids,  the  amount  varying  some- 
Avhat  with  the  character  of  the  food.  Furthermore,  when  an  albumi- 
noid is  digested  in  the  animal  body  it  never  gives  up  all  its  energy, 
but  breaks  np,  leaving  urea  and  other  nitrogenous  products  uno.xidized. 
These  cleavage  products,  which  are  excreted,  are  laden  with  energy 
which  can  not,  however,  be  used  to  advantage  by  the  animal  organism. 
The  amount  of  energy  of  the  alliuminoid  which  is  really  utilized  by  the 
organism,  be  it  little  or  great,  is  determined  by  the  quantity  and  char- 
acter of  these  cleavage  products  which  are  excreted. 

Let  us  suppose  that  in  a  given  case  the  food  consumed  contains  an 
average  albuminoid,  with  10  per  cent  of  nitrogen,  and  yielding  5,711 
small  calories,  and  that  the  total  nitrogen  is  excreted  in  the  form  of 
urea.  One  gram  of  albuminoid  yields  0.3428  gm.  of  urea,  1  gm.  of 
urea  yields  2,537  small  calories;  hence  the  above  quantity  yields  8,697 
small  calories — that  is,  15,23  per  cent  of  the  energy  of  the  albuminoid 
is  not  utilized. 

In  another  case  let  the  albumen  be  in  the  form  of  couglutin,  which 
contains  17.51  per  cent  of  nitrogen  and  furnishes  5,179  small  calories. 
Under  tlie  same  conditions  as  before  1  gm.  of  couglutin  yields  0.3752 
gm.  of  urea  with  951.9  small  calories.  Therefore,  17.37  per  cent  of  the 
energy  of  the  couglutin  is  lost  to  the  organism. 

In  very  many  cases,  however,  the  cleavage  of  the  albuminoid  does 
not  progress  as  far  as  urea.  A  part  of  the  nitrogen  is  used  in  forming 
uric  acid  and  other  cleavage  products.  Herbivorous  animals  often 
excrete  a  considerable  part  of  the  nitrogen  as  hippuric  acid.  It  maybe 
easily  shown  by  thermochemical  methods  that  only  the  glycocol  group 
of  the  hippuric  acid  molecule  is  derived  from  albumen.    Now,  1  gm. 
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of  albumen  containing"  16  per  cent  of  nitrogen  would  yield  0.857  gm. 
ofglycocol.  The  lieat  equivalent  of  glycocol  is  3,128  small  calories. 
The  heat  equivalent  of  the  above  quantity  is,  therefore,  2,681  small 
calories;  or,  in  other  words,  46.95  per  cent  of  the  energy  of  that  part 
of  each  gram  of  albumen  which  is  transformed  into  glycocol  is  lost  to 
the  organism. 

Tlie  chemical  changes  which  take  place  in  the  animal  body  are  most 
varied.  Sometimes  a  larger,  sometimes  a  smaller,  i^art  of  the  albumen 
is  excreted  by  the  organism  unchanged  owing  to  incomplete  digestion. 
Furthermore,  a  considerable  part  of  the  energy  is  lost  to  the  organism 
by  the  formation  of  the  most  varied  cleavage  products.  One  is  thus 
forced  to  accept  the  conclusions  which  1  have  already  pointed  out,^ 
namely,  that  when  the  transformation  of  energy  which  takes  place  in 
the  animal  organism  is  to  be  measured  exactly,  the  heat  equivalent  of 
all  the  i^roducts  which  enter  and  are  excreted  from  the  organism  must 
be  known,  and,  further,  values  must  not  be  used  in  calculations  which 
are  based  on  insufficient  experimental  data.  Instead  of  this  it  is  bet- 
ter to  be  content  with  less  accurate  calculations  and  to  take  the  value 
found  by  assuming  that  urea  is  the  only  cleavage  product,  bearing  in 
mind  that  thus  the  real  value  of  the  albumen  is  overestimated.  That 
only  the  part  of  the  albumen  which  is  digested  is  referred  to  here  goes 
without  saying. 

liubuer  ^  characterizes  my  standpoint  as  "  a  very  remarkable  con- 
clusion," with  which  he  finds  it  difficult  to  agree.  I,  for  my  part,  can 
not  believe  that  it  is  possible  from  a  single  series  of  experiments,  even 
if  it  was  of  five  days'  duration,  to  devise  a  general  value  for  the  quantity 
of  energy  of  albumen  which  is  really  utilized.  When  Rubner  finds 
that  a  dog  on  a  meat  diet  loses  in  the  feces  and  urine  23.2  j)er  cent  of 
the  energy  contained  in  the  albumen  consumed,  I  do  not  wish  to  cast 
the  slightest  doubt  on  his  figures,  but  I  must  still  consider  it  incorrect 
to  apply  these  figures  to  other  cases  where  the  amount  of  the  feces  and 
the  quantity  of  the  cleavage  products  which  are  produced  along  with 
the  urea  are  entirely  different  from  those  in  Eubner's  experiments. 

I  insist,  therefore,  that  in  an  exact  investigation  of  the  metabolism 
of  energy  the  heat  equivalent  of  the  products  which  enter  and  are 
excreted  from  the  body  must  be  determined.  If  one  is  not  in  a  position 
to  do  this,  approximately  accurate  results  will  be  obtained  if  the  full 
value  of  the  digestible  albumen  in  the  diet  is  taken.  For  very  many 
cases  this  is  known,  so  for  each  gram  of  albumen  5,711  small  calories 
are  to  be  added  and  for  each  gram  of  the  urea  2,537  small  calories  are 
to  be  deducted  from  the  sum  total.  The  amount  of  urea  can  of  course 
be  easily  and  directly  determined.  There  are  to  be  deducted  for  the 
heat  of  solution  of  urea  21  small  calories  i)er  gram  and  for  each  gram 
of  hi[)puric  acid  1,311  small  calories.     The  number,  1,311  small  calories, 

•  Jour,  prak,  Chem.,  44,  p.  351.  *  Ztscbr.  Biol.,  30,  p.  89. 
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iiulicates  tlie  heat  equivalent  of  the  quantity  of  glycocol  wliicli  is  pro- 
duced by  the  splittino-  up  of  1  gra.  of  liippuric  acid. 

(relatinokh. — In  addition  to  the  true  albuminoids  the  heat  equivalents 
of  a  number  of  so-called  gelatinoids  liave  been  determined,  with  the 
following  results: 

Htat  of  cumhnstion  and  elemeniary  conqxjsition  of  (jelatinoids,  etc. 


Heat 
equivalent 
per  gram. 

Elementary  composition. 

Substance. 

Carbon. 

Hydro- 
gen. 

Nitrogen. 

Sulphur. 

Oxygen. 

Small 
calories. 
5,  961. 3 
5,510.2 
5,  355. 1 
5,130.6 
5,  039.  9 
4,  979.  6 
4,  650.  3 

Per  cent. 
55.  03 
50.20 
49.92 
49.14 
48.63 
48.63 
45.15 

Per  cent. 
7.20 
6.72 
5.75 
6.07 
6.64 
0.08 
6.40 

Per  cent. 
16.91 
16.54 
18.01 

15.  37 

16.  31 
18.97 

6.  80 

Per  cent. 

0.18 

3.70 

.80 

1.26 

.95 

Percent. 
20.  68 

Wool  fiber            

22.  84 

Tiber  of  skin            

26.  02 

27.56 

27.44 

26.32 

41.59 

Cleavage  producU  of  proicUls. — In  the  following  table  are  included 
the  most  important  derivatives  produced  in  the  metabolism  of  proteids 
in  the  organism. 

Under  the  head  of  heat  equivalent  the  table  shows  the  value  obtained 
by  the  combustion  of  1  gram  molecule  of  the  substance  expressed  in 
large  calories,  and  also  the  amount  of  heat  obtained  by  the  combustion 
of  1  gm.  of  the  substance  expressed  in  small  calories.  For  instance, 
if  1  gram  molecule  or  75  gm.  of  glycocol  yields  by  combustion  CO2, 
H2O,  and  N,  a  quantity  of  heat  would  be  liberated  snffitiient  to  raise 
the  temperature  of  234.6  kg.  of  water  (of  about  17°)  1  degree,  or  where  1 
gm.  of  glycocol  burns  to  the  same  compounds  sufficient  heat  is  liber- 
ated to  raise  the  temperature  of  3,128  gm.  of  water  1  degree. 

Derivalivcs  of  ihe  j))'o(eid8. 


Substance. 


ComiiDsitioii. 


Molecular 

weiglits. 


Heat  equivalent. 


Large 

calories 

per  gram 

molecules. 


Small 
calories 

per 
gram. 


Glycocol 

Alanin 

Sarkosin 

Leucin 

Hippuric  acid 

A  spar  tic  acid 

TJrea 

Asparagin 

Kreatin  (cry.stallized) 
Kreatin  (water- free). 

Uric  acid 

Guanin 

Catfein 


C2H5NO2 

CHjKOj 

OsH^NO, 

CeH.sNOj 

CsHaNOs 

C4H,N04 

C  Hj  NO 

C4H8N,03 

C4H9  NaO.^.H./)  . 

CjUgN^O-i 

C5H4N4O3 

C5H5N6O 

C8H,„N402 


75 

89 

89 

131 

179 

133 

60 

132 

149 

131 

168 

151 

194 


234.  6 
387.7 
401.1 
855. 8 

1,  014.  5 
385.2 
1.52. 2 
463. 5 
553.3 
560.0 
460.5 
586.6 

1, 014.  6 


3,128 
4,  356 
4,507 
6,  533 
5,678 
2,896 

2,  537 

3,  511 
3,713 
4,275 
2,741 
3,885 
5,230 
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II.  FAT.i 

Fats  of  the  animal  body. — According  to  tlie  investigations  of  Schultze 
and  Eeinecke^,  who  investigated  the  fatty  tissues  of  oxen,  sheep,  swine, 
dogs,  cats,  and  man,  fat  has  an  ahuost  uniform  composition,  though  it 
be  taken  from  various  parts  of  the  body  and  though  it  may  have  beeu 
formed  under  the  most  varied  condition  of  life.     The  composition  is: 

Per  cent. 

Carbon 76.  50 

Hydrogen  12.00 

Oxygen 11.50 


100.00 
Our  investigations  with  the  calorimeter,  at  first  while  using  the  potas- 
sium chlorate  method,  and  later  with  Berthelot's  bomb,  have  shown  the 
heat  equivalent  to  be  so  nearly  the  same  for  fat  of  all  kinds  of  animals  that 
it  is  impossible  to  find  a  noticeable  variation  for  any  particular  sort. 
The  first  twenty  three  substances  investigated  included  different  kinds 
of  fat  from  swine,  oxen,  horses,  men,  dogs,  geese,  and  ducks.  The 
mean  value  for  fat  obtained  by  the  potassium  chlorate  method  is  9,365 
small  calories  per  gram.  Eepeating  the  experiments  with  the  Berthelot 
bomb  gave,  when  a  reduction  to  constant  pressure  was  made,  9,500 
small  calories  i)er  gram;  and  the  greatest  variation  from  this  value  was 
not  more  than  i  0.2  per  cent.  The  number,  9,500  calories,  can  therefore 
be  considered  the  true  mean  value  for  animal  fat.  The  relation  between 
the  earlier  value  and  the  correct  one  is  as  98.57:  100. 

If  we  assuiwie  that  animal  fat  is  composed  of  equal  molecules  of  tri- 
stearin,  triolein,  and  tripalmitin,  or  what  is  just  the  same,  that  it  is  a 
mixed  glycerin  ether  of  the  following  comijosition: 

i  Cl8H:,503 

C3H5  <  C18H3302 
(  C16H3103 

the  empirical  formula  of   such  an  ether  would  be  C55H104O6  and  the 
perceuj;age  comi)osition : 

Per  cent. 

Ccarhon 76.75 

Hydrogen 12. 09 

Oxygen 11 .  16 

100.  00 

This  agrees  very  well  with  the  mean  value  obtained  by  Schultze  and 
Eeinecke.  We  can  calculate  the  heat  equivalent  of  such  an  ether  and 
thus  have  a  control  on  the  value  which  we  find  by  experiment.  The 
real  heat  equivalent  of  fat  is  found  when  from  the  snm  of  the  heat  equiva- 
lent of  the  glycerin  and  the  acids  which  form  the  ether  a  small  constant 
is  deducted.     This  constant  is  very  small  in  comparison  to  the  whole 

iJour.  prak.  Clicni.,  2d  ser.,  31,  p.  275  j  42,  p.  361. 
»Aun.  Cheui.,  142,  p.  191. 
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sum.  It  is  8.2  small  calories  in  tLe  formation  of  trilaurin  from  glycerin 
and  lauric  acid  and  4.3  small  calories  in  the  formation  of  trimyristin 
from  glycerin  and  myristic  acid'.  In  the  formation  of  ethers  from  the 
unsaturated  acids  it  is  somewhat  larger.  In  the  formation  of  trierucin 
from  glycerin  and  erucasic  acid  it  is  23.2  small  calories.  The  mean 
value  of  these  three  is  11.9  small  calories  and  may  be  considered  as  a 
constant  in  the  formation  of  the  mixed  ethers  of  all  the  fatty  acids. 
The  heat  equivalent  of  1  gram  molecule  would  be  as  follows: 

Calories. 

1  molecnle  of  glycerin 397. 1 

1  molecnle  of  stearic  acid 2,  711.  8 

1  molecule  of  oleic  acid 2,  682. 0 

1  molecule  of  palmitic  acid 2,  398.  4 

Heat  of  formation — 11. 9 

1  molecule  of  fat 8,177.4 

r.       .  n   .     8,177.4x1,000        ci  rn(\  n        1      -^c. 

or  for  1  gm.  fat,  -i .     ' =  9,50!)  .small  calories. 

800 

The  calculated  value,  therefore,  agrees  with  9,600  small  calories,  the 
value  found  by  experiment. 

Butter  fat. — The  fat  of  butter  differs  from  the  fat  of  animal  tissues  in 
this  respect:  it  contains,  in  addition  to  the  glycerids  of  the  higher  fatty 
actds,  those  of  fatty  acids  which  contain  fewer  carbon  atoms.  Ihe 
chemically  homologous  acids  form  also  a  regularly  i)rogressing  thermal 
series.^  Therefore  the  glycerids  of  the  acids  which  contain  few  carbon 
atoms  must  have  a  smaller  heat  equivalent  than  those  formed  from 
acids  containing  more  carbon  atoms.  It  was  therefore  probable  that 
butter  fat  would  have  a  smaller  heat  equivalent  than  the  fat  of  animal 
tissue.     Experiment  has  shown  this  to  be  the  case. 

By  the  potassium  chlorate  method  the  heat  equivalent  of  butter  fat 
■was  found  to  be  9,192  small  calories  per  gram.  The  correct  value, 
determined  by  combustion  in  the  bomb,  is  9,231.3  small  calories  per 
gram.    These  numbers  nve  to  each  other  as  99.57:100. 

Vegetable  fat. — It  is  not  possible  that  the  vegetable  fats  shoukl  pos- 
sess as  regular  composition  and  heat  equivalents  as  the  animal  fats, 
since  the  glycerids  which  they  contain  are  derived  from  the  most 
various  acids.  Indeed,  the  same  fats  not  infrequently  show  quite 
noticeable  variations  in  thermal  value.  Little  investigation  in  this 
field  has  been  made,  so  it  is  impossible  at  present  to  say  whether  this 
variation  is  due  to  the  fact  that  the  plant  may  really  produce  fats  of 
different  composition  under  different  conditions  of  growth,  or  whether 
it  is  due  to  the  imi)erfect  methods  followed  by  the  investigators. 

We  have  investigated  a  large  number  of  vegetable  fats  by  the  potas- 
sium chlorate  method.     We  have  not  yet  thought  it  necessary  to  repeat 

'Jour,  prali.  Chem.,  2d  ser.,  42,  i>.  376. 

'^Ber.  matb.-phys.  Klasse  kgl.  siicbs.  Ges.  Wissenscli.  Leipzig,  1893,  p.  625;  Jour, 
prak.  Chem.,  2d  ser.,  49,  p.  108. 
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tliis  work  w'lih  the  bomb,  since  the  two  methods  gave  such  very  small 
variations  in  the  case  of  the  other  fats.  We  recalculate  the  earlier 
values,  therefore,  using  the  proportion  found  for  animal  fats  which 
represented  the  relation  of  the  results  obtained  by  the  two  methods. 
This  is  98.57:  100.  Thus  the  heat  equivalent  of  1  gm.  of  various 
substances  is  as  follows: 

Small  calories. 

Liuseed  oil,  first  quality  9,  488 

Linseed  oil,  second  quality 9,  439 

Olive  oil,  first  quality 9,  467 

Olive  oil,  second  quality 9,  458 

Olive  oil,  third  quality 9,  608 

Poppy  oil,  first  quality 9,  597 

Poppy  oil,  second  quality 9,  562 

"Riiben"  oil,  i.e.,  oil  from  seeds  of  various  Brassicte,  first  quality.  9,  627 
"Eiiben"  oil,  i.  e.,  oil  from  seeds  of  various  Brassicie,  second  quality  9,  759 

The  fats  obtained  by  extracting  the  seeds  with  ether  vary  somewhat 
from  the  oil  obtained  by  pressure.  All  such  fats  have  a  somewhat 
lower  heat  equivalent  than  the  expressed  oils.  This  is  evidently  due  to 
the  i)resence  of  other  substances  which  are  also  extracted  by  the  ether. 
The  ether  extract  of  the  green  part  of  various  plants  has  also  a  lower 
heat  equivalent  than  any  expressed  oil.  The  following  are  heat  equiva- 
lents of  fats  and  allied  substances  extracted  with  ether: 

Small  calories. 

Flaxseed 9,  262 

Hemp  seed 9,348 

Poppy  seed 9,  470 

Mustard  seed 9,  543 

Eape  seed 9,  594 

Seed  of  Brassica  campcstrh,  rajxi,  etc 9,  604 

Clover  hay  extract 8,926 

Meadow  hay  extract 9, 136 

Vegetable  ivax. — The  following  tigures  may  be  cited: 

Small  calories. 

Japan  wax  from  Uh us  succadanea -• 9, 130 

Caudleberry  Avax  from  Mi/rica  cerifera 9, 104 

Carnauba  wax  from  Copern iea  cerifera 10,  237 

Japanese  wax  is  composed  almost  entirely  of  dipalmitin.  The  heat 
equivalent  of  dipalmitin  is  9,123  small  calories  per  gram.  According 
to  Moore ^  caudleberry  wax  is  largely  free  palmitic  and  myristic  acids, 
together  with  a  little  of  their  glycerids.  Tlie  heat  equivalent  of  1 
gm.  palmitic  acid  is  9,369  small  calories;  of  1  gm.  myristic  acid, 
9,119  small  calories.  The  above  composition  of  the  wax  is  therefore 
not  correct.  Carnauba  wax  is  largely  the  ceryl  ether  of  cerotic  acid. 
Its  heat  equivalent  must  be  much  higher  than  that  of  fat. 

'Husemanu  and  Hilger,  Pflauzeustoffe,  p.  474. 
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The  heat  equivalent  of  the  so-called  caiboliydrates  is  g^iven  in  the 
following  table.    All  these  results  are  from  combustions  made  with  the 

bomb : 

Heat  of  comhHsllon  of  carholtydrates. 


Substance. 


Pentoses: 

Arabiiiose 

Xylose 

Khamnose 

Khamuose  (crystallized) 

Tucose .' 

Hexosea: 

6-Glucose 

S-Frnct  ose  . . .'. 

Galactose 

Sorbinose 

Disaccliarids: 

Cane  sugar 

Millv  sugar 

Milk  sugar  (crystallized) 

Maltose 

Maltose  (crystallized) . . . 

Trehalose 

Trehalose  (crystallized)  . 
Trisaccharids: 

Meljtose 

Melitose  (crystallized) . . . 

Melicitose 

Polysaccharids : 

Glycogen 

Cellulose 

Starch 

Dextrau 

luulin , 


Composition. 


CsH.oOs 

C,,H,o05 

C,H,,0, 

CBH12O5.H2O 

CuH.jOs 

CgH,,06 

CfiHiA 

CfiHijOs 

^r.UiaOg 

CijHj.^Gii 

CiiHjjO,! 

C,.,H.,20„.H,0 

C12H2.2OU 

Ci-2aI220||.H^>0 

CijHjjOi] 

Ci2H220ij.2H20 

CisHj.jOjo 

CisH320i6.5H,0 

*^18H340|7 

(Cr.H,A)x 

(C,iH,o05)x 

(r,H,„05)x 

(CfiH,o05)x 

CsoHfijOsi 


Molecular 
weijrlit. 


Heat  equivalents. 


150 
150 
164 

J  83 
164 

180 
180 
180 
180 

342 
342 
360 
342 
300 
343 
378 

504 
504 
522 

(162)x 
(162)x 
(162)x 
(162)x 
990 


Large  cal- 
ories per 
gram  mole- 
cule. 


558.3 
561.9 
718.5 
711.8 
712.2 

673.7 
675.  9 
G69.  9 
668.6 

1, 352. 7 
1,351.4 
1,345.2 
1,  350.  7 
1,  339.  8 
1,349.9 

1,  345.  3 

2,  026.  5 
2,019.7 
2,  043.  0 

678.9 
678  0 
677.5 
6G6.2 
4,  092.  i 


Small 

calories 

per 

eram. 


3,  722.  0 

3,  746. 0 
4,381.1 
3,911.0 

4,  342.  7 

3, 742. 6 
3,  7.55. 0 
3,  721. 5 
3,  714.  5 

3,  955.  2 
3,  951. 5 
3,  736.  8 
3,  949.  3 
3,721.8 

3,  947.  0 
3, 550. 3 

4,  020. 8 
3,  400. 2 

3,  913.  7 

4, 190. 6 
4,185.4 
4, 182. 5 
4,112.3 

4,  133.  5 


Ehamnose  and  fucose  were  included  in  this  list  after  careful  cousid- 
eration.  Botli  have  the  composition  CHl-O.,,  and  are  not  members  of 
the  same  group  as  the  others.  Though  they  are  pentoses  they  differ 
from  tlie  others  in  having  a  methyl  group  in  place  of  one  liydrogen.atom. 

Quite  a  number  of  the  compounds  given  in  the  last  table  were  burned 
earlier  by  the  potassium  chlorate  method.  The  results  by  the  two 
methods  are  compared  below: 

Ilesulis  of  comuusUons  hy  the  oxygen  and  potassium  chlorate  methods. 


Oxygen 
method. 


Potasisium 
chlorate 
method. 


Ratio  of 
results  by 

two 
methods. 


8-Glucose 

Galactose 

A  rabinose 

Cane  sugar 

Milk  stigar 

Milk  sugar  (crystallized) 

Melitose ! 

Cellulose 

Starch 

luuliu 


Calories. 
673.7 
609.  9 
558.3 

1,  352.  7 
1,351.4 
1,345.2 

2,  026.  5 
678.0 
677.5 

4,  092. 1 


Calories. 

064.6 

658.6 

554.  2 

1,  322.  2 

1,  325.  9 

1,318.7 

1,979.7 

071.7 

667.9 

4,  029.  3 


98.64 
98.31 
99.27 
97.74 
98.11 
98.03 
97.69 
99.07 
98.58 
98.47 


I  Jour.  jH-ak.  Chem.,  2a  ser.,  31,  p.  285 ;  15,  p.  305. 
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Tbe  mean  of  all  the  ratios  is  98.39.  We  found  a  similar  relation  in  the 
case  of  albumens  and  fats.  This  bears  out  our  opinion  (see  p.  593)  that 
the  results  ol)tained  by  us  several  years  ago  by  the  potassium  chlorate 
method  were  in  faet  relatively  correct,  and  that  the  small  variations  from 
the  real  values  were  due  to  small  errors  made  in  the  determination  of 
the  constants  used. 

When  the  flgures  in  the  table  are  conipared  it  will  be  seen  that  the 
isomeric  couipounds  have  dift'erent  heat  equivalents,  though  the  differ- 
ences are  not  great.  Since  calorimctric  measurements  were  not  as  exact 
as  they  now  are,  it  was  possible  to  explain  these  variations  on  the  ground 
of  .accidents  or  errors  of  observation,  as  indeed  was  done  by  Berthelot. 
This  is,  however,  not  the  case.  The  variations  have  an  imi^ortant  mean- 
ing, and  are  in  part  due  to  the  interior  structure  of  the  molecule,  but 
especially  to  greater  or  lesser  instability  of  the  molecule.  This  insta- 
bility of  a  molecule  manifests  itself  in  two  ways;  either  the  compound 
is  easily  decomposed  by  the  action  of  certain  agents,  or  the  atoms  within 
the  molecule  undergo  a  change  in  position.  Such  unstable  bodies  pos- 
sess, without  exception,  a  higher  heat  equivalent  than  the  more  stable 
ones.  Of  the  four  hexoses,  C6H12O6,  there  are  two  iiairs  which  are 
certainly  similar,  glucose  and  galactose  which  are  aldoses,  and  fructose 
and  sorbinose  which  are  ketoses.  Of  the  two  first  glucose  is  less  stable 
than  galactose,  since  it  is  more  easily  broken  uj)  by  the  organisms  which 
produce  fermentation.  Glucose  ferments  more  easily  than  galactose. 
The  heat  equivalent  of  these  two  is: 

Calories. 

Ghicose 673.  7 

Galactose 669.  9 

The  two  ketoses  behave  in  the  same  way.  Fructose  is  less  stable 
than  sorbinose.  It  ferments  more  readily.  Sorbinose  is  stable.  It  can 
not  be  decomposed  by  the  yeast  plant.  The  heat  equivalents  express 
this  difference  in  stability. 

Calories. 

Fructose 675.  9 

Sorbinose 668.  6 

In  tlie  same  way,  in  the  case  of  isomeric  bodies,  rearrangements  of 
the  atoms  or  groups  of  atoms  in  the  molecule  can  occur  without  any 
change  in  elementary  composition  taking  jilace.  The  unstable  maleic 
acid,  041140^,  is  readily  changed  into  its  geometrical  isomer,  the  stable 
fumaric  acid. 

The  heat  equivalents  of  these  acids  are  as  follows: 

Calories. 

Maleic  acid 326.3 

Fiunaric  acid 319.  7 

Oleic  acid  and  elaidic  acid  behave  in  the  same  way  and  erucic  acid 
and  brassic  acid  also. 

Two  isomeric  bodies,  one  of  which  has  the  allyl  group,  GH2.CH:CH2, 
the  other  the  propyleu  group,  CH:  CH.  CH3,  by  the  change  in  position 
of  one  H  atom  become  alike  in  structure.    The  change  lakes  place 
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tliiis:  The  allyl  i;Tonp  becomes  a  propyleii  groiq),  bnr  it  is  not  possible 
to  change  the  propyleii  ^i^rouj)  to  the  allyl  ^roup.  The  allyl  comiwiuids 
are  unstable,  in  comparison  with  the  propylen  compounds.  In  proof  of 
this  the  heat  e(piivalent  of  the  two  compounds  O10H12O2  is: 

C:il(iries. 

Eugciinl,  allvl-dioxy-benzin-mono  Diethyl  etlier 1,286.9 

Isoeii^eno],  i)ropylen-flioxy-benzin-mouo-metbyl  ether 1,278.1 

A  number  of  other  instances  of  this  sort  may  be  cited.' 
All  the  cases  wiiicli  have  been  mentioned  (and  there  are  very  many 
more)  have  been  grouped  together  under  the  general  head  of  catalytic 
reactions,  but  no  satisfactory  explanation  has  been  given  up  to  this  time. 
Thermochemistry  has  here  filled  up  one  gap  in  scientific  knowledge. 

If  we  consider  what  conditions  are  necessary  to  bring  about  a  cat- 
alytic reaction  we  find  we  can  distinguish  two: 

(1)  Only  those  molecules  which  are  in  unstable  equilibrium  are 
subject  to  catalytic  change.  In  hydrogen  peroxid,  the  classic  exam- 
ple of  a  catalytic  reaction,  the  molecule  is  in  the  highest  degree 
unstable.  The  atoms  rearrange  themselves  with  the  greatest  ease, 
forming  molecules  of  water  and  oxygen.  In  the  sugar  molecule,  the 
atoms  are  unstable;  they  change  easily  to  the  more  stable  molecules, 
alcohol  and  carbon  dioxid.  The  disaccharids,  the  tri  and  polysaccha- 
rids  are  unstable  in  comparison  with  the  hexoses,  and  are  easily 
changed  into  these.  In  the  ethers  of  the  mon-atomic  alcohols  the 
atoms  are  in  unstable  equilibrium.  They  easily  take  on  the  elements 
of  water  and  form  acids  and  alcohols.  The  cases  of  maleic  and 
fnmaric  acids  and  of  allyl  and  propylen  compounds  were  cited  above. 
All  these  processes  have  one  thing  in  common — they  are  without 
exception  accompanied  by  a  loss  of  energy. 

(2)  Catalytic  reactions  take  place  only  in  the  presence  of  a  second 
compound,  which  does  not  necessarily  enter  into  the  reaction,  or  they 
take  place  under  the  influence  of  some  form  of  energy,  the  quantity 
being  very  minute. 

The  catalytic  process  which  has  been  most  thoroughly  studied  is  the 
alcohol  fermentation,  which  takes  place  through  the  agency  of  the 
alcohol  ferment,  the  yeast  plant  or  Saccharomyces.  This,  according  to 
Pasteur,  is  to  be  explained  as  a  i)hysiological  process  of  the  yeast  plant. 

It  is  evident  that  this  explanation  does  not  "  explain,"  but  only  states 
the  same  facts  in  a  difterent  way. 

Liebig^  looked  at  all  fermentations  from  one  general  standpoint.  He 
considered  the  ferments  to  be  substances  undergoing  chemical  change. 
The  atoms  in  the  molecules  were  in  a  state  of  violent  agitation,  and  this 
motion  tended  to  produce  structural  change.  They  could  impart  this 
motion  to  those  substances  which  were  capable  of  undergoing  fermenta 

'  Ber.  math.-phys.  Klasse  kgl.  s'ichs.  Ges.  Wisseiisch.  Leipzig,  1892,  p.  307;  Jonr. 
prak.  Chem.,  2d  ser.,  46,  p.  530. 

'^Org.  chem.  in  Anwendung  auf  Agricultur  n.  Physiol.,  1810,  j).  199. 
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tion.  Tlie  atoms  in  the  iiioloeules  of  sucli  snhstnnces  would  tlins  in 
turn  assume  new  jiositions,  and  new  compounds  would  be  formed.^ 

In  general  G.  von  J^iigeli's^  explanation  agrees  witli  this.  He  defines 
fermentation  produced  by  an  organism  as  a  transmission  of  tlie  motion 
of  molecules,  atom  groujis,  and  atoms  of  the  different  compounds 
making  up  the  living  plasma  to  other  compounds  which  can  receive  it, 
i.  e.,  which  can  undergo  fermentation.  The  compounds  which  impart 
the  energy  remain  unchanged.  In  iliose  which  receive  it  the  equilibrium 
is  destroyed  and  the  compound  is  broken  u]). 

The  two  explanations  have  this  in  common.  A  wave  motion  pro- 
ceeds from  the  substance  which  produces  the  fermeiitation.  This  is 
communicated  to  the  atoms  of  the  substance  to  be  fermented,  sets 
them  in  motion,  and  finally  they  assume  a  new  condition  of  equilibrium. 

All  the  phenomena  which  are  produced  by  the  organized  ferments 
are  produced  by  the  unorganized  ferments  also.  The  real  cause  must 
therefore  in  each  case  be  the  same.  When  the  iuvertin  produced  by 
yeast  breaks  cane  sugar  up  into  glucose  and  fructose,  when  the  jiepsin 
of  the  glands  of  the  stomach  changes  albumen  into  peptone,  when  the 
pancreatic  juice  changes  starch  to  sugar  and  fats  into  glycerin  and 
fatty  acids,  we  see  in  each  case  the  same  sort  of  change,  and  in  each 
case  the  causes  must  be  the  same. 

Since  analogous  results  are  produced  at  one  time  by  organized  fer- 
ments and  at  another  by  unorganized  ferments,  one  is  forced  to  the 
conclusion  that  the  ferment  organhins  do  not  produce  the  fermentation 
because  tliey  are  or(iamsms  but  only  because  they  are  the  carriers  of 
the  real  ferments.  Alcoholic  fermentation  is  no  more  produced  by  the 
yeast  plant  than  albumen  is  digested  by  the  cells  of  the  peptic  glands. 
Alcoholic  fermentation  is  i^roduced  by  a  ferment  p)eculiar  to  the  living 
cell.  It  can  not  be  separated  from  the  cell,  and  when  the  cell  dies  it  is 
also  destroyed. 

If  we  trace  the  cause  of  the  widely  varied  forms  of  fermentation  to 
molecular  vibrations  which  are  induced  by  the  ferments  the  same  must 
be  true  also  for  all  kiiuls  of  catalytic  reactions. 

A  fragment  of  fibrin  in  a  solution  of  peroxid  of  hydrogen  produces  a 
violent  evolution  of  oxygen,  and  water  is  formed.  The  motion  which 
proceeds  from  the  fibrin  disturbs  the  equilibrium  of  the  extremely 
unstable  atoms  in  the  peroxid  of  hydro.oen,  and  causes  a  new  arrange- 
ment of  them.  If  other  compounds  which  are  also  unstable,  such  as 
silver  oxid,  gold  oxid,  or  lead  peroxid,  come  in  contact  with  hydrogen 
peroxid  the  motion  of  its  atoms  is  so  great  that  it  reacts  upon  the 
atoms  of  the  compound  which  produced  it  in  the  first  place  and  decom- 
poses that  also. 

One  bubble  of  nitrous  acid  is  sufficient  to  change  an  unmeasured 
quantity  of  oleic  acid  to  elaidinic  acid,  siucethis  produces  the  vibration 
in  the  atoms  of  the  oleic  acid  necessary  to  effect  the  change. 

lAnn.  Cliem.,  153,  p.  1. 

*Theorie  der  Giibning,  Mnuicb,  1879,  p.  29. 
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We  see  everywhere  catalytic  icactious  produced  by  motion,  that  is, 
by  the  iutroduction  of  some  kind  of  force.  The  violent  explosion  of 
potassium  chlorate  by  sulphur  is  to  be  referred  to  the  same  cause.  The 
explosion  which  occurs  with  such  violence  Avhen  these  substances  are 
rubbed  together  is  often  explained  by  the  heat  due  to  the  rubbing. 
This  is  entirely  false.  Experiment  has  shown  that  a  mixture  of  potas- 
sium chlorate  and  sulphur  may  be  heated  above  the  melting-  point  of 
sulphur  even  without  any  explosion.  However,  with  careful  heating, 
at  a  temperature  of  142°  an  explosion  takes  place  but  with  no  violence. 

ISTitroglycerin  explodes  with  fearful  force  by  a  blow,  but  it  burns 
without  harm  on  glowing  coals.  It  is  not  the  heat  from  the  rubbing  or 
from  the  blow  which  is  the  cause  of  the  explosion.  Before  this  can  take 
place  the  atoms  of  the  molecules  must  be  set  in  motion  bj^  a  mechanical 
force,  and  it  is  this  which  produces  the  violent  disruption. 

Of  the  greatest  interest  also  are  the  discoveries  of  Abel '  and  Cham- 
pion and  Pellet^  on  the  transmission  of  the  explosive  force  in  explosives. 
If  a  little  iodid  of  nitrogen  is  placed  in  one  end  of  a  glass  tube  2.4  meters 
long  and  exploded  the  explosive  force  is  transmitted  to  iodid  of  nitro- 
gen in  the  other  end  of  the  tube.  There  cau  be  no  question  of  heat 
here.  It  can  only  be  the  atomic  vibration  caused  by  the  first  explosion 
which  produces  the  explosion  in  the  other  end  of  the  tube. 

Vibrations  of  a  definite  character  are  necessary  to  produce  an 
explosion.  Iodid  of  nitrogen,  when  placed  on  the  bass  string  of  any 
stringed  instrument,  will  not  explode  if  a  bow  is  drawn  across  the 
strings;  but  on  the  higher  strings  it  will  ex])lode  immediately.  The 
explosion  of  one  explosive  body  does  not  produce  an  explosion  in  a 
second  unless  the  vibrations  of  the  second  are  synchronous  with  those 
of  the  first. 

Just  as  here  the  exciting  cause  is  the  motion  which  is  given  off  by 
one  body  and  which  sets  the  atoms  of  a  second  body  to  vibrating  so 
violently  that  they  are  torn  apart,  so  is  it  also  in  the  case  of  ferments 
and  fermentable  substances,  or  of  nitrous  acid  and  oleic  acid,  or  of 
fibrin  or  silver  oxid  and  hydrogen  peroxid,  or  in  the  case  of  dilute  acid 
and  sugar,  starch,  and  cellulose,  etc.  From  each  of  these  bodies  vibra- 
tions must  be  produced  of  a  definite  wave  length  in  order  to  cause  a 
breaking  up. of  the  unstable  molecule  of  the  compound  which  is  acted 
upon. 

Berzelius  considers  the  formation  of  ether  from  alcohol  and  sulphuric 
acid  to  be  a  catalytic  reaction  also.  As  soon  as  the  various  steps  in 
the  production  of  ether  were  understood  this  sort  of  catalytic  reaction 
was  no  longer  believed  in.  But  it  is  going  too  far  to  deny  it  because 
many  other  processes  are  explained  on  purely  chemical  grounds. 

Dilute  acids  split  sugar  up  into  glucose  and  fructose;  dilute  sul- 
phuric acid  changes  cellulose  and  starch  also  into  glucose.     Since  cellu- 

1  Compt.  Rend.,  69,  p.  105;  78,  pp.  1227,  1301,  1362,  1432. 
*  Couipt.  Reud.,  75,  p.  210. 
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lose  is  soluble  in  coiioeutrated  sulphuric  acid,  and  yields  dextrin  on 
the  addition  of  water,  the  action  of  dilute  acid  on  cellulose  might  be 
explained  by  the  formation  of  cellulose-sulphuric  acid  as  an  intermediate 
product  and  the  subsequent  decomposition  of  this  by  water.  This  is, 
however,  evidently  incorrect.  The  formation  of  cellulose-sulphuric  acid 
takes  place  only  when  water  is  not  present.  Thus  the  change  of  cellu- 
lose to  sugar  in  dilute  solutions  can  not  be  due  to  a  cellulose-sulphuric 
acid. 

The  same  is  true  also  of  the  inversion  of  sugar  by  dilute  acid,  the 
change  of  starch  to  sugar,  and  the  splitting  up  of  ethers,  glycerids,  etc., 
due  to  the  same  oause.  There  is  also  this  fact  in  addition:  these  reac- 
tions take  place  under  the  influence  of  all  acids,  but  the  cellulose  and 
starch  compounds  of  most  acids  are  not  known  and  in  all  probability 
do  not  exist.  The  action  of  the  acid  on  the  sugar  is  just  like  that  of 
invertin,  its  action  on  starch  the  same  as  that  of  diastase.  The  action 
of  acid  on  sugar,  starch,  and  cellulose  is  just  as  much  catalytic  as  the 
action  of  any  ferment.  Molecular  vibrations  are  produced  in  these  sub- 
stances by  sulphuric,  hydrochloric,  or  oxalic  acid  just  as  much  as  they 
are  in  oleic  acid  by  nitrous  acid.  Catalytic  reactions  can  thus  be  brought 
about  by  the  most  varied  substances,  which  do  not  of  necessity  produce 
the  slightest  chemical  effect,  and  many  such  reactions  can  be  produced 
by  direct  transference  of  force,  as  those  produced  by  a  blow  or  by  rubbing. 

The  essential  point  is  only  that  the  substance  causing  the  reaction 
has  the  power  of  producing  a  certain  kind  of  motion  in  the  atoms  making 
np  the  molecules  of  the  substance  which  undergoes  a  catalytic  reaction. 

Catalysis  tnaij  he  thus  defined  as  a  condition  of  motion  in  the  atoms  of 
unstable  compou)ids  which  is  produced  hy  motion  proceeding  from  some 
other  substance^  and,  which  is  accompanied  hy  a  loss  of  energy,  and  leads  to 
the  formation  of  new  compounds. 

Catalytic  action  would  not  have  been  dwelt  upon  so  long  if  it  did  not 
play  such  an  important  part  in  the  life  of  plants  and  animals.  The 
entire  digestive  process  in  the  animal  from  the  taking  in  of  food  through 
the  mouth  to  its  excretion  in  the  feces  is  one  unbroken  chain  of  catalytic 
reactions.  We  have  just  the  same  thing  with  plants.  When  the  seed 
is  sprouting,  starch,  fat,  and  albuminoids  are  changed  into  other  com- 
l)ounds  by  catalytic  processes.  The  transference  of  many  substances 
from  one  part  of  a  plant  to  another  depends  npon  the  same  thing  as 
does  also  the  power  of  absorbing  substances  rendered  soluble  in  the 
animal  body. 

This  principle  once  recognized,  it  is  perhaps  going  only  a  step  further 
to  ascribe  the  formation  of  all  organic  substances  to  catalytic  reactions. 

Ordinary  starch  and  fat  are  generally  considered  to  be  the  first  sub- 
stances produced  by  plants  since  they  are  found  in  the  protoplasm  of 
the  plant  containing  the  chlorophyll.  Are  these  formed  directly  from 
carbon  dioxid  and  water  with  liberation  of  oxygen  ?  It  seems  much 
more  probable  that,  according  to  von  Baeyer's  extremely  ingenious 
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hypothesis,  formic  akh^hyde,  OH2O,  cue  of  the  most  easily  acted  upon 
of  all  compounds,  is  formed  from  the  carbonic  acid  OH2O3,  a  molecule 
of  oxygen  being  liberated. 

Von  Uaeyer  is  of  tlie  opinion  that  the  formic  aldehyde  simply  polem- 
erizes  to  such  com])ounds  as  sugar,  etc.  I  am  inclined  to  believe  that 
the  formic  aldehyde  first  becomes  a  part  of  the  protoplasm  molecule, 
and  uniting  with  the  nucleii  which  are  already  present  in  the  parent 
molecule,  forms  new  protoplasm  molecules.  When,  in  addition,  the 
reduction  products  of  nitric  acid,  i.  e.,  ammonia,  etc.,  enter  into  the  mole- 
cule, it  can  grow,  according  to  our  ideas,  almost  without  limit.  If  now 
by  catalytic  action  the  unstable  molecule  is  broken  up,  its  disunion  can 
yield  albumen,  starch,  and  fat,  while  a  nucleus  remains  behind  to  which 
the  formic  aldehyde  and  ammonia  and  like  molecules  can  unite  them- 
selves again  and  build  new  protoplasm  molecules. 

The  metabolism  of  protoplasm  is  constantly  discussed,  but  no  attempt 
is  made  to  explain  the  causes  which  i^roduce  this  metabolism.  It  seems 
to  me  that  the  foregoing  is  the  most  natural  explanation.  It  is  indeed 
a  thousand  times  more  probable  that  the  metabolism  of  matter  in 
animal  cells  depends  upon  just  such  causes,  with  this  difference,  ot 
course,  that  it  is  not  formic  aldehyde  but  organic  substances  which  are 
carried  to  the  plasma  of  the  blood  and  absorbed  by  the  plasma  mole- 
cules. Here  also  large  plasma  molecules  are  built  up  of  perhaps  vary- 
ing constitution.  These  molecules,  under  the  influence  of  catalytic 
action  which  must  perhaps  be  of  a  different  kind  for  each  sort  of  cell, 
break  up  and  split  off  albumen,  fat,  sugar,  and  other  compounds,  leav- 
ing behind  a  nucleus  which  has  the  i)ower  of  taking  to  itself  the  proper 
organic  material  and  growing  again  to  a  plasma  molecule. 

Simultaneously  with  the  catalytic  reactions,  processes  of  an  opposite 
character  must  take  place  in  the  living  cell.  The  catalytic  action  leads 
always  to  a  breaking  up  of  complex  molecules  into  simpler  ones,  and 
is  accompanied  by  a  loss  of  energy.  Thus  we  see  a  building  uj)  also  in 
the  vegetable  organism ;  ceHulose  is  formed  from  sugar,  and  albumen 
from  asparagiu  and  glutamin,  and  in  the  animal  organism  albumen  is 
formed  from  peptones.  In  a  word,  we  have  to  do  with  syntheses,  and 
such  syntheses  not  only  lead  to  the  formation  of  these  compounds,  but 
have  a  much  more  important  meaning.  They  alone  render  possible  the 
formation  of  protoplasm  molecules.  There  is,  further,  this  difference 
between  catalytic  and  synthetic  reactions:  the  first  always  liberates 
energy,  the  second  always  consumes  energy. 

Energy  must  be  supplied  to  the  compounds  which  take  part  in  syn- 
thetical reactions.  Tliis  is  done  in  the  chlorophyll  cell  by  the  action  of 
light;  in  all  other  cells  by  the  breaking  down  of  other  organic  com- 
pounds or  at  the  expense  of  energy-  liberated  by  catalytic  reactions. 
Is  there  an  equilibrium  of  force  in  the  economy  of  nature  so  that  the 
catalytic  reactions  produce  as  much  energy  as  is  required  by  the 
synthetical ! 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


The  determination  of  nitrogen  in  guano,  E.  Haselhoff  {Landic. 
Verfi.  *S7a/.,  13  (ISfli),  No.  3  and  I,  pp.  280-292). — The  author  presents 
results  of  a  number  of  determinations  of  the  nitrogen  in  guano  by 
means  of  the  Jodlbauer  method,  which  appear  to  indicate  that  this 
method  is  unreliable  when  applied  to  guano.  As  a  check,  ammonium 
comjiounds  and  nitrntes  were  washed  out  of  a  second  weighed  portion 
in  each  case,  and  the  nitrogen  in  this  extract  determined  by  the  Ulsch 
method  and  in  the  residue  by  the  Kjeldahl  method.  The  results 
obtained  by  this  means  were  as  a  rule  considerably  higher  than  those 
furnished  by  the  Jodlbauer  method,  irrespective  of  the  j)ercentage  of 
nitrate  or  moisture  in  the  samples. 

On  the  constant  error  in  the  determination  of  nitrogen  by 
■weighing  the  platinum  obtained  by  igniting  the  ammonio-platinic 
chlorid,  L.  L.  de  Koninck  {Chem.  Ztg.^  18  {1894),  No.  93, p.  181G).— 
It  is  shown  that  in  the  determination  of  nitrogen  by  igniting  the 
ammouio-i)latinic  chlorid  and  weighing  the  metallic  platinum  there  is  a 
plus  error  of  about  one  tenth  per  cent  of  the  total  found,  due  to  the 
difference  in  specific  gravity  of  the  original  substance  taken  and  the 
platinum  obtained.  Thus  in  a  substance  actually  containing  10  per  cent 
of  nitrogen  there  will  be  found  by  this  method  10.01  per  cent,  an  error 
Avhicli  may  be  disregarded  in  ordinary  analysis. 

On  the  determination  of  the  value  of  phosphoric  acid  insoluble 
in  water,  E.  Wrampelmeyer  {Landw.  Vers.  Stat.,  45  {1894),  No.  3  and 
4,  pp.  187-194). — The  results  of  determinations  of  the  availability  of  the 
phosphoric  acid  in  24  samples  of  phosphates  including  different  phos- 
phorites, Kedonda  phosphate,  Thomas  slag,  ''prepared"  phosphate, 
pure  iron  and  aluminum  phosphates,  etc.,  by  means  of  Jensch's  5  per 
cent  citric  acid  solution,  Schei bier's  acid  ammonium  citrate  (1  per  cent 
excess  of  acid),  Petermaun's  ammoniacal  ammonium  citrate  (1  per  cent 
pxcess  of  ammonia)^  and  H.  von  Liebig's  acid  oxalate  of  potash  solu- 

609 


610 


EXPERIMENT    STATION    RECORD. 


tion  '  are  rcportod.     Tlie  more  iiiipoitant  of  these  results  are  shown  in 
the  following  tali)le: 

SohiliiHtji  of  pliOHi)}t(ttin  i)i  (Hjftrciil  rciKjcnts, 


Osso  ])li(ispliate 

Soiiiiiic  jilHisjihate 

C(i]iriilit('  meal 

Kedomla  phosphate 

TlioTiias  slag,  old 

Thomas  slag  new 

Iron  ]ilic)si)iiatc,  dried 

Iron  ]ilicjs])liatt',  ignited 

Aluniinuni  ph(is])hate,  dried... 
Aluiniuum  phosphate,  ignited. 


Phosphoric  acid  soluble  in — 
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Per  cent. 

Per  cent. 

Per  cent. 

Per  cevt. 

22.  :!0 
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.24 
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11.  ,55 
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1.70 

3.71 

15.  00 

15.42 

8.58 

2.80 

3.33 

29.18 

28.  04 

15.74 

17.15 

29.18 

HO.  02 

27.  30 

.32 

.45 

30.  02 

38.  98 

38.98 

22.40 

36.99 

38.98 

43.14 

43.14 

9.92 

34.62 

43.14 

It  is  snggested  that  Petermann's  solution  probably  gives  results 
more  nearly  approaching  the  actual  availability  of  the  different  phos- 
phates than  any  of  the  other  solutions  tested,  but  further  experiments 
on  this  point  are  needed. 

A  ne^v  volumetric  method  for  pure  phosphoric  acid  solution, 
J.  Langer  and  0.  (IlCtckiMANN  {Fluoiti.  Post.,  27,  pp.  369-371 ;  ahs.  in 
Chem.  Centbl.,  1894,  II,  No.  13,  pp.  GOD,  6Y>i).— As  a  result  of  their  tests 
the  authors  recomnrend  the  following  method:  Phosphoric  acid  is  pre- 
cipitated by  magnesia  mixture  of  known  ammonia  content  and  the 
excess  of  ammonia  titrated  with  decinornial  oxalic  acid,  using  litmus 
as  an  indicator.  Three  molecules  of  jSTHj  correspond  to  1  molecule  of 
H3P04,thus: 

H3PO4  +  3  NH,  =  (XH0.PO4;  (xn,);,P04  +  i^rg-  SO4  =  :^H4MgP04 

+   (XH4),S04. 

The  magnesia  mixture  used  contains  20  gm.  of  magnesium  sulphate, 
75  gm.  of  ammonia  solution  and  10  gm.  of  ammonium  chlorid  to  one 
half  liter  of  water. 

The  gravimetric  determination  of  phosphoric  acid  by  means  of 
molybdate  of  ammonia,  H.  von  Juptner  {Oesterr.ZtscJtr.  Berg-IIiltt, 
42,  pp.  471-173;  ahs.  in  Chem.  Genthl.,  1894,  II,  No.  19,  2^- 813).— The 
autiior  found  that  additions  of  considerable  amounts  of  tartaric  acid 
eitlier  to  the  phosphate  or  molybdic  solution  did  not  interfere  with 
the  phosphomolybdate  precipitation.  As  high  as  100  cc.  of  tartaric 
acid  per  liter  of  molybdic  solution  did  not  interfere  with  the  precipita- 
tion. Molybdic  solution  containing  tartaric  acid  had  deposited  no 
molybdic  acid  after  standing  12  months  at  room  temperatures.  One 
hundred  cubic  centimeters  of  molybdic  solution  containing  0.2  to  O.G 
gm.  tartaric  acid  remained  clear  at  30'^  C;  containing  1  gm.  or  more, 


'Fiililing's  Laudw.  Ztg.,  1886,  p.  68.     The  proportions  used  in  this  method  were  2 
gm.  fine-ground  pliospliate,  5  gm.  of  acid  potassium  oxalate  and  230  cc.  of  water. 


CHEMISTRY.  611 

remained  clear  at  40  to  50°;  coutainiug-  1.5  gm.  or  more,  at  GO'^;  and  4 
gm.  or  more,  at  70  to  80°.  Duplicate  determinations  of  phosphoric 
acid  in  steel  with  niolybdic  solutions  containing  G  gm.  tartaric  acid  per 
100  cc.  gave  closely  concordant  results.  The  tartaric  acid  was  suc- 
cessfullj^  used  to  prevent  the  precipitation  of  niolybdic  acid  and  iron 
oxid  on  warming. 

Contribution  to  milk  analysis,  E.  Beckmann  {Milch  Zf{j.,  23 
{189-1),  No.  14,  pp.  702,  703). — Fat  determination. — The  author  proposes 
to  determine  the  fat  as  follows:  25  cc.  of  milk  is  placed  in  a  stoppered 
glass  cylinder  with  an  equal  volume  of  water,  2.5  cc.  of  standard 
acetate  of  lead  added  (5  cc.  if  milk  is  sour),  shaken,  and  then  suffi- 
cient sodium  bicarbonate  to  separate  the  serum.  The  serum  is  then 
filtered  off,  the  precipitate  returned  to  the  cylinder,  mixed  with  glass 
pearls  or  bits  of  glass  rods,  and  sliaken  with  ether  (3  or  4  times  with 
20  cc.  each).  The  hlter  is  also  placed  in  a  separate  cylinder  and  shaken 
with  ether.  The  ether  layer  is  then  poured  oft'  from  the  precipitate, 
the  ether  evaporated,  and  the  fat  weighed.  The  method  is  claimed  to 
be  equally  safe  for  wliole  or  skim  millv,  sweet  or  sour,  and  to  require 
only  20  minutes.  In  G  comparisons  of  tlie  metjiod  with  Soxhlet's  aero- 
metric  method  by  different  i)ersons  the  largest  dift'erence  was  0.07  per 
cent  of  fat. 

Freezing  point. — The  author  has  found  that  the  freezing  point  of  whole 
milk  is  0.54  to  0.58°  C.  (average  0.554°)  lower  than  that  of  water,  and 
that  the  depression  of  the  freezing  point  below  zero  is  iiroi)ortional  to 
the  water  added  to  the  milk.  He  suggests  this  as  a  means  of  detecting 
water.  The  addition  of  10  per  cent  of  water  depresses  the  freezing- 
point  0.055°,  which  is  believed  to  be  a  sufficient  difference  for  prac- 
tical discrimination. 

Milk  analysis,  Lescoeue,  (i^ey.  Tnteniat.  Falsi/.,  8,  p,  12;  ahs.  in 
Gheni.  Centbh,  1801,  II,  No.  19,  p.  816).— To  detect  the  addition  of 
water,  a  little  pulverized  rennet  is  added  to  the  milk  sample.  This 
coagulates  the  milk  and  the  specific  gravity  of  the  serum  is  taken, 
which  may  vary  from  1.029  to  1.031,  and  tlio  total  solids  of  the  serum 
determined,  which  may  vary  from  G7  to  71  gm.  per  liter.  The  addition 
of  4  i)er  cent  of  water  is  said  to  decrease  the  siiecific  gravity  at  15°  C. 
0.001  and  the  solids  2  gm.  per  liter. 

Examination  of  composite  samples  of  milk,  M.  Weibull  {Chem. 
Zt(j.,  18  {1894),  iVo.  81,  pp. I'j(i7,  15(is). — In  previinis  articles  (E.  S.  E.,  G, 
p.  189)  the  author  has  advocated  the  addition  of  anunonia  to  milk  that 
was  sour  or  curdled  in  testing  it  for  fat  and  specific  gravity.  He  now 
sets  forth  the  application  of  this  in  testing  composite  samples  by 
mechanical  or  gravimetric  methods.  He  refers  to  Farriugton's  jn'opo- 
sition  to  add  powdered  lye  to  soured  samples  (E.  S.  E.,  3,  p.  150),  but 
suggests  that  this  would  hardly  be  practicable  where  gravimetric 
methods  were  to  be  followed. 
13788— No.  7 3 
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The  separation  and  deteiniination  of  milk  fat,  C.  Boettinger 

{Chem.  Zt(j.,  IS  {1S9I),  No.  85,  p.  KKjO).— in  a  tube  divided  into  0.2  cc. 
are  placed  0  cc.  of  milk  and  1.2  gin.  of  incinerated  silica  and  shaken  for 
5  minutes.  In  3  minutes  the  milk  curdles  and  iu  5  minutes  it  is  covered 
with  a  frotli.  The  tube  is  carefully  heated,  avoiding  boiling,  until  the 
fat  gathers  in  a  ring  at  the  surface,  usually  about  a  minute.  It  is 
read  off  and  then  dissolved  in  ether,  pipetted  into  a  watch  glass,  the 
ether  evaporated,  and  the  residue  dried  at  100°  and  weighed.  jSTo  tests 
of  the  accuracy  of  the  method  are  reported. 

Butter  analysis,  J.  Wauters  {Rev.  Intcrnat.  Falsi/.,  8,  p.  12;  ahs. 
in  Chem.  Cenibl.,  189-1,  II,  No.  19,  p.  816).— The  following  is  recom- 
mended: Determination  of  water,  salt,  casein,  and  miik  sugar;  exam- 
ination of  butter  fat;  behavior  of  the  butter  on  gradually  melting; 
specific  gravity  at  100°;  test  with  refractometer,  oleorefractometer,  or 
butyro-refractometer;  microscopic  examination  of  melted  fat  and  resi- 
due insoluble  in  ether;  determination  of  non- volatile  insoluble  fatty 
acids  by  Hehner-Angell  method;  determination  of  volatile  acids  by 
Eeichert-Meissl  method;  determination  of  saponification  number  by 
K()ttstorfer  method,  and  of  iodin  number  by  lliibl  method. 

Detection  of  anilin  colors  in  wine,  Sostegni  and  Carpentieri 
{iStaz.  Sper.  Agr.  Ital.,  1891,  p.  151;  ahs.  in  Ztschr.  Nalir.  Hyf/.  Waar.,8 
{1894),  No.  17,  p.  336). — After  the  evaporation  of  the  alcohol,  the  authors 
add  2  to  4  cc.  of  10  per  cent  hydrochloric  acid  and  boil  with  threads, 
of  fat-free  wool  for  5  minutes.  The  threads  are  washed  with  cold  and 
then  with  hot  water  acidified  with  hydrochloric  acid,  then  with  water, 
and  the  coloring  matter  dissolved  from  them  with  a  boiling  mixtiu-e  of 
50  cc.  of  water  and  2  cc.  of  ammonia.  The  threads  are  then  removed, 
fresh  ones  added,  the  liquid  acidified  with  hydrochloric  acid,  and  boiled 
again  for  5  minutes.  The  presence  of  coal-tar  derivatives  in  the  pro- 
portion of  2  mg.  to  the  liter  gives  the  following  reactions:  Yiuoliu, 
rose-red  violet;  Bordeaux  red,  rose-red  violet;  ponceau  red,  rose  red; 
safranin,  light  rose-red;  trop.Tolin,  straw  yellow;  tropiBolin,  light 
orange. 

The  method  is  not  suitable  for  fuchsin  and  corallin,  as  they  are  not 
fixed  by  this  process.  If  it  is  desired  the  coloring  material  may  be 
again  dissolved  from  the  threads  with  dilute  ammonia,  the  solution  evap- 
orated to  dryness,  and  the  residue  examined  by  means  of  the  ordinary 
tests.  This  residue  will  contain  some  ammonium  chlorid,  however,  and 
the  hydrochloric  acid  evolved  when  treating  with  sulphuric  acid  will 
produce  a  slightly  different  color  from  that  obtained  Avith  the  pure 
coloring  material. — W.  D.  bigelow. 

Detection  of  anilin  colors  in  wine,  E.  LuDWia  {Ztschr.  Nalir.  Hyg. 
Waar.,  8  {1894),  No.  14,  pp.  191,  192).— Aitev  examining  samples  of 
pure  red  wines  as  well  as  of  wines  colored  with  22  anilin  derivatives, 
the  author  recommends  that  the  Chazeneuve  reaction  with  yellow  mer- 
curic oxid  be  adopted  by  the  custom-house  authorities,  in  addition  to 
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tlie  lead  acetate  and  amyl  aleoliol  methods  now  in  use.  He  adds  2 
ceil ti grams  of  the  mercuric  oxid  (Chazeueuve  recommeuds  1.0  to  1.5 
ceutigiains)  to  10  cc.  of  wine,  shakes  viiiorously  in  a  test  tube  for  1 
minute,  and  litters  repeatedly  through  the  same  iilter  until  clear.  A 
colorless  or  slightly  yellow  filtrate  indicates  the  absence  of  coal-tar 
derivatives,  while  their  presence  is  shown  by  a  red    color, — w.    d. 

BIGELOW. 

Determination  of  extract  in  wine,  T.  Omets  {CJtcm.  Zff/.,18  {1894), 
JSo.  85, p.  lOiiO). — The  author  considers  that  the  various  results  obtained 
by  different  analysts  in  the  deternunation  of  extract  are  largely  due 
to  the  volatilization  of  glycerin.  In  the  determination  of  extract  he 
evaporates  50  cc.  of  the  wine  in  a  platinum  dish  on  a  gently  boiling 
water  bath  until  the  contents  of  the  dish  begin  to  show  a  sirup-like 
consistence.  Carrying  the  evaporation  too  far  causes  a  loss  of  glycerin. 
The  dish  is  then  dried  2J  hours  in  a  comiwrtment  of  a  water-drying 
oven,  only  one  dish  being  placed  in  a  compartment.  The  compart- 
ments are  about  6  cm.  high  and  10  cm.  square,  are  entirely  separated 
from  each  other,  and  each  is  surrounded  on  all  sides  by  steam.  The 
author  does  not  obtain  comparative  results  with  duplicates  placed  on 
different  shelves  of  a  larger  drying  bath,  though  the  temi)erature  ou 
both  shelves  is  the  same.  [This  may  be  due  to  the  fact  that  the  water 
is  in  contact  with  the  bottom  of  the  drying  bath,  and  dishes  resting 
directly  on  it  will  be  kei)t  at  a  slightly  higher  temperature  than  those 
on  a  shelf  passing  through  the  center  of  the  bath]. — w.  D.  J5ICtEL0W. 

Determination  of  tannin  in  fruit  "wines,  E.  Hotter  {Chem.  Ztf/., 
18  [1894),  No.  68,  pp.  1305-1306). — Owing  to  the  constant  decrease  iu 
the  percentage  of  tannin  (due  to  the  presence  of  albuminoids)  the  author 
considers  it  essential  that  the  tannin  be  estimated  in  a  fresh  sample. 
One  hundred  cubic  centimeters  of  the  fruit  wine  under  examination 
and  50  cc.  of  strong  alcohol  are  placed  in  a  150  cc.  flask,  mixed,  and  the 
flask  filled  to  the  mark  with  water.  This  is  then  filtered  from  the 
precipitated  albuminoids,  and  measured  portions  treated  in  the  usual 
way  before  and  after  treatment  with  boneblack. — w.  D.  bigelow. 

The  determination  of  glycerin  in  -wine,  P.  Kulisch  {Forsch.  il.  Nah- 
rungsmtl.,  1  {1894),  p.  280;  abs.  in  Chem.  Ztg.,  18  {1894),  No.  84,  Bcpert, 
p.  248). — The  autlior  calls  attention  to  several  sources  of  error  in  the 
estimation  of  glycerin.  First,  some  glycerin  is  volatilized  when  the 
alcohol-glycerin  solution  is  evaporated  too  rapidly.  He  states  that 
enough  lime  must  be  added  to  combine  with  all  of  the  sugar  present, 
as  otherwise  the  glycerin  will  dissolve  an  appreciable  amount  of  the 
sugar.  He  finds  1.5  gm.  of  calcium  hydrate  to  be  sufficient  for  each 
2  gm.  of  extract  in  wines  containing  less  than  3  per  cent  of  sugar. 
The  author  considers  that  25  cc.  of  the  alcohol-ether  mixture  is  not 
sufficient  in  all  cases,  and  recommends  that  a  larger  quantity  be 
employed. — w.  d.  bigelow. 
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The  precipitation  of  lead  from  clarified  wine  and  must,  A. 

BorvNTRAGEii  {Ztschr.  angew.  Chem.,  1^91,  No.  is,  pp.  5r,i-f,59;  No. 
19, pp.  580-591). — The  author  lias  coiitimied  his  work  on  this  subject  (E, 
S.  1*.,  0,  p.  375)  and  compared  sodium  carbonate  and  sodium  sulphate 
as  reagents  for  removing  the  lead  from  clarified  wine  and  must  pre- 
paratory to  estimating  the  sugar  by  titration.  In  addition  to  the  objec- 
tions which  the  author  has  previously  made  to  the  use  of  sodium 
carbonate  ft)r  this  ])urpose  he  calls  attention  to  the  yellow  color  which 
results  from  its  use.  Preference  is  given  to  sodium  sulphate.  He  also 
finds  that  only  a  slight  error  is  caused  by  the  volume  of  the  lead  pre- 
cipitate with  the  organic  acids.— w.  D.  bigelow. 

Aerometric  wine  analysis,  Sidersky  [Rev.  Gliim.  analyt.,  2  (1894), 
p.  181;  ahs.  in  Chem.  Ztg.,  18  {1894),  No.  70,  Bepert.,  p.  314).— The  per- 
centage of  alcohol  and  extract  are  calculated  from  the  specific  gravity 
of  the  wine,  and  of  the  residue  left  after  boiling  off  the  alcohol  diluted 
with  water  to  the  original  volume. — w.  D.  bigelow. 

Proceedings  of  the  eleventh  annual  convention  of  the  Asso- 
ciation of  Official  Agricultural  Chemists,  H.  W.  Wiley  ( U.  8. 
Bept.  Agr.,  Bivisiou  of  Chemistry  Bid.  4o,  pp.  403). — This  is  the  report 
of  the  convention  held  at  Washington,  1).  0.,  August  23-25,  1891,  an 
account  of  which  has  already  been  given  (E.  S.  K.,  6,  pp.  178-180).  In 
the  latter  account  under  "  Soils  and  ash,"  p.  182,  it  is  stated  that  "  the 
acid  soluble  materials  are  to  be  determined  in  this  dry  soil,  the  results 
being  reported  on  the  air-dry  basis."  This  should  read:  "The  acid 
soluble  materials  are  to  be  determined  in  the  air-dry  sample  and  the 
results  calculated  to  the  water-free  basis." 

The  full  report  contains  the  reports  for  1893  and  1894  of  the  abstract 
committtee  of  the  association,  including  a  large  number  of  abstracts 
of  articles  relating  to  the  analysis  of  fertilizers,  feeding  stuffs,  dairy 
products,  sugars,  fermented  liquorl^,  etc. 

The  oil  of  the  black  walnut,  W.  E.  Stone  {Agl.  Sci.,  8  {1894),  No. 
6-9,  pp.  353,  354). — By  means  of  pressure  about  19  per  cent  of  oil  was 
obtained  from  the  kernel  of  the  black  walnut.  Extraction  with  ether 
showed  55  per  cent.  The  oil  was  of  a  pale  straw  color  with  a  iaint 
but  agreeable  taste  and  odor.  Alter  standing  six  months  it  remained 
free  from  unpleasant  taste  or  odor.  It  was  found  to  belong  to  the  class 
of  "drying  oils."  Its  chemical  and  physical  properties  are  described: 
"One  of  the  valuable  properties  of  the  oil  of  the  English  walnut  is  its 
adaptation  to  the  manufacture  of  an  exce])tionally  fine  varnish.  So 
far  as  can  be  ascertained  short  of  a  practical  test,  our  black- walnut 
oil  possesses  all  the  properties  for  a  similar  application  and  undoubt- 
edly is  capable  of  many  practical  uses  should  occasion  demand." 

The  determination  of  nitrogen  in  urine  according  to  Scheider-Seegen,  F. 
VoiT  {Ztschr.  Biol.,  31,  p.  168;  ahs.  in  Ztsvhr.  analyt.  Chem.,  34  {1S95),  No.  1,  p.  1:21). 

Chemical  investigations  of  the  slimy  liqtxid  -which  forms  in  distilled  wrater, 
A..  Goldberg  {Zwolfter  Ber.  Naturw,  Ges.  Chemnitz,  pp.  56-67). 
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On  the  leucin  resulting  in  pancreas  digestion,  R.  Coiin  (Ber.  detif.  chem.  Ges., 
S7,pp.  2727-27S2;  ais.  in  Chem.  Centbl.,  1S94,  IT,  No.  25,  p.  DOS). 

The  sugar  resulting  from  indican,  C.  J.  van  Lf)EKKKEN  {Landw.  Vers.  Stat.,  45, 
No.  3  and  4,  pp.  195-200). 

Investigations  on  the  coloring  matter  of  huckleberries,  R.  IIeisk  {Art.  Eais. 
Gcstiiid.  Avit.,  0  {1S94),  p.  478;  abs.  in  Chem.  Ztf/.,  IS  {1S94),  No.  102,  liepert.,  p.  327). 

On  the  coloring  matter  of  grapes,  L.  Sostkgni  {Staz.  Sper.  Agr.  Ital.,  27  (1S94), 
No.  4,  pp.  400-41S). 

Concerning  substances  occurring  in  some  fruits  associated  -with  the  "wax 
substance,  W.  Skifkkt  (Landw.  Vers.  Stat.,  45,  No.  1  and  2,  pp.  29-30). 

A  nevr  constituent  of  American  grapes  and  the  -waxes  of  the  latter,  W. 
Skifkut  {Landn-.   Fern.  Stat.,  4.',,  No.  3  and  4,  pp.  173-lSG). 

The  ratio  of  dextrose  to  levulose  in  sweet  w^ine  and  honey  and  the  use  of  it 
in  determining  the  adulteration  of  these  substances,  J.  KciNu;  and  W.  Kakscii 
(Ztschr.  anahjt.  Chem.,  34  {1^-95),  No.  1,  pp.  1-19). 

The  carrying  out  of  Fehling's  titration  in  Awii»e  analysis,  A.  Uountkager 
(Ztschr.  anahjt.  Chem.,  34  (1S95),  No.  1,  pp.  19-25). 

Methods  of  analysis  of  must,  M.  Giunti  and  C.  Bosciii  {Staz.  Sper.  Agr.  Ital., 
27  {1S94),  No.  4,  pp.  376-SS5). 

Sulphurous  acid  in  -wine,  F.  Sciiaffer,  and  A.  Bertsciiinger  (Schweiz.  Wochen- 
..irhr.  riiarm.,  32,  pp.  397-404;  abs.  in  Chem.  Centbl,  1S94,  II,  No.  24,  pp.  958,  959).— 
A  careful  study  of  the  free  and  aldoliyde  .snl]dmrou.s  acid  in  wine. — w.  D.  bigelow. 

Results  of  the  investigation  of  Swiss  w^ines  of  1893,  A.  Bkrtschingkr 
{Schweiz.  Wochensehr.  Pharm.,  32,  p.  305;  ref.  Chem.  Ztg.,  IS  {1S94),  No.  76,  Beperl., 
p.  228). 

On  the  reaction  of  iodin  on  starch,  E.  Duclaux  {Ann.  Inst.  Pasteur,  8  {1S94), 
No.  12,  pp.  S63-8G7). — A  critical  review. 

The  preparation  of  litmus  tincture,  W.  Schafer  (  Jj;o//i-.  Ztg.,  9,  j}-  839;  abs.  in 
Chem.  Centbl.,  1S04,  II,  No.  2(1,  /:.  loGl). 

A  shaking  machine  for  phosphoric  acid  determinations,  H.  Wdowiszewski 
(Ztschr.  Stahl  und  IJisen,  13,  p.  430;  abs.  in  Ztschr.  anahjt.  Chem.,  34  {1895),  No.  1,  p.  68). 

A  stirring  machine  for  precipitating  phosphoric  acid,  A.  Keller  {Chem.  Ztg., 
17,  p.  1070;  abs.  'in  Ztschr.  anahjt.  Chem.,  34  {is;i5),  No.  l,p.  69). 

The  chemical  laboratory  of  St.  Petersburg  University  {Chem.  Ztg.,  IS  {1SD4), 
No.  97,  p.  1903,  Jigs.  2). 

BOTANY. 

A  new  reagent  for  the  demonstration  of  hydrogen  peroxid 
in  green  plants,  A.  Bach  {Ckmipt.  Bend.,  110  {l''^9i),  No.  26,  pp. 
1218-1221). — The  author  lias  found  that  an  acid  sohition  of  potassium 
bichromate  and  anihn  violet  is  a  very  sensitive  reagent  for  the  determi- 
nation of  hydrogen  peroxid,  II2O2,  in  the  green  parts  of  plants.  It  will 
show  the  presence  of  1  part  in  1,400,000.  The  solution  used  contains 
0.03  gm.  potassium  bichromate  and  5  drops  of  anilin  violet  per  liter. 
Of  this  solution  5  cc.  is  placed  in  a  test  tube,  to  which  5  cc.  of  the  solu- 
tion to  be  tested  and  1  drop  of  a  5  per  cent  solution  of  oxalic  acid  are 
added.  The  presence  of  hydrogen  peroxid  will  change  the  color  of  the 
solution  to  a  rose  violet.  For  comparison,  in  another  tube  are  placed 
5  cc.  of  the  solution,  5  cc.  water,  and  a  drop  of  the  oxalic-acid  sohition. 

In  experimenting  the  method  of  procedure  is  to  soak  25  gm.  of  green 
leaves  in  a  porcelain  cup  with  75  cc.  of  1  per  cent  solution  of  oxalic  acid. 
The  cup  is  covered  with  a  saucer  and  set  aside.    From  time  to  time  5 
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cc.  of  this  solution  is  removed  and  tested  as  above,  comparisons  being 
made  as  already  indicated.  It  is  stated  tliat  tannin  is  the  only  sub- 
stance tliat  is  liable  to  cause  confused  results,  and  on  this  account  the 
use  of  mineral  acids  is  to  be  avoided  in  soaking  the  leaves. 

The  author  tested  25  species  of  plants,  and  18  gave  results  indicating 
the  presence  of  hydrogen  peroxid,  as  follows:  Brassica  asperifolia,  B. 
oleifera,  Dancus  earota,  Beta  vulgaris,  Geranium  rotundifoJium,  Hedera 
helix,  Aster,  Tropicolum  pentaphyllum.  Chrysanthemum  halsamita,  Mer- 
curialis  annua,  Urtica,  Caltha  palustris,  Vicia  faba,  Fapaver  rhceas, 
Sijsimbrium  nasturtium,  Bianthus  caryoplnjUus,  Apium  petroselinum,  and 
Fragaria  vesca.  Two  species  gave  doubtful  results,  Lactuca  sativa  and 
Vicia  sp.,  and  5  gave  negative  results,  as  follows:  Medicago  sativa, 
Cichorium  intyhus,  Aven^  sativa,  Viola  odorata,  and  Lilium  hulhiferum. 
These  experiments  show  the  presence  in  the  green  parts  of  many  plants 
of  hydrogen  peroxid  or  peroxids  capable  of  acting  as  such. 

Investigations  of  the  root  tubercles  on  leguminous  plants,  W. 
Wilson  {Agl.  ^ci.,  8  {1894),  No.  0-9,  ^jp.  437-139).— The  autlior,  in  a  let- 
ter from  Aberdeen,  Scotland,  gives  as  the  results  of  his  observations 
the  conclusion  "that  leguminous  plants  produce  tubercles  most  abun- 
dantly where  the  conditions  are  iavorable  for  the  growth  of  the  plants 
themselves,  and  not  where  the  plants  must  struggle  for  their  existence." 
He  finds  tubercles  very  abundant  on  Cytisus  scoparius  where  the  plant 
grows  luxuriantly,  while  on  the  roots  of  plants  growing  on  hillsides 
there  will  be  few  or  none.  In  the  case  of  Genista  angliea  tubercles  are 
produced  in  abundance  on  dry  moor  plants,  while  those  growing  in  bet- 
ter soil  are  almost  wholly  without  them.  JJlex  europeus  in  poor  soil  will 
l)roduce  abuiulant  tubercles,  and  the  author  thinks  its  value  for  restoring 
thin  soil  is  due  to  this  fact.  The  author  states  that  red  clover  will  not 
produce  tubercles  if  grown  in  a  climate  too  cold  for  the  plant  to  mature 
its  seed.  He  thinks  that  the  failure  to  grow  the  \mi[)Voxed  Lathyrus 
sylvestris  is  due  to  the  specific  bacteria  required  for  tubercle  formation 
not  being  found  beyond  the  limits  where  the  plant  finds  congenial  con- 
ditions for  its  growth  and  development. 

A  comparison  between  the  same  species  of  plants  in  the  Arc- 
tics and  Alps,  G-.  Bonnier  {Rev.  gen.  Bot.,  (J  {1894),  JVo.  72,  pp.  505-527, 
pis.  4). — The  author  has  made  a  comparative  histological  study  of  si^eci- 
mensof  Silene  acaule,  Oxyria  digyna,  ISaxifraga  oppositifolia,  Salix  retic- 
ulata, Cerastium  alpinnm,  Potentilla  nivea,  and  Poapratensis.  Compar- 
ing the  Arctic  with  the  Alpine  plants  he  finds  that  the  former  difier  (1) 
in  the  tendency  to  a  reduction  in  number  of  the  lignified  elements  in  the 
different  parts  of  the  plant,  their  walls  being  less  thickened  and  having  a 
smaller  caliber  of  their  vessels ;  (2)  the  leaves  are  more  thickened  but  less 
differentiated,  the  palisade  parenchyma  is  less  marked  and  the  intercel- 
lular spaces  are  greater:  (3)  the  epidermis  of  the  leaves  and  stems  is  less 
coherent  and  its  cuticle  less  thickened;  and  (4)  all  the  tissues,  leaf, 
stem,  and  root,  show  a  tendency  to  rounder  cells,  separating  greater 
intercellular  s^jaces. 
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These  dififerences  are  considered  due  to  tlie  difference  in  luimidity  of 
tlie  atniospliere  and  the  amount  of  light  found  in  the  respective  regions. 

The  origin  of  our  vernal  flora,  J.  W.  Harsh heugeu  (Science,  1  {1895),  Xo.  4,  n. 
ser.,  pp.  D'.'-C'S). — The  author  traces  the  geological  origin  of  uiauy  of  our  spring  flow- 
ering plants. 

A  classification  of  Nicotiauae,  O.  Comes  (Novce  systemationis  generis  Nicotianw, 
Hortus  Botanicus  Forticensis,  1S94;  hriefly  reviewed  in  Agricol.  e  Ind.  Agr.,  17  {1S94), 
No.  33,  p.  366). 

Revision  of  the  North  American  species  of  the  genus  Cracca,  A.  M.  Vail 
(Torrey  Bui.,  23  {1895),  No.  1,  p}).  25-36). — A  revision  of  the  genus  Tephrosia,  with 
descriptions  of  new  species  and  varieties. 

The  genus  Ravenelia,  P.  Dietel  {Redwigia,  33  {1894),  No.  6,  pp.  367-371).— ^oUs 
on  distribution  and  descriptions  of  new  species. 

The  inflorescence  in  descriptive  botany,  F.  Hy  {Picv.  gen.  Bat.,  6  {1894),  No.  70, 
pp.  385-408,  Jigs.  15). — Tlie  antlior  makes  a  plea  for  a  more  defiuite  and  simple  nomen- 
clature in  descripti\'e  botany  relating  to  inilorescence. 

Injurious  effect  of  nitric  acid  on  plants,  Konig  and  Haselhofe  {Landw.  Jahrb., 
22  {1894),  No.  n,  pp.  1031-1034). 

Contribution  to  the  knowledge  of  the  assimilation  by  leaves,  R.  Meissner 
{Inaug.  Dissertation,  Bonn,  1894,  pp.  48;  abs.  in  Bot.  Centhl.,  60  {1894),  No.  7,  pp. 
206,  207). 

Stem  grafting,  L.  de  Roussen  {Jonr.  Agr.  Prat.,  58  {1894),  No.  32,  pp.  205,206).— 
Theory  in  regard  to  the  movements  of  the  sap. 

On  a  detailed  botanical  chart  of  France,  C.  Flahault  {Compt.  Bend.,  119  {1894), 
No.  26,  pp.  1236-1239). 

Contributions  to  the  Queensland  flora,  F.  M.  Bailey  {Queensland  Dept.  Agr.  Bui. 
9,  J}.  19). — A  list  of  additions  to  the  previous  contributions,  together  with  descrip- 
tions of  6  new  species  and  varieties. 


METEOROLOGY. 

An  essay  on  southerly  bursters,  H.  A.  Hunt  {Jonr.  Tiny.  Soc.  N'. 
S.  Wales,  28  {1894),  pp.  48,  ph.  4). — These  bursters  prevail  mostly  from 
October  to  February,  or  during  the  summer.  The  greatest  velocity  of 
the  wind  was  153  miles  per  hour,  and  the  average  of  the  greatest 
velocities  in  991  cases  from  18G3  to  1894,  was  42.7  miles  per  hour. 
The  lower  strata  of  cloud  qiove  with  the  wind,  while  the  upper 
strata  are  always  from  the  west.  They  are  invariably  attended  by  strong 
electric  action,  a  stream  of  sparks  being  sometimes  i)roduced  for  an 
hour  at  an  electrometer.  The  advance  of  the  true  burster  is  indicated 
by  a  peculiar  cloud  or  roll  not  dissimilar  to  that  in  the  "i)ampero"  of 
South  America.  Clouds  of  dust,  which  penetrate  everywhere,  announce 
the  arrival  of  tlie  wind;  sand  flies  by  overhead  at  less  than  2,000  ft., 
and  with  great  rapidity.  Eain  may  follow.  There  seems  to  have  been  a 
rather  marked  diminution  in  the  wind  velocity  in  these  bursters  within 
10  or  15  years.  A  burster  is  caused  probably  by  a  wind  blowing  from 
a  high  area  over  the  ocean  to  the  southwest  of  Australia  into  a  hot 
dry  condition  of  the  atmosphere  in  the  interior.  It  seems  to  be  a  sort 
of  combination  of  a  cold  wind  from  the  high  area  with  an  electric 
disturbance  on  the  land.     It  has  been  compared  with  the  norther  of 
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Texas  wliicli,  liowever,  occurs  in  winter,  and  is  due  to  cold  air  blowing 
down  and  out  of  a  hi^uh  area  in  the  inteiior. — h.  a.  hazkn. 

Meteorological  observations  considered  with  special  reference 
to  infliience  on  vegetation,  T.  Sciireijjer  {U.  IS.  l)ep.  Agr.,  Weather 
Bureau  Bui.  11,  pt.  2,  Ixpt.  Inter nat.  ]\[efeorolof/.  Congress,  1893, pt.  2, 2)p. 
395-404). — This  article  records  in  part -the  results  of  efforts  "to  deter- 
mine liow  much  of  lieat,  water,  and  suusliiue  is  required  by  different 
])lants,  and  liow  these  influential  factors  are  to  be  distributed  during 
the  various  phases  of  plant  life."  The  nature  and  the  difliculty  of  tlie 
investigations  necessary  to  attain  this  object  are  briefly  discussed. 
The  desirability  of  "s])ecial  endeavor  to  devise  methods  of  repre- 
senting large  series  of  figures  by  mathematical  expressions"  is  urged, 
and  the  attempt  is  made  "to  represent  the  results  of  a  system  of  sta- 
tions as  functions  of  their  position  on  our  globe." 

"If  y  denotes  any  given  meteorological  element,  eitlier  the  8imj)le  values  of  simul- 
taneous observations,  or  the  means  of  the  observations  for  any  given  periofl,  and 
-ipXli  are  the  corresponding  latitude,  longitude,  and  elevation  above  sea  of  a  i)lace, 
then  y=/(/ii/<A). 

"In  the  derivation  of  such  formulas  two  methods  can  be  employed.  According  to 
the  first  we  lay  down  theoretically  certain  principles  and  endeavor  to  clothe  them 
in  fornnilas.     According  to  the  second,  use  is  made  of  the  serial  form,  as 

?/  =  2/o-f  &/t  +  cr/.  +  rfA-t-e/i  =  +/V'2  +  f7^^+.  •  • 
endeavoring  to  determine  the  values  of  the  coefficients  from  the  observations,  and 
then  see  how  these  observations  are  expressed  by  the  series. 

'•  In  most  cases  it  will  be  found  that  all  but  the  first  two  terms  are  negligible.  The 
principal  results  of  observations  made  from  1864  to  1890  at  15  stations  in  Saxony, 
rejiresenting  elevations  of  fi'om  120  to  930  meters  have  been  compiled.  All  monthly 
and  annual  means  thus  found  for  periods  of  5  and  more  years  were  represented 
according  to  the  equation  y  =  a-\-l)h.  This  has  therefore  been  named  the  funda- 
mental equation  and  a  the  fundamental  value,  and  &  the  coefficient  of  elevation." 

The  mean  valnes  themselves  have  already  been  published.  A  few  of 
the  principal  results  of  the  calculations  under  present  consideration  are 
here  given : 

"  For  the  general  mean  temperature  we  have 

a  =  9.290C.  ±0.22^;  fo=— 0.574^  ±  0.0-15°;  //  =  ±0.43o. 
"The  coefficient  of  altitude  is  for  each  100  meters;  the  mean  error  is  represented 
by  /i  .  .  . 

"  A  repi'esentation  of  the  equation  for  the  diurnal  period  is  obtained  from  the  equa- 
tions for  the  temperatures  at  2  p.  m.  <j  and  for  the  minimum  temperatures  tm. 
"It  follows  from 

4=12.63—0.6.56  li  and  <m=5.46— 0.579  li, 
that  U  —  im^7.17 — 0.077  li,  from  which  it  will  be  seen  that  the  range  of  oscillation 
is  diminished  0.077°  for  each  100  meters  additional  height. 

"For  the  6  a.  m.,  2  ji.  m.,  and  10  p.  m.  observations  the  following  values  were 
obtained  for  the  25  years  from  1866  to  1890: 

<6=6.82— 0.463  h 
<2=12. 63  — 0.656  h 
f,„=8.37— 0.614  /(. 
"  Here  we  are  impressed  with  the  snialluess  of  the  coefficient  of  altitude  for  thehour 
of  6  a.  m.     It  follows  that,  immediately  after  the  time  of  the  minimum  temperature, 
during  the  first  hours  of  the  rise,   tliere  must  exist  a  remarkable  uniformity  in  the 
vertical  distribution  of  temperature. 
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■  "Of  interest  is  the  equation  tm — <fi=l. 55  — 0.151  /(  wlaich  shows  that  at  elevations 
below  1,000  meters  <inis  greater  than  t,,;  in  other  words  that  the  evenings  are  warmer 
than  the  morning  hours.  At  elevations  of  1,000  meters  equal  temperatures  prevail 
at  6  a.  ra.  and  10  p.  m.  .  .  .  Tiie  equations  applied  to  vapor  tension  show  that 
the  amount  of  aqueous  vapor  in  the  air  decreases  at  the  rate  of  0.146  gm.  per  cubic 
meter  for  each  increase  of  100  meters  in  the  elevation.  For  the  periodic  variations 
of  vapor  tension  in  millimeters  at  6  a.  m.,  2  p.  in.,  and  10  p.  m.  .  .  .  the  equa- 
tions are 

S6=6.80— 0.16/(,  S..  =  (;.89— 0.103/(,  Si„  =  7.19— 0.212/i. 

"It  appears,  therefore,  that  while  the  least  vertical  decrease  of  temperature  occurs 
in  the  early  morning,  the  least  vertical  decrease  of  vapor  takes  place  during  the 
afternoon.  The  greatest  difterence  in  the  amount  of  watery  vapor  on  mountains 
and  over  lowlands  occurs  at  10  p.  m. 

"Relativehumidity,  rainfall  and  snowfall,  the  frequency  of  rain,  and  the  occurrence 
of  night  fi'osts  arc  also  treated  by  this  formula  to  iind  the  variation  of  tliese  factors 
Avith  change  of  elevation." 

Following  the  same  nietliod  with  observations  made  during  1892  ou 
the  dates  of  blooming  and  harvesting  of  important  field  crops,  the  fol- 
lowing fundamental  equations  were  obtained: 

a  b       n       /.I       jLia        Mb 

Eye,  May  2-1  +  4.05/*  59  ±  5.4  ±  1-C  ±  0.39  days. 

Wheat,  June  17  +  2.83/(  28^4.4-1-2.1-1-0.67  days. 
Oats,  .Tune  28-|-3.41/(  41  J- 6.5  ±2.3  J- 0.57  days. 
Barley,  June  17  +  4.76/t  12-1-7.4-1-5.8  i  1.80  days. 
Potatoes,  July  3  +  1.82/(  23^6.8^3.04:0.76  days. 
"  [In  these]  n  represents  the  number  of  stations  from  whose  data  the  equations 
were  determined,  /i  represents  the  mean  errors  of  the  results.  .   .  . 

"For  the  length  of  time  between  blooming  and  harvest  the  following  eq^uations 
were  obtained : 

a  in  I.L        Ma.       Mh   ■ 

Rye,  44-^2.55// 56i   7.3^2.2 -1-0.53  days. 

Wheat,     41  +  1.97/(27^   5.1 +  2.5  J- 0.78  days. 
Oats,         27  +  3.22/(  38  +    7.9  +  2.7  +  0.63  days. 
Barley,     42  +  0.07/i    9+   5.2 +  4.8  + 1.45  days. 
Potatoes,  75  +  OMh  16  +  10.5  +  7.7  +  2.05  days. 
"If  we  combine  the  equations  for  time  of  blooming  and  for  the  difference  betwer  i 
time  of  blooming  and  harvest,  we  obtain  the  equations  for  the  date  of  harvesting: 
Date  of  rye  harvesting,        July    6  +  6.6/(. 
Date  of  wheat  harvesting.  July  28  +  4.8/t. 
Date  of  oats  harvesting,      July  25  +  6.6/(. 
Date  of  barley  harvesting,  July  29  +  4.8/j.. 
Date  of  potato  harvesting,  Sept.  16  +  2.8/t." 

It  is  of  especial  interest  to  observe  in  the  above  tables  that  the  time 
of  blooming  of  the  principal  cereals  (rye,  wheat,  oats,  and  barley)  is 
retarded  from  3  to  4  days  and  for  potatoes  about  2  days  for  each  increase 
of  100  meters  in  elevation,  while  the  time  of  harvesting  is  retarded 
from  5  to  G^  days  with  cereals  and  3  days  with  potatoes. — o.  L.  fassig. 

Records  of  four  voyages  of  the  balloon  Svea,  S.  A.  Andree 
{Bihamj  svensl-a  Vet.  Akail.  Handl,  19  {1S93),  II,  No.  3,  pp.  20,  pis.  3; 
20  {1891).  II,  Wo.  1,  pp.  36,  ph.  6;  Ko.  3,  pp.  30,  pis.  5;  No.  4,  pp.  16, 
pis.  5).— The  capacity  of  the  Svea  is  37,200  cubic  feet.  The  voyages 
were  made  at  Stockholm  on  July  15,  August  9,  and  October  19,  1893, 
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and  February  26,  1894.  The  following  table  indicates  the  principal 
])oints  of  interest  in  the  records  of  each  voyage.  The  temperature 
and  humidity  were  obtained  with  a  ventilated  i^sychrometer  and  are 
undoubtedly  quite  accurate. 

Observations  in  four  balloon  voyages. 


Hifjlicst  point 

start  iiif^  teniiici'ritnre 

Lowest  temperature 

Diininiitiou  for  1° 

Uishest  relative  humidity 

Lowest  relative  humidity. 

Lowest  vapor  pressure  ... 


11,100  ft. 

19° 

324  ft. 

81    per  cent  at 

4,070  ft. 
36   per  cent  at 

9,530  ft. 
0.04  per  cent  at 
11,090  ft. 


II. 


11,970  ft. 

65^ 

31° 

3.^0  ft. 

77    per   cent  at 

9,800  ft. 
21    per  cent  at 

8,  4.50  ft. 
0.54  per  cent  at 
8,450  ft. 


m. 


9,900  ft. 

36^' 

16° 

475  ft. 

100  per  cent  at 

6,160  ft. 
4    i)er    cent    at 

7,980  ft. 
0.001  per  cent  at 
7,980  ft. 


IV. 


10,770  ft. 

41° 

—2° 

239  ft. 

80    per  cent  at 

5,910  ft. 
52    per  cent  at 

10,270  ft. 
0. 17  per  cent  at 
10,270  ft. 


These  records  are  of  the  highest  interest  and  are  also  the  most  accu- 
rate ever  made  in  Europe.  The  diminution  in  relative  humidity  of 
90  per  cent  in  1,820  ft.  is  the  most  remarkable  ever  noted,  though  a 
fall  of  30  per  cent  in  400  ft.  was  noted  at  Washington,  D.  C,  on  Octo- 
ber 27, 1892.  Each  one  of  these  voyages  showed  remarkable  fluctuations 
in  the  moisture  conditions  in  horizontal  layers  at  different  heights,  and 
this  accords  with  the  fact  that  specific  clouds  are  found  day  after  day 
at  about  the  same  level.  Balloon  records  in  this  country  and  in  Europe 
have  all  indicated  a  tendency  for  atmospheric  moisture  to  occur  in  rather 
definite  layers  and  have  not  shown  vertical  columns  of  approximately 
the  same  moisture  distribution. — n.  A.  hazen. 

Sanitary  climatology,  M.  W.  Hai^rington  ( U.  S.  Dept.  Agr.,  Weather  Bvrcau  Circu- 
lar 1,  lS95,p.  1). — This  is  ca  preliminary  annouucement  of  proposed  iuvestigations 
on  "tlie  subject  of  climate  and  its  influence  on  healtli  and  disease.  It  is  lioped  to 
make  the  proposed  investij^atiou  of  interest  and  value  to  all,  but  especially  to  the 
medical  and  sanitary  professions  and  to  the  large  number  of  persons  who  seek,  by 
visitation  of  licaltli  resorts  and  change  of  climate,  either  to  restore  health  or  prolong 
lives  iucurablj' affected  or  to  ward  off  threatened  disease.  .  .  .  The  hearty  coopera- 
tion of  the  various  boards  of  Jiealth,  public  sanitary  antliorities,  sanitary  associa- 
tions and  societies,  and  of  physicians  who  may  feel  an  interest  in  the  work"  is 
souglitin  supplying  accurate,  complete,  and  prompt  reports  of  vital  statistics  from 
different  localities. 

Weather  forecasts  in  Australia  (Nature,  1S95,  Jan.  17, p.  S7S). — A  conference  rep- 
resenting the  3  colonies  of  New  South  Wales,  South  Australia,  and  Victoria  was  held 
at  Melbourne,  October  29,  1894,  and  plans  were  foi-mulated  for  systematic  cloud  pho- 
tography at  each  observatory  as  an  aid  to  weather  forecasting  and  for  distribution 
(daily  except  Sunday)  of  forecasts  to  all  of  the  priucii>al  telegraph  stations  in  each 
of  the  colonies.     The  system  of  storm  signals  used  in  England  was  adopted. — o.  L. 

FASSIG. 

Lightning  record,  I,  H.  F.  Kretzkr  {St.  Louis:  1895,  pp.  106). — The  object  of 
the  work  is  to  call  public  attention  to  the  great  destruction  caused  by  lightning. 
1,970  cases  of  lightning  strike  in  the  United  States  in  the  past  4  years  are  cata- 
logued and  a  handy  index  compiled  showing  the  particular  features  of  each  strike. 
In  the  5  years  1883  to  1887,  1,470  men  were  injured  and  884  women;  742  men  were 
killed  and  25  women. — ^a.  m'adie. 
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Rainfall  of  India,  1893  (j)p.  1,400). — Tliis  is  the  third  aunual  report  of  the  ludian 
Government  on  rainfall  observations.  The  system  of  observations  in  force  in  India 
is  described  and  monthly  statements  of  rainfall  pnblished  by  the  various  local  gov- 
ernments for  the  year  1893  are  included,  the  data  in  the  majority  of  cases  extending 
back  20  or  30  years.  The  averages  thus  obtaiued  are  utilized  for  the  columns  of 
normal  values  and  for  the  comparison  of  normals  with  actuals. — O.  L.  fassig. 

Jamaica  rainfall  for  1893,  II.  Jonstone  (Government  I'tth.  Kingston:  1894,  Oct., 
pp.  S). — The  greatest  rainfall  for  the  year  on  the  island  was  177.34  in.  at  Fellowship 
and  the  smallest,  34.29  in.  at  Kingston.  Six  stations  had  falls  exceeJing  14.5  in.  The 
largest  monthly  fall  was  43.60  in.  in  December  at  Blue  Mountain  (7,000  ft.);  the 
next  largest  at  Hordby  in  October,  43.53  in.  There  were  very  remarkable  falls  at 
Ktations  very  near  each  other;  for  example,  in  January  Richmond  and  Highgate, 
only  3  miles  apart,  had  1.08  and  10.63  in.  respectively.  In  August  Annotto  Bay  had 
2.11  in.,  while  Castleton  Garden,  9  miles  away,  had  20.75  in.  The  rainfall  for  the 
year  showed  an  excess  of  from  10  to  20  in.  in  the  various  parts  of  the  island  above 
the  normal  for  20  years. — H.  A.  hazen. 

■Windmills  and  meteorology,  P.  J.  de  Ridder  {I'op.  Sci.  Monthly,  1895,  Feb., pp. 
522-524). 

Means  of  protecting  economic  plants  from  frost  injury,  C.  F.  Bkck  (  Wie  schiitzt 
siclt  (lev  Landivirth  am  sichersten  vor  Frosisclidden.     Leipz'uj:  Carl  Sclioltze,  1895). 

Instructions  for  obtaining  and  transcribing  records  from  recording  instru- 
ments, C.  F.  Marvin  {U.  S.  Dept.  A(jr.,  Weather  Bureau  Circular  A,  Instrument 
Boom,  rev.  ed.,  pp.  40). — Instructions  to  observers  of  the  Weather  Bureau  relative 
to  the  proper  manner  of  compiling  and  transcribing  meteorological  data  from 
instruments  recording  wind  velocity,  direction,  and  movement,  air  pressure,  air  tem- 
perature, sunshine,  and  rainfall.  It  contains  a  table  giving  local  time  of  sunrise 
and  sunset  and  approximate  hours  of  possible  sunshine  for  north  latitudes,  from  25 
to  49°,  inclusive ;  monthly  amounts  of  possible  sunshine  for  hours  ending  shortly  after 
sunrise  and  sunset  for  the  same  latitudes;  also  a  table  showing  depth  of  precipita- 
tion corresjionding  to  given  weights,  designed  especially  for  the  measurement  of 
snowfall. — o.  L.  fassig. 

Instructions  to  special  river  observers  of  the  Weather  Bureau  ( U.  S.  Dept. 
Agr.,  Weather  Hurcau,  pp.  49,  fig.  7). — This  is  a  new  and  revised  edition  of  instruc- 
tions issued  by  the  Weather  Bureau.  The  river  gauges  jnaiutained  by  the  Weather 
Bureau  are  mainly  for  the  i)urpose  of  giving  information  of  coming  high  waters  in 
the  case  of  freshets  to  places  along  the  river  below  them;  but  the  gauges  are  also 
useful  for  purposes  of  navigation.  Various  forms  of  river  gauges  are  described  and 
figured,  as  also  the  rain  and  snow  gauges  used  by  the  Weather  Bureau.  The  cipher 
code  for  telegraphing  reports  to  the  central  office  is  included. — o.  L.  fassig. 

Meteorological  summary  for  October,  1894  (Massachusetts  State  Sta.  liul.  56, 
p.  1). — Notes  on  the  weather  and  a  summary  of  observations  on  temperature,  precipi- 
tation, and  prevailing  wind. 

Meterological  summaries  for  North  Carolina  for  September  and  October, 
1894  (North  Carolina  Sta.  Weather  Scrrice  Bui.  60,  pp.  1S7-150,  charts  t ;  61,  pp.  153- 
167,  charts  2). — The  usual  daily  and  monthly  summaries  of  observations  by  the 
State  weather  service,  cor)perating  with  the  Weather  Bureau  of  this  Department. 

Meteorological  observations  at  the  City  of  Mexico  and  in  Vera  Cruz  (Ann. 
Ohscrv.  Astron.  Kar.  Tacuhaya,  1S95,  pp.  288-352). — A  record  of  the  ordinary  elements 
of  the  weather  for  each  day  from  December,  1892,  to  November,  1893,  made  at  the 
City  of  Mexico  and  at  Vera  Cruz. 
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SOILS. 

Destructive  effect  of  winds  on  sandy  soils  and  light  sandy 
loams,  with  methods  of  protection,  F.  H.  King  {Wisconsin  Sta. 
Bui.  42,  pp.  29,  Jigs.  16). 

Synopsis. — There  are  extensive  areas  of  light  sandy  or  sandy  loam  soil  in  Wiscon- 
sin well  adapted  to  certain  crops  especially  potatoes,  on  -which  crops  are  sub- 
ject to  serious  injury  by  parching  winds  and  drifting  soil.  From  the  results  of 
field  observations  and  of  readings  of  evaporalors  and  wet  and  dry  bulb  ther- 
mometers made  to  determine  the  influence  of  shelter  in  reducing  this  injury,  it 
was  found  that  to  the  leeward  of  woods,  hedges,  clover  fields,  etc.,  a  beneficial 
influence  was  exerted  to  a  distance  of  at  least  300  ft.  The  means  recommended 
for  reducing  the  injury  are  frequent  rotation  in  long,  narrow  strips  of  land,  run- 
ning as  a  rule  at  right  angles  to  the  direction  of  iirevailing  winds;  use  of  an 
abundance  of  organic  manures;  leaving  the  ground  rough  after  seeding;  clear- 
ing woodlands  in  belts  at  right  angles  to  prevailing  winds,  and  planting  wind- 
breaks. 

"There  is  a  rudely  crescent  shaped  tract  of  land  lying  a  little  to  the 
south  of  the  center  of  this  State  and  extending  from  Weyauwega, 
Berlin,  and  Portage  on  the  east  to  Barron,  Menomouie,  and  Pei^in  on 
the  west,  which  is  covered,  over  most  of  its  area,  outside  of  the 
swampy  and  marshy  districts,  with  a  light  sandy  soil  or  sandy  loam." 
This  tract  is  about  40  miles  wide  and  fully  180  long.  There  are  3  iso- 
lated areas  of  a  similar  character  and  of  considerable  extent  in  the 
northern  part  of  the  State,  besides  smaller  areas  scattered  throughout 
the  State.  It  has  been  shown  that  these  soils  are  well  adapted  to 
certain  kinds  of  crops,  especially  potatoes,  when  properly  managed, 
but  that  crops  on  them  are  frequently  seriously  injured  or  entirely 
destroyed  by  the  parching  winds  or  the  drifting  soil. 

The  results  of  observations  during  4  days,  commencing  May  29,  on 
the  field  conditions  at  different  points  in  the  first  mentioned  area,  just 
after  a  destructive  windstorm,  are  reported  in  detail.  It  was  observed 
"that  wherever  a  field  lay  to  the  leeward  of  any  sort  of  shelter  the  bad 
effects  of  the  wind  were  either  not  apparent  or  else  were  very  much 
reduced."  This  influence  was  exerted  to  a  considerable  extent  by  fences, 
hedges,  clover  fields,  etc.,  but  was  especially  marked  to  the  leeward  of 
woodlands.  Readings  of  evaporators  and  wet  and  dry  bulb  thermom- 
eters placed  at  different  distances  to  the  leeward  of  woods,  hedges,  and 
clover  fields  show  that  these  exerted  an  influence  on  evaporation  and 
humidity  of  the  air  to  a  distance  of  at  least  300  ft.  These  observa- 
tions "make  it  very  certain  that  such  destructive  effects  as  have  this 
year  been  experienced  in  Waushara  and  Portage  counties  can  be  pre- 
vented in  the  future  in  a  very  large  measure  and  this,  too,  by  simple 
and  comparatively  inexpensive  measures." 

The  following  means  for  accomplishing  this  purpose  are  recom- 
mended and  discussed  in  detail:  (1)  Frequent  rotation  in  long,  narrow 
strips  of  lauds  running  as  a  rule  north  and  south,  since  the  most 
destructive  winds   seem  to  come  from  the  west^  (2)  increasing  the 
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water-holding  power  of  the  soils  by  incorporating:  an  abnndanee  of 
organic  manures  in  them;  (3)  leaving  the  ground  uneven  after  seed- 
ing; (4)  clearing  the  wooded  lands  in  north  and  south  belts;  and  (5) 
planting  wind-breaks. 

Evaporation  of  water  under  the  influence  of  potash  salts,  M. 
JMakckek  {Ncue  ZtscJir.  Rilbt-nz.  Tnd.,  33,  p.  SIJ;  abs.  in  CItcm.  CcittbL, 
65  {1894),  II,  No.  13,  p.  595). — Experiments  in  vegetation  pots  with 
potash  salts  ou  soils  rich  in  potash  showed  that  the  beneficial  effect  of 
these  fertilizers  on  such  a  soil  was  without  doubt  largely  due  to  the 
conservation  of  moisture  in  the  soil.  This  action  declined  after  a  time, 
but  was  revived  by  renewed  applications  of  potash  salts.  It  was 
observed  that  the  effect  on  evaporation  was  not  confined  to  the  soil, 
but  was  exerted  on  the  plants  as  well.  The  latter  became  richer  in 
salts  and  therefore  less  subject  to  loss  of  moisture  by  transpiratiou. 

Analyses  of  typical  soils  of  the  Island  of  Jersey,  F.  W.  Toms 
{Ami.  Rpt.  Official  Analyst  of  Island  of  Jersey  for  the  year  end'uuj  March 
25, 1892,  pp.  10-12). — Complete  chemical  analyses  of  5  soils  are  reported. 
The  results  of  analyses  of  3  of  these  selected  as  typical  of  the  light, 
medium,  and  heavy  soils  of  the  island  (unmanured)  are  given  in  the 
following  table  : 

Composition  {of  dry  matter)  of  typical  Jersey  soils. 


Light. 


Medium. 


Heavy. 


Volatile  and  organic  matter  . . . 

Oxid  of  iron ^ 

Alumina 

Lime 

Magnesia 

Potash 

Soda 

Phosphoric  acid 

Sulphuric  acid 

Oh  lorin 

Carbonic  acid 

Soluble  silica 

Hydrated  silica 

Insoluble  silicates  and  quartz  . 


3.590 
0.910 
0.572 
0.236 
0.148 
0.086 
0.228 
0.128 
0.182 
0.009 

Trace. 
0.079 
2.500 

91.  332 


100.  COO 


3.760 
1.724 
1.497 
0.187 
0.291 
0.114 
0.  355 
0.131 
0.230 
0.011 

Trace. 
0.080 
2.780 

88. 834 


100.000 


Nitrogen  in  organic  matter 

Nitrogen  as  nitrates  (parts  per  million). 


0.122 
2.108 


0.136 
1.650 


3.980 
2.245 
1.403 
0.576 
0.200 
0. 158 
0.537 
0. 195 
0.184 
0.009 

Trace. 
0.084 
6.100 

84.  329 


100.  000 


0.141 
6.450 


Muck  and  marl,  R.  C.  Kkdzie  {Micltiyan  Sta.  Bui.  115,  pp.  35-40). — A  brief  poj)- 
iilar  treatise  on  tlie  character,  iiiauagement,  and  utilization  of  the  muck  and  marl 
depo.sit.s  of  Michigan. 

Soil  temperature.s  (.//(/(.  (Jhnerv.  Astron.  Nac.  Tacnhaya,  lS95,p.  290). — A  2  yeara' 
record  of  soil  temperatures  is  given  for  the  Tacnbaya  Observatory  (Mexico),  De- 
cember, 1891,  to  November,  1893,  witli  thermometers  at  depths  of  3,  1.15,  0.70,  0.38, 
and  0.28  meters. — o.  L.  fassig. 

FEETILIZERS. 

The  fertilizing  value  of  different  kinds  of  ground  Thomas  slag, 
crude  phosphates,  and  the  phosphoric  acid  of  bone  meal,  M. 
Marcker  {Jahresber.  ayr.  Chem.  Vers.  Stat.  Halle,  1893;  Neue  Ztschr. 
RUbenz.  Ind.^  33,  pp.  81-84;  abs.  in  Chem.   Centbl.,  1894,  II,  JS/^o.  13, 
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p.  594). — The  effectiveness  of  different  kinds  of  Thomas  slag  was  very- 
variable,  ranging  from  57.8  to  95.G  per  cent  of  that  of  a  like  anionnt  of 
water-soluble  j^hosphoric  acid.  JN^o  relation  could  be  traced  between 
the  percentage  of  phosphoric  acid  present  and  its  effectiveness.  The 
different  slags  were  digested  in  Wagner's  acid  ammonium  citrate,  and 
quite  close,  though  not  absolute  agreement  was  observed  between  the 
solubility  in  this  reagent  and  the  fertilizing  value.  It  is  claimed  that 
with  proper  precautions  this  method  offers  a  reliable  means  of  valuing 
slags. 

It  has  been  suggested  that  it  is  unnecessary  to  attempt  to  reduce  the 
slag  to  a  uniformly  fine  meal,  since  the  part  whicli  resists  the  grinding 
is  less  effective  than  that  which  is  readily  pulverized.  To  investigate 
this  point  the  fine  meal  and  coarse  meal  from  the  same  lot  of  slag  were 
each  reduced  to  the  same  fineness  and  tested  in  vegetation  experiments 
with  a  like  effectiveness  for  the  two  kinds  of  meal,  thus  justifying  the 
attempt  to  reduce  all  the  slag  to  a  uniform  degree  of  fineness. 

A  "prepared  phosphate  meal"  (fine  ground,  soft  i)hosiihate)  offered 
as  a  substitute  for  Thomas  slag  was  tested,  with  unfavorable  results. 

The  results  obtained  by  the  author  indicate  that  bone  meal  is  one  of 
the  least  effective  phosphatic  manures,  and  that  where  it  has  produced 
a  good  effect  the  result  has  often  been  largely  due  to  the  nitrogen 
which  it  contains.  In  order  to  improve  the  effectiveness  of  the  phos- 
phoric acid  the  author  treated  bone  meal  with  an  amount  of  suli^huric 
acid  just  sufficient  to  transform  the  phosphoric  acid  into  a  condition 
similar  to  i^recipitated  phosphate.  Experiments  with  this  prepared 
bone  meal  gave  promising  results. 

Can  diflicultly  soluble  Thomas  slag  be  transformed  into  read- 
ily soluble?  P.  Wagner  {Chem.  Ztg.,  IS  {1894),  No.  79,  pp.  1511, 
1512). — There  is  a  wide  variation  in  the  solubility  of  the  phosphoric 
acid  in  Thomas  slag  from  diiferent  sources.  The  investigations  of  the 
author  indicate  that  the  higher  the  percentage  of  silicic  acid  the  greater 
the  solubility  of  the  phosphoric  acid  in  citrate  solution.  Hoyermanii 
has  reached  a  similar  conclusion.^  The  latter  found  that  by  fusing 
sand  with  the  slag  just  from  the  furnace  the  solubility  of  the  slag  in 
citrate  solution  was  increased  from  58  to  84  per  cent,  but  he  believes, 
nevertheless,  that  the  slag  which  is  most  active  in  the  soil  is  that  which 
contains  the  minimum  of  silicic  acid  and  the  maximum  of  lime.  The 
author  combats  this  view  and  summarizes  his  own  conclusions  as  follows : 
There  are  slags  which  show  a  solubility  in  citrate  solution  of  nearly  100 
per  cent  and  which  are  but  slightly  inferior  to  superphosphates.  The 
slags  of  the  market  vary  widely  in  respect  to  citrate  solubility,  ranging 
from  100  per  cent  to  as  low  as  40  per  cent.  Tlie  fertilizing  value  varies 
in  an  almost  corresponding  degree.  The  principal  condition  for  a  high 
solubility  is  a  certain  proportion  of  silicic  acid. 

'  Beitrag  znr  Frage  der  Citratloslichkeit  der  Pliospliorsaure  im  Tliomasschlacken- 
mehl,  Hauuover,  1894. 
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If  it  sliiill  prove  that  it  is  comparatively  easy  to  transfonn  a  difli- 
cnltly  soluble  slag  into  an  easily  soluble  one  simply  by  increasing  tlie 
silica  content,  it  will  then  be  important  to  study  what  effect  this  opera- 
tion has  on  the  fertilizing-  A^alue  of  the  resulting  product. 

The  chemical  constitution  of  Thomas  slag  and  the  determina- 
tion of  its  relative  effectiveness,  P.  Wagner  {Chon.  Zt<j.,  18  (1894), 
Ko.  98,  pp.  1933-1935,  Jig.  1). — The  results  of  analyses  and  experiments 
are  reported  in  support  of  the  statement  previously  made'  that  the 
richer  a  slag  is  in  combined  silica  the  more  soluble  it  is  in  citrate  solu- 
tion and  the  more  active  it  is  in  the  soil. 

Contrary  to  tlie  opiition  of  Hoyermann,  the  analyses  show  that  the 
solubility  in  citrate  solution  does  not  always  increase  with  the  decrease 
of  free  lime.  They  indicate,  further,  that  the  silicate  and  phosphate  of 
lime  of  the  slag  are  united  to  form  easily  decomposable  silico-phos- 
pliates.  Analyses  of  Khenish  slags  of  good  (juality  and  of  the  trans- 
parent blue  crystals  found  in  the  cavities  of  slag  show  them  to  contain 
phosphoric  acid  and  silicic  acid  in  the  proportion  corresponding  to 
these  silico-phosphates  (about  42  parts  of  silicic  acid  to  100  parts  of 
phosphoric  acid).  It  is  to  the  readily  decomposable  character  of  these 
silico-phosphates  and  not  to  the  saturation  of  the  free  lime  by  silicic 
acid,  as  claimed  by  Hoyermann,  that  the  solubility  of  siliceous  slags  in 
citrate  solution  is  due. 

Vegetation  experiments  on  white  mustard  gave  the  following  results: 
Without  phosphoric  acid.  24.1  gm.  of  crop;  with  0.5  gm.  of  phosphoric 
acid  in  form  of  superphosphate,  84  gm.;  with  0.5  gm.  of  phosphoric 
acid  in  form  of  Hoyermann's  Thomas  slag,  poor  in  silicic  acid  (62  per 
cent  soluble  in  citrate  solution),  G2.1  gm.;  and 0.5  gm.  of  phosphoric 
acid  in  form  of  Hoyermann's  slag,  rich  in  silicic  acid  (98  per  cent 
soluble  in  citrate  solution),  84  gm.  These  results  furnish  a  strong  con- 
firmation of  the  statement  that  not  only  the  citrate  solubility,  but  also 
the  effectiveness  as  a  fertilizer,  of  slag  increases  with  an  increase  of  its 
silicic  acid  content. 

The  following  is  the  author's  latest  revised  method  for  determining 
citrate- soluble  phosphoric  acid  in  Thomas  slag  and  untreated  phos- 
l^hates:  Five  grams  of  the  slag  (as  it  appears  on  the  market,  unground 
and  unsifted)  is  placed  in  a  500  cc.  flask,  200  cc.  of  water  and  200  cc. 
of  citrate  solution  (containing  150  gm.  of  citric  acid  and  23  gm.  of 
nitrogen,  equal  to  27.93  gm.  ISTH:,)  are  added,  the  flask  filled  to  the  mark, 
and  shaken  for  30  minutes  in  a  shaking  machine  making  30  to  40  revo- 
lutions per  minute.  The  mixture  is  filtered  at  once,  and  50  cc.  of  the 
filtrate  is  measured  into  a  beaker,  100  cc.  of  molybdic  solution  added, 
heated  to  about  80^  0.  in  the  w^ater  bath,  cooled,  and  filtered.  The 
precipitate  is  carefully  washed  with  1  per  cent  nitric  acid  and  dissolved 

'Chem.  Ztg.,  18  (1894),  No.  79,  pp.  1511, 1512  (E.  S.  E.,  6, p.  624;. 
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in  2  per  cent  ammonia.  To  tbe  amniouiacal  solution,  wliicli  sliould 
amount  to  about  100  cc,  15  cc.  of  magnesia  mixture  is  added,  drop  by- 
drop,  witli  constant  stirring,  the  beaker  covered  with  a  watch  glass, 
and  allowed  to  stand  2  hours.  The  ammonium  magnesium  precipitate 
is  collected  on  a  fdfer  of  known  ash  content,  washed  with  2  per  cent 
ammonia,  dried,  incinerated  over  a  Bunsen  burner  30  to  40  minutes, 
and  ignited  iu  a  Rossler  oven  for  2  minutes,  cooled,  and  weighed.  The 
method  and  reagents  here  recommended  are  substantially  identical 
with  those  already  described  by  the  author,'  except  that  in  the  method 
here  proposed  no  account  is  taken  of  the  basicity  of  the  substance 
examined. 

The  fertilizing  value  of  the  phosphoric  acid  of  bone,  Ulbkicht 
{Agr.  (Jhtm.  Vers.  Stat.  Bahme;  abs.  in  Chem.  Centbl.,  1894,  II,  No.  10, 
p.  803). — Experiments  in  pots  in  the  greenhouse  showed  that  the 
amounts  of  available  phosphoric  acid  and  perhaps  of  the  other  ferti- 
lizing constituents  naturally  present  in  the  soil  as  well  as  the  other 
properties  of  the  soil  have  a  very  great  influence  on  the  action  of  the 
l)hosphoric  acid  of  bone  meal.  The  soils  experimented  on  were  partly 
natural,  slightly  loamy  sand  and  partly  artificial  soils,  consisting  of 
quartz  sand  and  kaolin.  All  pots  were  liberally  fertilized  with  nitrate 
of  soda  and  potash,  one  series  receiving  superphosphate  and  the  other 
bone.  Taking  the  dry  substance  produced  in  pots  receiving  0.132  gm. 
of  phosphoric  acid  as  100,  the  ratios  of  production  during  different 
years  of  an  equal  amount  of  idiosphoric  acid  in  form  of  superphosphate 
were  as  follows : 

1890.  Light  soil,  long  iTnder  culture 110 

1891.  New  soil  poor  iuiiliosphoric  acid 123 

1892.  Quartz  sand  and  kaolin  with  trace  of  P-jOs 394 

1893.  Soil  freed  from  phosphoric  acid 124 

The  results  indicate  that  iu  soils  not  entirely  devoid  of  phosphoric 
acid  and  not  of  extremely  abnormal  properties,  both  steamed  and 
un steamed  bone  of  proper  fineness  produced  very  favorable  results, 
even  when  applied  in  the  spring,  provided  the  soil  was  not  deficient 
in  moisture.  In  soils  deficient  in  water  very  different  results  were 
obtained  with  all  kinds  of  bone  meal,  but  it  appeared  that  the  results 
were  more  unsatisfactory  the  coarser  the  bone. 

The  -water-soluble  combinations  of  phosphoric  acid  in  super- 
phosphates, J.  Stoklasa  {Landtc.  Vers.  Stat.,  45  {1894),  No.  3  and  4, 
pp.  161-172). — This  is  a  continuation  of  work  previously  reported  in 
the  same  journal  (38  (1891),  pp.  197,  401;  and  42  (1893),  pp.  439-457; 
E.  S.  R.,  2,  pp.  611,  757;  5,  p.  520),  and  relates  to  the  action  of  calcium 
carbonate  and  calcium  sulphate  in  the  soil  and  in  superphosi)hates. 

iChem.  Ztg.,  18  (1894),  No.  61,  pp.  1153, 1154  (E.  S.  K.,  6,  p.  370). 
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The  extent  to  which  calcium  carboiuite  is  dissolved  in  drainage  water 
of  different  soils  is  shown  in  the  following  table: 

Calcium  carhonate  in  1,000  cc.  of  drainage  water. 

Grams. 
Loam  soil  from  "noiss  and  granite  (containing  0.23  per  cent  CaO,  trace  CO5).  0.026 

Soil  from  Sihirian  slate  (3.32  per  cent  CaO,  trace  COj) 067 

Soil  from  Dyassic  (Permian)  sandstone  (1.38  per  cent  CaO,  0.76  per  cent  CO-).     .  052 

Soil  from  chalk  sandstone  (3.73  per  cent  CaO,  2.91  per  cent  CO.) 123 

Calcareons  plain  soil  (11.31  per  cent  CaO,  8.12  per  cent  CO^) 1,51 

Hnmns  soil  (1.63  per  cent  CuO,  1.09  per  cent  COj) 065 

On  the  basis  of  these  figures  it  is  calculated  that  the  amount  of  cal- 
cium carbonate  removed  from  a  hectare  of  soil  annually  by  the  drain- 
age water  is  oGl.G  kg.  This  carbonate  of  lime  has  an  important 
influence  on  the  circulation  of  fertilizing  constituents  in  the  soil. 
Experiments  showed  that  when  Can2(C03)2,  the  form  which  appears 
in  the  soil  water,  was  mixed  with  an  equivalent  of  monocalcium  phos- 
])hate,  CaH2(P()4)2,  the  tricalcium  phosphate  formed  was  not  precipi- 
tated, but  was  held  in  solution  by  the  carbonic  acid  present. 

The  amount  of  x)hosphoric  acid  appearing  in  the  drainage  water  of 
different  kinds  of  soils  is  shown  in  the  following  table: 

I'hosphoric  acid  in  drainage  water  of  di(f'ereHt  soils. 


Composition  of  soil. 

Phosphoric  acid  dis- 

solved  in  drainage 

water. 

Lime. 

Pliosphoric 
acid  soluble 
in  strong 
hydrochlo- 
ric acid. 

Phosphoric 
a;id  sohil)lc 

in  2  per 

Cent  citric 

acid. 

Carbonic 
acid. 

Humus. 

In  100,000 
gm.  of 

drainage 
water. 

Per 
lu'ctare 
annually. 

(1) 

Soil 

Per  cent. 
0.23 
.31 
.59 
.63 
11.34 
.23 

Per  cent. 
0.  024 
.036 
.087 
.  125 
.  22(5 
.008 

Per  cent. 
0.  0008 

Per  cent. 
Trace. 
Trace. 
Trace. 
Trac". 

8.12 

1 

Per  cent. 
2.95 

2.06 

Grams. 
I        0. 002 

I          .042 

.070 
.101 

Grams. 

13. 492 

(2) 

Soil 

.0074 

9.146 

(3) 
(4) 

Soil 

.0019 

1.63 
9.56 

15.244 

91    995 

The  imiKH'tant  fact  to  be  obser\  ed  in  this  table  is  that  the  humus 
soil,  which  contained  only  0.008  per  cent  of  phosphoric  acid  soluble-in 
hydrochloric  acid,  showed  decidedly  the  highest  loss  of  this  substance 
in  the  drainage.  This  in  a  measure  confirms  the  generally  accepted 
view  that  such  soils  do  not  have  a  high  retentive  power  for  phosphates, 
but  readily  convert  insoluble  into  soluble  forms,  which  are  carried  away 
in  the  drainage. 

It  is  exi^lained  that  calcium  sulphate  is  an  invariable  constituent  of 
superphosphates  prepared  by  treatment  of  crude  phosphate  with  sul- 
phuric acid.  The  character  and  composition  of  the  little  balls  formed 
d^uring  the  preparation  of  superphosphates  are  described  and  illu.s- 
13788— Ko.  7 i 
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trated.  The  radiating  gioaps  of  calcium  sulphate  crystals  formed  in 
a  solution  of  dissolved  bone  containing  Beggiatoa  alba  are  also  dis- 
cussed, with  illustrations,  and  various  experiments  with  this  organism 
are  described. 

Exi)eriments  showed  that  when  solutions  of  monocalcium  phosphate 
or  orthophosphoric  acid  were  evaporated  to  dryness  with  gypsum  the 
solubility  of  the  phosphate  was  not  affected. 

The  action  of  lime  and  magnesia  in  marl  and  burnt  lime, 
TJlbeicht  {Agr.  Gheni.  Vers.  8tat.  J)alime;  ahs.  in  Ghon.  Centbl.,  1801, 
II,  No.  19,  p.  803). — Burnt  lime  poor  in  magnesia,  heavily  applied  (710 
lbs.  per  acre),  decidedly  delayed  the  ripening  of  oats,  while  a  similar 
application  of  gray  lime  produced  much  less  marked  results.  This  dif- 
ference is  ascribed  to  the  high  percentage  of  magnesia  in  connection . 
with  lime  in  the  gray  lime.  Caustic  magnesia  (burnt  magnesite),  as  well 
as  magnesium  carbonate,  had  a  highly  injurious  effect  on  oat  plants, 
proving  actually  poisonous  in  large  amounts. 

This  injurious  effect  was  not  always  prevented  by  simultaneous  appli- 
cations of  caustic  lime  or  calcium  carbonate.  Barley  was  more  resistant 
to  the  injurious  action  of  the  magnesia  than  oats. 

The  relative  fertilizing  value  of  the  nitrogen  in  alfalfa  and  in 
stable  manure,  J.  KtJHN  [Dent,  landw.  Fresne,  21  {1894),  Ko.  98,  pp. 
26,  27). — In  iiot  exi^eriments  the  author  compared  the  fertilizing  value 
of  young  alfalfa  and  of  stable  manure  produced  by  feeding  the  same 
quality  of  alfalfa  to  a  steer.  Tlie  steer  was  kept  ou  a  maintenance 
ration,  neither  increasing  nor  decreasing  in  weight.  After  being  fed  for 
a  number  of  days  on  alfalfa  alone  the  solid  and  liquid  manure  was  saved 
separately  and  analyzed.  The  solid  and  liquid  excrement  was  used  in  the 
proportions  produced;  185.05  gm.  of  solid  excrement,  containing  0.301 
I)er  cent  of  nitrogen  and  250  gm.  of  urine  containing  1.38  per  cent  of 
nitrogen,  were  used  on  each  pot  of  the  manure  series,  the  total  nitrogen 
supplied  to  each  pot  being  4.11G8  gm. 

Each  of  the  pots  of  the  green-manure  series  received  4.1168  gm.  of 
uitrogen  in  the  form  of  565.5  gm.  of  green  alfalfa  not  yet  in  bloom. 
This  was  applied  at  the  rate  of  nearly  18,000  lbs.  i)er  acre,  and  sui)plied 
nearly  130  lbs.  of  nitrogen  per  acre,  the  same  rate  at  Avhich  the  nitrogen 
of  stable  manure  was  employed. 

Another  series  of  jiots  received  each  the  same  quantity  of  nitrogen 
(4,1168  gm.)  iu  the  form  of  sulphate  of  ammdnia,  supplemented  by  phos- 
phatic  and  potassic  fertilizers,  supplying  49  lbs.  of  phosphoric  acid  and 
70  lbs.  of  potash  peracre.  These  last-mentioned  fertilizers  were  intended 
to  offset  the  phosphoric  acid  and  potash  in  the  green  alfalfa  and  in  the 
stable  manure. 

These  minerals  were  also  applied  to  another  series  of  pots  receiving 
no  nitrogen. 

Mustard  was  planted  July  5  and  harvested  August  13,    The  follow- 
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ing  table  gives  the  yield  per  pot  in  green  mustard,  dry  matter,  and 
nitrogen : 

Yield  of  mustard  in  2>ots  feriiUzed  with  different  forms  of  nitrogen. 


Minerals,  no  nitioseu 

Green  alfalfa 

Stable  nianuie 

Sulpliate  of  amnuinia  and  minerals 


Green 
mustard. 

Dry 

matter. 

Grains. 
1,164.0 
1,  504.  0 
1,600.0 
1,  627.  5 

Grams. 
124. !) 
147.8 
154.9 

148.2 

Nitrogen. 


Grams. 
3.  ao4 
4.510 
5. 277 
5.362 


Comiiariug  tlie  amount  of  green  mustard  produced  on  the  nitrogen 
pots  with  that  on  the  pots  receiving  no  nitrogen,  there  is  found  an 
increaseof  403.5  gm.  for  sulphate  of  ammonia,  442  gm.  for  stable  manure, 
and  340  gm.  for  green  manure.  This  is  equivalent  to  saying  that  the 
nitrogen  of  stable  manure  was  95  per  cent  and  that  of  young  alfalfa  73 
per  cent  as  effective  as  that  of  sulphate  of  ammonia. 

Comparing  the  amount  of  nitrogen  in  the  mustard  growing  on  the 
nitrogen  pots  with  that  on  the  i)ots  receiving  no  nitrogen,  we  lind  an 
excess  of  2.058  gni.for  sulphate  of  ammonia,  1.973  gm.  for  stable  manure, 
and  1.215  gm.  for  green  manure. 

Comparing  tliis  excess  with  tlie  amount  of  nitrogen  applied  (4.11G8 
gm.  to  each  pot)  it  appears  that  50  per  cent  of  the  nitrogen  in  sulphate 
of  ammonia,  48  per  cent  of  that  in  stable  manure,  aud  30  per  cent  of 
that  in  green  alfalfa  was  utilized  by  mustard  in  its  G  weeks  of  growth. 

The  nitrogen  of  stable  manure  was  more  immediately  available  in 
the  author's  experiments  than  in  those  of  previous  investigators,  a  fact 
which  he  ascribes  to  his  having  used  the  manure  with  its  full  comple- 
ment of  urine  as  soon  as  it  came  from  the  animal. 

The  losses  of  nitrogen  in  barnyard  manure  and  their  preven- 
tion, J.  Stokl.\SA  [Oesterr.  ungar.  Ztschr.  Ziiclccrind.  und  Laiulw.,  33, 
pp.  525-536;  ahs.  in  Ghcm.  Genthl.,  45  {1804),  II,  N'o.  19,  p.  800).— The 
author  undertook  to  study  the  chemical  processes  involved  in  these 
losses.  It  was  found  that  urea  did  not  decompose  when  dissolved  in 
pure  sterilized  water  and  air  was  excluded  or  only  sterilized  air 
admitted.  Inorganic  acids  completely  prevented  decomposition. 
Organic  acids  (citric,  tartaric,  and  malic)  to  the  extent  of  1  to  3  per 
cent  promoted  decomposition.  Cattle  urine,  after  60  days  of  alkaline 
fermentation,  showed  a  loss  of  56.7  per  cent  of  its  original  nitrogen. 

Nitrification  under  normal  conditions  in  urine  from  different  sources 
was  also  studied.  Mtrates  were  observed  in  urine  within  3  days. 
Calcium  suljihate  did  not  appear  to  promote  nitrification.  Nitrates  did 
not  appear  in  a  solution  of  pure  urea  until  3  cc.  of  urine  was  added. 
Nitrites  were  also  observed  resulting  probably  from  the  decomposition 
of  amids.  Investigations  of  the  action  of  monocalciuin  phosphate  and 
orthophosphoric  acid  on  ammonium  carbonate  showed  that  diammo- 
Ilium  phosphate  was  the  result  of  the  reaction. 
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The  use  of  superpliospliate  for  fixiiii;-  aiimiouia  in  manure  and  urine 
is  condemned  on  account  botli  of  its  feeble  power  in  this  respect 
and  the  reversion  of  its  sohible  plios[i]ioric  acid. 

Analyes  of  seaweeds,  F.  W.  Toms  {Ann.  Bj)t.  Official  Analyst  of 
Island  of  Jersey  for  the  year  ending  March  35, 1892.,  pp.  17-21). — In  view 
of  the  imi)ortan('eof  seaweeds  to  the  a.iiiicultnre  of  thisishaud,  detailed 
aiuilyses  were  made  of  the  followini;-  species:  Knobbed  vraic  {Fttciis 
nodosus),  twin-bladder  vraic  {F.  vesiculosns),  serrated  or  boat  vraic, 
and  common  or  fingered  colley  {Laminaria  digitata).  The  resnlts 
reported  are  the  averages  of  analyses  of  fresli  weeds,  dry  weeds,  and 
pure  ash  from  samples  collected  in  IMarch,  May,  August,  and  October. 
The  proportion  of  valuable  constituents  was  h)wer  in  autumn  and 
higher  in  spring  than  the  average.  The  samples  collected  in  summer 
gave  the  highest  proportions  of  potash  and  the  lowest  of  nitrogen. 
"  The  deep  seaweeds  (colleys)  are  particularly  rich  in  soluble  potash 
salts,  but  the  'cut  weeds'  growing  near  the  shore  contain  less  potash 
but  more  soda  compounds."  The  proportions  of  the  more  important 
constituents  vary  within  the  following  limits:  Water,  75  to  82  per  cent; 
nitrogen,  0.25  to  0.3;  potash,  0.5  to  1.5;  phosphoric  acid,  0.1  to  0.13,  or  4 
to  5  per  cent  of  ash  constituents  according  to  the  variety. 

Inspection  of  fertilizers,  W.  H.  Jordan,  J.  M.  Bartlett,  and  L. 
H.  Merrill  {Maine  Sta.  Bid.  11,  2d  ser.,  pp.  18). — This  bulletin  gives 
a  schedule  of  trade  values  with  notes  on  valuatio)i  and  tabnlated 
analyses  of  4  samples  of  fertilizers  furnished  by  the  manufacturers, 
and  GO  collected  by  the  station  under  the  provisions  of  the  new  fertil- 
izer law.  A  comparison  of  the  nuxnufacturers'  minimum  guarantees 
and  the  actual  composition  of  both  the  samples  sent  to  the  station  by 
the  manufacturers  and  those  selected  in  the  open  market  by  the  station 
shows  that  "  on  the  average  the  samples  selected  by  the  station  were 
about  5  per  cent  poorer  in  nitrogen,  2  per  cent  poorer  in  phosphoric 
acid,  and  10  per  cent  poorer  in  potash  than  those  sent  to  the  station  by 
the  manufacturers.  ..."  It  is  not  easy  to  explain  why  in  30  cases  out 
of  51  the  station  samples  selected  by  the  station  in  the  markets  should 
fall  so  much  below  the  manufacturers'  sample  in  the  percentage  of  pot- 
ash soluble  in  water,"  but  it  has  been  suggested  "  that  potash  in  mixed 
fertilizers  disappears  to  some  extent  from  soluble  forms.  .  .  .  No  facts 
are  at  hand  to  support  or  discredit  this  ^iew. 

*'  In  general  it  may  said  that  the  analyses  of  manufacturers'  samples 
.  .  .  were  in  a  majority  of  cases  a  fairly  safe  representation  of  the 
goods  that  were  sampled  in  the  market,  excepting  the  somewhat 
remarkable  deficit  in  potash." 

Fertilizers,  G.  C.  Watson  {New  Torlc  CorneU  Sta.  Rpt.  1S93,  pp.  96-55).— A  reprint 
from  Bulletin  52  of  the  station  (E.  S.  R.,  4,  p.  903). 

On  what  class  of  soils,  to  what  crops,  and  in  what  form  shall  potash  fertilizers 
be  applied?  Ill,  Schultze  {Braunschw.  Jatidw.  Ztg.,  Gj  {1S94),  No.  51,  pp.L'lS,  ,214). 

Keeping  up  our  lands,  I.  P.  Roberts  {Cult,  and  Country  Gent.,  1S95,  Feb.  7,  p.  103). 

The  production  of  manure,  U.  C.  Watson  {New  York  Cornell  Sia.  Bpt.  1893,  pp, 
173-190).— k  reprint  of  Bulletiu  65  of  the  station  (E.  S.  R.,  5,  p.  387). 
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Handling  stable  manure,  W.  L.  Andkrsox  (Amer.  Agr.  {middle  ed.),  1S95,  Feb.  9, 
p.  141). — Recoiiiiiieuds  allowing  rnamire  to  remain  under  iiniiiials  until  hauled  to  the 
fields,  when  it  is  spread  at  once  thickly  on  the  land.  Three  hundred  cords  yearly  are 
handled  in  tliis  way.     Composting  is  condemned. 

Applying  barnyard  manure,  H.  S.  Mattkhson  {Cult,  and  Country  Gent.,  1S95, 
Fel).  7,  p.  104). — Experiments  are  reported  which  indicate  that  by  spreading  manure 
fresh  from  the  stable  on  the  soil  growth  of  weeds  is  increased.  The  method  of  man- 
agement of  the  manure  is  described. 

A  handy  manure  box,  C.  A.  Allen  {Amer.  At/r.  {middle  ed.),  1S95,  Feb.  9,  p.  141, 
fig- 1). 

The  rational  application  of  bone  meal,  M.  Ullman  {Fiihlint/'s  Liindw.  Ztfj.,  43 
{1S94),  No.  '24,  pp.  7i!i!-7<-!S). — General  statements  relative  to  the  character  of  soil  on 
which  l)on(i  meal  can  generally  be  advantageously  applied. 

Natural  phosphate  of  alumina  and  the  adulteration  of  slag  and  phosphatio 
fertilizers,  L.  Guandkau  {Jour.  Af/r.  Prat.,  59  {1S95),  No.  1,  pp.  11,  12). — Wagner's 
method  for  detecting  phosphate  of  aluuiiua  is  recommended.  The  citrate  used  in 
this  method  contains  5  per  cent  of  citric  acid. 

Is  it  certain  that  the  "citrate  solubility"  of  Thomas  slag  is  a  measure  of  its 
agricultural  value?  P.  Wagner  {Deut.  landw.  Presse,  21  {1S94),  No.  102,  pp.  9S3, 
9S4). — The  essential  points  in  this  article  are  discussed  in  other  articles  noticed 
above  (p.  625). 

How  to  apply  soda  salts,  A.  H.  Ward  {Cult,  and  Country  Gent.,  1S95,  Feb.  7, 
p.  105). 

Fertilizer  analyses  and  valuation,  C.  A.  Goessmann  {Massachusetts  State  Sta.  Bui. 
5(j,pp.2,:l,S). — A  schedule  of  trade  values  and  tabulated  analyses  of  19  samples  of 
fertilizing  chemicals,  includiug  muriate  of  potash,  sulphate  of  potash,  nitrate  of 
soda,  sulphate  of  ammonia,  and  dried  blood. 
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Alfalfa,  F.  D.  Coburn  {Rpt.  Kansas  State  Bd.  Agr.,  JSFov.,  1894,  pp. 
230). — This  iiublication  consists  of  papers  on  alfulfo  by  growers  in 
California,  Colorado,  Kansas,  Montana,  JSTebraska,  Oregon,  Washing- 
ton, Idaho,  Wyoming,  Arizona,  New  Mexico,  and  Utah,  in  answer  to  a 
circnlar  of  inquiry.  Tlie  most  imjiortant  subjects  treated  in  the  papers 
are  the  following:  Cliaracter  of  soil  and  subsoil;  preparation  of  the 
land;  time,  thickness,  and  manner  of  sowing;  liability  of  alfalfa  to 
winterkilling,  or  exemption  from  this  tronble;  irrigation,  harvesting, 
and  yield;  methods  of  handling  the  crop  for  hay  and  for  seed; 
machines  for  thrashing  alfalfa  for  seed;  cost  of  growing  and  baling 
alfalfa  hay;  prices  of  hay  and  seed;  value  of  alfalfa  as  a  food  for 
swine,  horses,  sheep,  and  cattle;  duration  of  an  alfalfa  meadow;  and 
the  value  of  alfalfa  for  green  manuring. 

Canaigre,  its  cultivation  and  preparation  for  market,  F.  A.  Gul- 
let {A(/l.  kScL,  8  {JS!J4),  Ho.  6-9,  pp.  330-328).— TXia  methods  pursued 
in  the  manufacture  of  canaigre  tannin  extract  at  a  New  Mexico  factory 
are  briefly  outlined.  This  factory  turns  out  a  heavy  semiliquid  canaigre 
extract  which  contains  45  per  cent  of  tannin  material  and  is  so  thick 
that  it  can  be  ship[)ed  in  packages  made  of  inch  boards.  Its  selling 
price  iu  Chicago  and  New  York  is  4^  and  5  cts.  per  ]3oimd.     The  leach 
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system  of  extracting  is  pursued,  the  preliniiiiary  drying  of  the  roots 
requiring  2  to  3  days.  In  the  hiboratory  it  was  found  possible  to  obtain 
by  diffusion  from  the  fresh  roots,  grated,  a  liquid  extract  in  4  hours. 
The  cost  of  a  diffusion  factory,  with  a  capacity  to  handle  10  tons  of 
caiiaigre  roots  per  hour,  is  estimated  at  from  $100,000  to  $125,000. 
The  cost  of  growing  the  roots  for  1  ton  of  extract  and  of  manufactur- 
ing the  same  is  estimated  at  $25  per  ton  of  extract  containing  55  to  GO 
per  cent  of  tannin  material. 

Time  of  seeding  crimson  clover,  E.  B.  Voorhees  {Agl.  Sei.,  8 
(1894),  JSfo.  6-9,  pp.  298-302).— In  experiments  in  New  Jersey  it  was 
found  that  where  the  soil  was  not  reasonably  good  it  was  necessary,  in 
order  to  secure  a  good  stand,  to  delay  sowing  until  Septend)er.  On 
poor  soils  excellent  crops  were  secured  when  the  seed  was  sown  even 
^  late  as  October.  For  good  lands  the  author  recommends  that  seed 
be  sown  between  July  15  and  September  15.  It  was  found  that  in  New 
Jersey  spring  seeding  either  alone  or  with  oats  gave  disapiiointing 
results. 

Studies  on  oats  and  barley,  von  Liebenberg  {Mitt.  Ver.  Ford, 
landw.  Versuchsiv.  Oesterr.,  9  {lt<91)j  No.  1,  pp.  54-59). — When  in  the 
spring  a  mixture  of  barley  and  oats  was  sown  the  yield  of  grain  was 
greater  than  that  of  oats  sown  alone. 

When  seeding  was  done  in  such  a  manner  as  to  leave  plants  of  oats 
and  barley  in  alternate  hills,  the  barley  jdants  so  grown  tillered  more 
abundantly  than  on  plats  where  only  barley  was  grown,  notwithstand- 
ing the  fact  that  the  space  allotted  to  each  oat  or  barley  plant  Avas  the 
same  on  all  plats. 

The  oat  plants  grown  in  alternation  with  barley  plants  tillered  less 
abundantly  than  oat  j)lants  grown  alone.  The  author  attributes  these 
results  to  the  fact  that  barley  stooled  earlier  than  oats,  and  thus  in  the 
mixture  i)revented  the  full  development  of  the  oat  i)lant. 

From  his  experiments  on  barley  the  author  concludes  that  the  longer 
straws  bear  longer  and  heavier  ears,  with  a  greater  number  and  heavier 
grains.  With  oats  the  longer  straws  bore  longer  panicles  and  a  greater 
number  of  grains  than  the  shorter  straws. 

Culture  experiments  with  Irish  potatoes,  W.  M.  Munson  {Maine 
Sta.  Bui.  12,  2d  ser.,  pp.  4). — With  3  varieties  a  comi)arison  was  made 
between  the  Eural  New  Yorker  trench  system  and  ordinary  culture. 
Alternate  rows  were  "trenched,"  that  is,  plowed  about  afoot  wide  and 
8  in.  deep,  the  soil  in  the  bottom  of  the  furrow  being  afterwards  pulver- 
ized and  some  of  the  earth  being  worked  back  into  the  furrow.  The 
seed  pieces  were  covered  to  a  depth  of  about  2  in.,  and  then  a  complete 
fertilizer  was  scattered  in  the  trenches,  which  were  then  filled.  Alter- 
nate rows  were  simply  plowed,  the  pieces  dropped  and  covered,  and 
the  fertilizer  scattered  on  the  surface.     The  results  are  conflicting. 

Rape  as  a  forage  plant,  C.  D.  Smith  and  F.  B.  Mumford  {Michigan 
iSta.  Bui.  114,  pp.  29-34). — The  author  emphasizes  the  importance  of 


FIELD    CROPS.  633 

securing-  true  Dwarf  Essex  seed,  as  tliis  is  tlie  variety  which  has  been 
found  to  be  most  valuable.  Eape  seed  was  sown  at  different  dates  in 
June  and  July  and  the  result  favored  sowing  about  July  1.  Drilling 
was  preferred  to  sowing  broadcast,  since  the  former  method  saved  seed, 
allowed  easy  cultivation,  and  suffered  less  loss  from  cattle  tramping  and 
lying  on  the  crop.  One  acre  of  rape  afforded  jjasturage  for  9  lambs  for 
7  weeks  and  produced  a  total  gain  of  202^  lbs.,  or  22^  lbs.  per  lamb. 
It  was  not  found  practicable  to  iiasture  rape  later  than  November  15. 
The  animals  pastured  on  this  plant  after  it  became  frosted  were  subject 
to  digestive  disorders.  Animals  should  be  well  fed  on  dry  food  before 
being  turned  into  a  held  of  rape.  The  cost  of  labor  in  i^lanting  and 
growing  15  acres  of  rape  on  the  station  farm  was  $42.25. 

Effects  of  difTerent  fertilizing  elements  on  the  composition  and 
combustibility  of  tobacco,  H.  J.  Patterson  [Agl  ScL,  8  {1894),  No. 
6-9,  pp.  329-352,  dgm.  1). — Conclusions  of  foreign  investigators  are  cited 
and  the  experiments  made  by  the  author  and  previously  published  ^  are 
tabulated  and  discussed.  The  author  also  gives  the  ratio  of  chlorin  to 
potash  in  the  ash  of  the  principal  species  of  wood  growing  in  tobacco 
sections  and  in  the  principal  cultivated  plants  from  the  same  regions. 
He  finds  that  broom  sedge  and  old  field  pine  contain  a  relatively  large 
proportion  of  chlorin,  and  hence  he  justifies  the  practice  of  allowing  old 
tobacco  fields  to  grow  up  in  sedge  and  pine,  the  implication  being  that 
these  plants  remove  a  large  i^ortion  of  the  chlorin,  which  is  believed  to 
have  an  unfavorable  effect  on  the  combustibility  of  tobacco. 

Studies  on  wheat,  von  Liebenberg  {Mitt.  Ver.  Ford,  landw.  Ver- 
suchsiv.  Oesterr.,  7  {1892),  No.  1,  pp.  59-86;  ahs.  in  Centbl.  agr.  Chem., 
23  {1894),  No.  11,  pp.  748-752). — By  planting  summer  wheat  at  differ- 
ent distances,  and  by  giving  to  the  different  plats  different  manures, 
moisture  conditions,  and  seeds  of  different  sizes,  the  character  of  the 
growth  was  made  to  vary  considerably. 

The  longer  the  straw  the  longer  and  heavier  was  the  ear;  the  longer 
and  heavier  the  ear  the  greater  the  number  of  grains  borne  upon  it  and 
the  heavier  the  individual  grains. 

The  conditions  for  the  production  of  sweet  and  sour  silage,  A. 
B.  Griffiths  {miem.  News,  70  {1894),  No.  1828,  pp.  273-275).— Acid 
silage,  which  is  pn.  'need  when  the  fermentation  proceeds  at  a  tempera- 
ture below  49°  C.,  i;>  divided  into  two  kinds,  (1)  low-temperature  acid 
silage,  in  which  the  temperature  has  not  risen  above  32°  C,  and  (2) 
high-temi^erature  acid  silage,  in  which  fermentation  proceeds  at  tem- 
peratures of  32  to  49°  C. 

In  the  former  the  principal  germ  isolated  was  the  acetic  acid  ferment. 
In  high- temperature  acid  silage  tlie  germs  found  were  the  acetic-acid 
ferment,  the  lactic-acid  ferment,  the  butyric-acid  ferment,  and  Bacillus 
subtilis, 

» Maryland  Sta.  Bui.  26  (E.  S.R.,  6,  p.  209). 
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Between  49  and  55°  0.  layers  of  sweet  and  acid  silage  were  inter- 
mingled, and  at  these  temperatures  the  organisms  isolated  were  the 
lactic  and  l)utyric  acid  ferments,  and  2  new  species  for  which  the  author 
proposes  the  names  Bacillus  valericus  and  B.  thermicus.  When  the 
temperature  exceeded  56°  C.  sweet  silage  was  produced. 

When  the  temperature  of  fermentation  is  (U)  to  70^  C.  the  author 
states  that  the  acetic,  lactic,  and  butyric  acid  ferments  are  killed  or 
become  inactive,  giving  place  to  Bacillus  valericus  and  B.  theymirus. 

Bacillus  valericus  is  so  named  l)ecause  in  a  sterilized  decoction  of 
■green  fodder  at  50°  C.  it  gives  lise  to  small  quantities  of  valeric  acid. 
It  is  readily  stained' with  a  solution  of  methyl  violet. 

Bacillus  thermicus  is  so  named  because  of  the  high  temperature  at 
which  it  thrives.  Both  Bacillus  valericus  and  B.  thermicus  have  the 
power  of  converting  starch  into  glucose. 

With  silage  produced  by  fermentation  at  a  temperature  below  32'=>  0. 
the  percentage  of  volatile  acids  (chietly  acetic,  but  with  traces  of  formic 
and  butyric  acid)  was  1.56  for  sihige  from  very  immature  fodder  and 
0.62  for  silage  from  plants  just  in  bloom.  The  non-volatile  acids  (chielly 
lactic  acid)  were  0.10  and  0.9  per  cent,  respectively,  for  the  above- 
mentioned  sam])les  of  silage. 

With  acid  silage  produced  at  temperatures  of  32  to  49°  C.  the  vola- 
tile acids  were :  From  very  immature  forage,  1.19  per  cent ;  from  plants 
just  in  bloom,  0.38  per  cent.  The  non- volatile  acids  were,  respectively, 
0,31  and  0.23  per  cent.  The  silage  Avas  more  acid  from  immature  than 
from  older  i)lants. 

Sweet  silage  produced  at  a  temperature  of  50  to  70°  C.  contained 
only  0,00  per  cent  of  volatile  acid  and  0.02  per  cent  of  non-volatile  acid. 
When  made  from  plants  just  in  bloom  it  contained  4  per  cent  of  sugar 
and  other  soluble  carbohydrates,  as  against  2.81  and  2.93  per  cent  con- 
tained in  acid  silage  (from  plants  of  same  stage  of  maturity)  produced 
at  a  temperature  below  49°  0. 

The  author  states  that  sweet  silage  quickly  becomes  moldy  on 
exposure  to  air,  while  acid  silage  is  relatively  resistant  to  decay. 

The  barley  crop  of  1894,  F.  Sceiwackhoffer  (Chem.  Ztg.,  IS  {1894),  No.  96, 
Eepcrt.,  p.  295). — The  chemical  and  physical  proi)crties  of  the  barley  crop  of  1894 
and  its  value  for  malt. 

Cultivation  of  licorice  root  in  the  United  States,  F.  Hoffman  ( Jmcr.  Jour. 
Pharm.,  67  (1895),  Ko.  2,  pp.  72-77). 

Notes  on  Polygonum  sachalinense,  Doumet-Adanson  and  H.  Vilmokin  {Bui. 
Sor.  Bat.  France,  40  {IS!)3),  2(1  aer.,  No.  3,  p.  CLXXXFIII).— The  authors  presented 
specimens  of  the  true  species  for  which  P.  sieholdi  is  often  confused.  The  value  of 
the  plant  for  forajjje  is  pointed  out. 

The  chemical  composition  of  hay  from  Chrysopogon  gryllus,  U.  PKTia  {Staz. 
Sper.  A(ir.  Ital.,  27  {1S!>4),  No.  4,  pp.  309-375). 

The  flat  pea  (Lathyrus  sylvestris)  {FHhJ\nff»  Jandw.  Ztg.,  43  {1S94),  No.  24,  pp, 
759-7ii<i). — Notes  from  growers  on  the  palatahility  of  this  plant. 

Variety  tests  of  potatoes,  W.  Beckku  (Dcut.  htndiv.  Presse,  22  {1S95),  No.  2,  p.  13). 

Size  and  amount  of  potatoes  used  for  seed  purposes,  M.  Montarini  {Staz. 
S^er.  Agr.  Hal.,  27  {1S94),  No.  3,  pp.  227-250). 
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Tests  of  varieties  of  rye,  N,  WKSTKiniEiKU  (Dvui.  hauhr.  Prcsse,  21  {1SD4),  No. 
101,  pp.  07 3,974). 

Wheat,  barley,  oats,  peas,  and  forage  plants,  E.  R.  Lake  (Wanhhuiton  Sia.  Ilul. 
10,  pp.  10-24). — Brief  notes  on  6  varieties  of  wheat,  5  of  barley,  6  of  oats,  29  of 
peas,  and  on  alsike  clover,  orchard  grass,  and  oat  grass. 

Artificial  drying  of  grain  {Abs.  in  Dent,  landw.  I'resse,  22  {1S95),  No.  2,  p.  13). 
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Cassava,  J.  T.  Stubbs  [Florida  Sta.  Bui.  M,  p.  25). — A  small  plat 
ot  (jassava  was  planted  at  I)e  Fimiak  Springs  substation  on  sandy  land 
and  OOO  lbs.  of  acid  phosphate  applied  per  acre.  Little  cultivation  was 
required,  and  from  8  to  15  tons  of  roots  were  produced  per  acre.  The 
roots  were  relished  by  stock,  which  seemed  to  thrive  upon  the  food. 

The  growth  of  lettuce  as  affected  by  the  physical  properties 
of  the  soil,  B.  T.  Galloway  [Agl.  Sei.,  8  (1894),  Mo.  6-9,  pp.  302- 
315). — The  soil  on  which  lettuce  is  grown  near  Boston  produces  plants 
so  much  larger  and  more  perfect  than  are  grown  in  many  other  parts  of 
the  country  that  investigations  were  undertaken  to  ascertain  if  jiossible 
the  reason  of  this  difference.  The  Boston  lettuce  soil  was  analyzed 
mechanically,  as  was  also  the  gneiss,  soil  of  Maryland,  and  the  former 
Avas  found  to  possess  a  much  greater  proportion  of  sand,  while  the 
latter  was  rich  in  silt  and  clay.  The  daily  moisture  content  of  the 
Boston  soil,  as  judged  from  samples  taken  to  a  depth  of  12  in.  averaged 
much  greater  than  that  of  the  Marjdand  soil,  being  27.7  per  cent  and 
16.5  per  cent,  respectively,  in  March. 

In  the  experiments  3  different  soils  were  used  in  a  special  greenhouse. 
The  first  soil  was  composed  of  2  parts  drift  sand  and  1  j)art  greenhouse 
soil;  the  second  greenhouse  soil  alone,  1  part  gneiss  soil,  and  2  parts 
decomposed  manure;  and  the  third  two  thirds  Boston  soil  and  one  third 
decomi)osed  manure.  On  mechanical  analysis  the  3  soils  were  found  to 
closely  approximate  in  structure.  Each  soil  was  contained  in  a  bed  2 
ft.  wide,  7  ft.  long,  and  20  in.  deep,  and  in  each  bed  were  set  33  plants, 
8  in.  apart  on  the  square.  In  2  months  the  plants  were  pulled,  divided 
into  3  grades,  measured,  and  then  weighed.  The  plants  grown  on  the 
Boston  mixed  soil  gave  the  best  results,  being  followed  closely  by  those 
produced  on  the  sandy  soil,  while  the  greenhouse  soil  gave  very  inferior 
plants. 

It  is  concluded  that  the  physical  properties  of  the  soil  are  of  the 
utmost  importance  in  relation  to  plant  growth,  and  that  lettuce  requires 
a  soil  possessing  an  abundance  of  fine  gravel,  sand,  and  silt  in  such  a 
mechanical  mixture  as  to  provide  sufficient  moisture,  heat,  and  air — a 
condition  existing  in  the  Boston  soil. 

Strawberries,  W.  J.  Green  and  E.  0.  Green  {Ohio  Sta.  Bui.  54, 
pp.  35-52). — This  bulletin  contains  cultural  notes  for  strawberries,  and 
also  detailed  descrix^tive  notes  for  63  varieties.    It  is  stated  that  straw- 
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berries  will  grow  well  on  almost  any  well-drained  soil  that  is  free  from 
frost  and  reasonably  fertile,  care  being  taken  tbat  it  is  not  infested 
with  white  grnbs.  It  is  advised  to  prepare  the  soil  by  plowing  in  the 
fall,  mulching  with  manure,  and  in  the  spring  stirring  the  ground  with 
cultivators  and  harrows.  The  spring  is  preferred  as  the  time  for  set- 
ting out  the  plants,  and  for  mats  they  are  recommended  to  be  set  every 
18  in.  in  4-ft.  rows;  while  for  hills  they  may  be  placed  1  ft.  apart  in  3-ft. 
rows.  Winter  protection  should  be  given  by  mulching  with  swamp 
hay.  The  beds  should  be  renewed  every  second  year.  The  following 
varieties  are  recommended:  Bubach,  Crescent,  Enhance,  Greenville, 
Haverland,  Lovett,  Muskingum,  Parker  Earle,  and  Warfield. 

Stravrberries,  blackberries,  and  raspberries,  S.  T.  Maynaed 
{Massachusetts  Hatch  Sfa.  Bui.  26,  pp.13). — Descriptive  notes  and  tabu- 
lated data  on  124  varieties  of  strawberries,  12  of  blackberries,  IS  of  red 
and  20  of  black  raspberries.  The  yields  were  aifected  by  a  hailstorm 
and  drought,  but  the  relative  production  was  not  interfered  with.  The 
strawberries  were  attacked  by  leaf  blight,  which  was  not  wholly 
checked  by  spraying  with  Bordeaux  mixture. 

Fertilizer  tests  on  grapes,  A.  L.  Holladay  (  Virginia  8ta.  Bui.  35, 
pp.  147-153). — For  3  years  10  i)lats  of  one  fifth  acre  each,  planted  with 
Norton  grapes,  were  tested  with  various  feitilizers  calculated  to  i^ro- 
vide  either  single  fertilizing  elements  or  different  combinations.  One 
plat  was  left  untreated  for  a  check,  and  one  was  fertilized  with  a  com- 
plete fertilizer.  The  soil  was  red  clay.  The  vines  were  sprayed  5 
times  every  season  to  avoid  interference  from  fungus  diseases.  The 
results  show  that  nitrogen,  phosphoric  acid,  and  i^otash  are  all  required 
foT"  the  best  results  at  this  location.  Tables  are  given  showing  the 
details  of  the  experiment,  which  is  to  be  continued. 

Tropical  fruits  in  Florida,  L.  0.  Washburn  {Florida  Sta.  Bid.  24, 
pp.  26-31). — Seven  acres  at  the  Fort  Myers  substation  are  devoted  to 
tropical  and  semitropical  fruits,  Notes  are  given  on  cocoanuts,  calioon 
palm,  sapodilla,  mangosteen,  mango,  mammae  apple,  mammte  sapota, 
cherimoya  {Anonacherimolia),  star  apple,  Barbados  cherry,  date  palm, 
Spanish  lime  {Melicocca  hijur/a),  sour  sop  or  ice-cream  fruit  {Anona  muri- 
cata),  bread  fruit  {Arfocarpiis  incisa),  melon  papaw  {Garica  papaya), 
cashew  nut  {Anacardium  occidentale),  tamarind,  cacao,  guava,  catley 
guava,  avocado  pear  {Persea  gratissima),  bamboo,  royal  palm,  black 
pepper,  Chinese  yam,  cassava,  royal  poincianna,  sugar  apple,  loqaat, 
pecan,  Otaheite  gooseberry,  almond,  and  citrus  fruits.  Many  of  the 
varieties  yielded  larger  and  better  fruits  than  are  grown  in  Cuba  and 
other  tropical  countries,  a  fact  supj)osed  to  be  due  to  less  excessive 
rains  and  the  winters  giving  a  season  of  rest. 

Report  of  horticulturist,  J.  N.  Whitner  {Florida  Sta.  Bui.  24,  pp. 
13-15). — A  brief  report  on  the  progress  of  the  horticultural  work  of  the 
station,  the  character  of  the  station  soil  being  touched  upon,  and  experi- 
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ments  with  and  comparative  tests  of  olives,  citrns  fniits,  Japanese  per- 
simmons, grapes,  strawberries,  Logan  berry,  celery,  and  cabbages  being 
mentioned. 

African  legumes,  J.  Dybowski  (Bev.  Hort.,  66  {1894),  No.  24,  pp.  574-576).— Gen- 
eral  notes  on  various  African  representatives  of  this  order,  notably  the  patata, 
ignama,  taro,  peanut,  cajan,  calladium,  and  hibiscus. 

Ginseng,  G.  Stanton  {Amer.  Gard.,  16  {1895),  No.  SI,  p.  j^.3).— Notes  on  culti- 
vation. 

Mushroom  raising  in  stables  {Braunechzv.  laiuhv.  Ztg.;  abs.  in  Landw.  Wochenhl. 
Schles.  Hoist.,  44  {1894),  No.  41, p.  572). — Advises  growingmuslrrooms  in  horse  stables, 
where  it  is  thought  the  animoniacal  atmosphere  will  be  of  value. 

The  forcing  of  melons  in  Paris,  G.  Alluakd  {lUv.  Hort.,  66  {1894),  No.  23,  pp.  553- 
556,  figs.  6). — Detailed  directions  for  the  early  growing  of  muskmelous  in  green- 
houses, after  the  methods  practiced  by  Paris  gardeners. 

Some  salad  potatoes,  G.  Alluard  {Rev.  Hort.,  66  {1894),  No.  24,  pp.  576,  577,  figs. 
4). — Illustrated  remarks  on  some  varieties  of  potatoes  that  in  France  are  especially 
preferred  for  salad  purposes. 

Greenhouse  notes,  L.  H.  Bailey  {Neio  York  Cornell  Sta.  Rpt.  1893,  pp.  145-172, 
dgms.  2). — A  reprint  of  Bulletin  55  of  the  station  (E.  S.  R.,  5,  pp.  294  and  296). 

Raspberry  cultivation,  R.  B.  Whyte  {Ontario  Fruit  Growers'  Assii.  Rpt.  1893, pp. 
51-54).— 'Notes  on  the  culture  of  raspberries  in  Ontario.  It  is  advised  that  the 
canes  be  planted  in  the  fall  in  a  heavy  sandy  loam  and  covered  daring  the  winter. 
Fall  pruning  is  preferred.  The  varieties  recommended  are  Cuthbert,  Herstine, 
Heebner,  Golden  Queen,  Brinckle  Orange,  Caroline,  Hilborn,  and  Purple  Hybrid 
Shaffer. 

Raspberries  and  blackberries,  F.  W.  Card  {Neic  York  Cornell  Sta.  Bui.  57, pp.  191- 
215,  figs.  4).— A  reprint  of  Bulletin  57  of  the  station  (E.  S.  R.,  5,  p.  394). 

The  best  berry  for  vrine,  L.  Nathan  {Ztschr.  landw.  Ver.  Hessen,  1894,  No.  38,  pp. 
313,  314). — The  American  mountain  gooseberry  is  strongly  recommended,  and  tables 
are  given  favorably  comparing  the  yield  and  analysis  of  its  wine  with  that  of  cur- 
rants, blackberries,  and  strawberries. 

The  Logan  berry,  C.  H.  SiiixN  {Garden  and  Forest,  7  {1894),  pp.  465,  466,  fig.  1).— 
Descriptive  notes  on  this  rasp-blackberry  cross. 

The  durian  (Durio  zibethinus)  fruiting  in  Dominica  {Agl.  Jour.  Leeward  Islands, 
1894,  Oct.,  fp.  32-34). — A  description  of  the  edible  fruit,  so  highly  prized  in  portions 
of  Asia,  is  given. 

The  botany  of  the  grape,  C.  E.  Bessey  {Garden  and  Forest,  8  {1895),  pp.  47,  48). — 
The  author  in  a  paper  read  before  the  Nebraska  Horticultural  Society  says  that  for 
horticultural  purposes  only  11  of  the  35  or  40  known  species  of  grape  need  be  con- 
sidered. These  are  Vitis  lairusca,  V.  candicans,  V.  a'stiralis,  V.  cinerea.  V.  califor- 
nica,  V.  rupestris,  V.  vulpina,  V.  pahnata,  V.  cordifolia,  V.  vinifera,  and  V.  rotundifolia. 

At  Tvhat  distance  is  the  limit  of  planting  grapevines?  {Prog.  Agr.  et  Fit.,  12 
{1895),  No.  1,  pp.  22-24). 

The  importance  of  hybridization  for  the  improvement  of  vineyards,  A.  MiL- 
LARPET  {Compt.  Rend.,  119  {1894),  No.  26,  pp.  1176-1180).— Kvl  article  urging  more 
ex]5eriments  in  this  line,  not  only  for  the  bettering  of  the  quality  of  the  grapes  but 
also  to  find  stocks  resistant  to  the  phylloxera.  ' 

Russian  apples,  G.  Bellair  {Rev.  Hort.,  66  {1894),  No.  24, pp.  570,571). — Notes  on 
some  varieties  of  this  type,  with  statistics  of  the  varieties  grown  in  various  countries. 

Four  new  types  of  fruits,  L.  H.  Bailey  {New  York  Cornell  Sta.  Rpt.  1893,  pp. 
5^67).— A  reprint  of  Bulletin  51  of  the  station  (E.  S.  R.,  4,  p.  916). 

Small  fruits  for  profit,  L.  Woolverton  {Ontario  Fruit  Growers'  Assn.  Rpt.  1893, 
pp.  132-136). — This  paper  speaks  in  general  of  the  raising  of  small  fruits  and  in  detail 
of  the  strawberry,  treating  of  the  fertilization  of  the  blossoms,  choice  and  prepara- 
tion of  soil,  planting,  manure,  cultivation,  winter  protection,  picking,  and  marketing. 
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Necessity  for  a  change  in  our  methods  of  obtaining  and  introducing  new- 
varieties  of  fruit,  T.  BiCALL  {Ontario  Fruit  Growers'  Assn.  Bpt.  1S9S,  pp.  S6-S8). — 
This  piii)er  urt;es  ffieater  care  in  the  selection,  testing,  tind  reconiniendiTig  of  new 
varieties,  and  advises  that  more  extensive  and  scieutitic  work  in  hybridizing  and 
cross  fertilization  lie  undertaken. 

Soil  preparation  for  orchards,  N.  Scunkideu  {Her.  Hort.,  66  {1S94),  No.  24,  pp. 
.'i77-579). — Directions  for  plowing,  trenching,  draining,  and  seasoning  the  ground 
hefore  planting  fruit  trees. 

Manuring  of  fruit  trees,  Held  {WUrt.  WoohetihJ.  Landw.,  1S04,  No.  4S,  p.  G5r>). — 
Bri(!f  note  on  the  iinjiortance,  if  good  yields  are  expected.  Rejilacing  old  trees  with 
strong  yotnig  ones  is  a'dvised. 

Manures  and  maniTring  of  fruit  trees,  N.  Schneider  {Bev.  Hort.,  66  {1SD4),  No. 
23,  pp.  560-56-3). — A  general  account  of  the  reiiuirenients  of  different  soils  and  fruits 
and  the  methods  of  applying  the  proper  fertilizers. 

Manuring  fruit  trees,  and  increasing  their  productiveness  (Z/sc/ir. /(r»r/ir.  Ver. 
Hefiseii,  1S94,  No.  :^S,  pp.  22S,  ■^29). 

Contributions  to  the  subject  of  manuring  vineyards  (  WUrt.  IVochenlil.  Lanibr., 
1S94,  No.  51,  2>p.  705,  706). 

Modification  of  fruits  by  climate,  J.  Craig  {Ontario  Fruit  Grou-crH'  As.sn.  Upl. 
1893,  pp.  61-63). — General  remarks  on  the  variation  of  the  form,  color,  and  quality 
of  different  fruits,  apples  being  chiefly  considered.  Cool,  moist  localities  produce 
more  elongated  fruits  than  do  hotter,  drier  regions.  Each  variety  is  believed  to 
have  a  particular  locality  where  its  highest  state  of  development  is  reached. 

Does  mulching  retard  the  maturity  of  fruits  ?  L.  H.  15ailky  {New  York  Cornell. 
Sta.  Rpt.  JS93,  pp.  249-262,  pi.  1).—A  reprint  of  Bulletin  59  of  the  station  (E.  S.  R., 
5,  p.  r.83). 

Electricity  and  plant  growth ( 717//'/.  Woehenhl.  Landw.,  1S94,  No  4S,  pp.  654,  655). 

Electro-horticulture,  E.  Wollny  {Ztschr.  landw.  J'er.  Ilessen,  1894,  No.  49,  pp. 
401,  ^a?).— Brief  notes  on  some  experiments  with  electricity  in  growing  plants. 

Transmission  of  cuttings  {Gard.  Chron.,  17  {1895),  ser.  3,  p.  79). — Directions  are 
given  for  the  proper  method  of  packing  for  successful  transportation. 

Carbon  dioxid  in  fruit  shipping  {Garden  and  Forest,  7  (1894),  jp.  470). — Brief  note 
on  recent  experiments. 


SEEDS— WEEDS. 

The  vitality  of  red  clover  seed,  W.  J.  Beal  {Agl.  ScL,  8  (l^Oi),  Ilo. 
6-9,  p.  .284). — In  1S82  the  author  saved  the  seed  front  50  heads  of  red 
clover  from  5  i^lants  growing  in  as  nearly  the  same  conditions  as  pos- 
sible. The  seed  was  corked  in  glass  bottles  and  kept  most  of  the  time 
exi)osed  to  the  light.  In  June,  1S94,  2  lots  of  50  seeds  each  were  taken 
from  each  bottle  and  tested  for  germination  with  the  following  result: 


Germination  of  12-year-old  clorer  seed. 


June  7. 

June  23. 

Lot!  

24 
8 
34 

21 

Lot  2 

^2 

Lot  3 

Lot  4      ...                         .                ... 

21 

Lot  5 

4 
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The  average  for  both  tests  is  35.8  per  cent. 

An  examination  of  lot  5  showed  the  seeds  were  of  a  dull  cohn",  giving 
tlie  impression  tliat  tliey  were  not  properly  (nired  when  placed  in  the 
bottle,  to  which  fact  may  be  due  the  low  vitality. 

The  vitality  of  seeds  buried  in  the  soil,  W.  J.  Beal  {Agl.  Sri.,  8 
{1894),  Ko.  G-0,  pp.  2S3,  ^^.S'i).— in  1879  the  author  buried  20  lots  of  oO 
seeds  each  of  iil  species  of  plants,  mostly  weeds.  The  seeds  were 
l)laced  in  8-oz.  bottles,  mixed  with  sand  and  buried  at  a  depth  of  20  in., 
the  open  mouths  of  the  bottles  slanting  downward.  Sets  of  these 
seeds  were  dug  up  at  the  expiration  of  5,  10,  and  15  years,  and  tested 
for  their  vitality.  The  last  year's  test  of  germinatiou  is  reported  upon 
as  follows:  Ragweed,  chess,  fireweed,  spotted  spurge,  cockle,  round 
mallow,  red  oak,  arbor  vita^,  and  white  clover  did  not  show  any  ger- 
minated seeds;  pigweed  and  broad-leaved  plantain,  1  seed  each;  pigeon 
grass  and  chick  weed,  3  each;  black  mustard  and  smartweed,  4  each; 
mayweed,  5;  evening  x^rimrose,  C;  narrow  dock,  7;  purslane,  9;  pep- 
per grass,  17;  nmllein,  18;   and  shepherd's  purse,  21. 

The  influence  of  moisture  and  temperature  on  the  process  of 
germination,  W.  Detmer  {U.  8.  Dept.  A<jr.,  Weather  Bureau  Bui.  11, 
pt.  2,  lipt.  Internat.  Meteorolog.  Congress,  isjjs,  pt.  2,  p.  22). — The  author 
summarizes  the  results  of  many  years  devoted  to  the  study  of  the  germi- 
nation of  seeds,  and  reviews  the  i^hysiological  phenomena  attending 
germination. 

In  the  process  of  turgescence,  internal  as  well  as  external  work  is 
performed  and  heat  is  liberated. 

'•  [The  antlior]  mixed  potato  starch  and  pea  meal  of  accurately  kuowu  temperature 
■with  water  of  the  same  temperature.  A  striking  increase  of  temperature  followed 
at  once.  If  potato  Hour  is  dried  and  after  cooling  brought  in  contact  with  water 
the  temi)erature  will  rise  at  once  more  than  6  degrees.  In  every  imbibition  jirocess, 
therefore,  as  well  as  during  the  turgescence  of  seeds,  there  is  a  condensation  of  the 
water  which  has  penetrated  between  the  molecules  of  organisms,  and  this  must  pro- 
duce a  liberation  of  heat." 

[The  rise  of  temperature  produced  when  a  licpiid  penetrates  a  mass 
of  line  particles  is  not  due  to  the  condensation  of  the  liquid  by  the 
particles  and  the  liberation  of  latent  heat  by  compression,  as  is  main- 
tained by  Sachs  and  most  I  )tanists.  It  is  a  thermodynamic  phenom- 
enon consequent  on  the  conversion  of  a  solid  mass  of  water  into  a 
great  number  of  thin  films,  i.  e.,  into  a  great  area  of  surface,  as  Avas 
first  denionstrated  by  Thomson  in  1859  and  especially  by  Van  der 
Mensbrugghe  in  1870.']  The  fact  that  numy  individual  seeds  of  the 
same  crop  do  not  easily  absorb  water  and  germinate,  but  in  some  cases 
delay  this  process  for  months  and  even  years,  is  shown  to  have  a  very 
important  bearing  on  the  perpetuity  of  the  species.  Measurements  are 
giVen  of  the  amount  of  water  absorbed  by  seeds,^.the  increase  of  vol- 
ume, the  pressure,  and  the  amount  of  work  done.    The  seeds  of  some 

jpul,  Belgian  Acad.,  1876,  or  L,  E.  D,  Phil.  Mag.,  187^, 


640  EXPERIMENT    STATION    RECORD. 

plants  may  become  turgesceiit  and  then  dried  without  serious  injury  to 
their  vitality,  but  a  few  varieties  are  injured,  and,  in  general,  drying  up 
is  fatal  to  the  seedlings.  The  author  agrees  with  Wollny  that  the  par- 
tial drying  up  of  potato  tubers  materially  increases  the  productivity  of 
plants  grown  from  them. 

With  regard  to  the  influence  of  temperature  on  germination  the 
author  maintains  that  perfectly  dried  seeds  retain  vitality  under  the 
lowestatta  i  nable  temperatures,  but  that  even  moderate  freezing  destroys 
most  of  the  turgescent  seeds.  With  regard  to  tiie  action  of  frost  and 
the  freezing  of  plants  he  diflers  entirely  with  the  views  advocated  by 
Sachs  as  to  the  influence  of  thawing,  and  adopts  the  results  of  Miiller- 
Thurgau.  The  cell  sap  does  not  freeze,  but  the  i^urer  sap  in  the  inter- 
cellular spaces  freezes ;  plants  that  freeze  at  — 8°  0.  do  not  perish  until 
exposed  to  — 20°  C.  The  flrst  effect  of  frost  is  to  disorganize  and 
destroy  the  protoplasm  of  the  cells,  and  the  water  thus  set  free  exudes 
from  the  cells  to  freeze.  High  temperatures  are  resisted  by  the  plants 
when  they  are  in  a  dry  state  almost  as  well  as  low  temperatures.  Well- 
dried  seeds  endure  50°  0.  for  a  considerable  time  and  100°  0.  for  a  short 
time  without  loss  of  vitality.  Turgescent  plants  are  injured  by  heat, 
because  the  chlorophyll  pigment  is  decomposed  by  organic  acids  origi- 
nating with  the  cellular  fluids.  The  author  substantiates  Mliller- 
Thurgau's  discovery  that  potato  tubers  can  be  made  to  germinate  soou 
after  maturing  if  they  are  ex[»osed  for  one  or  two  months  to  a  temper- 
ature of  0°  0.  or  2°  C.  in  order  to  accumulate  sugar;  the  potatoes 
thereby  become  sweet,  and  the  tubers  will  quickly  germinate.  This 
sweetness  is  not  due  to  freezing,  as  was  formerly  supposed.  Such 
sweetish  potatoes  may  be  rendered  fit  for  use  again  by  allowing  them 
to  remain  for  some  time  in  a  warm  place,  as  the  brisk  respiration 
which  takes  place  rapidly  destroys  the  sugar. — C.  abbe. 

Squirrel-tail  grass,  A.  Nelson  ( Wyoming  Sta.  Bui.  19,  pp.  73-79, 
Jigs.  3,  pis.  i). — Squirrel-tail  grass  [lloydeum  jubatum)  is  commonly 
known  in  Wyoming  as  foxtail.  Alkali  soils  and  wet  places  are  most 
infested  with  this  weed.  Scpiirrel-tail  grass  in  heading  forms  long 
barbed  awns,  and  when  the  plant  is  mixed  with  other  hay  and  animals 
eat  the  mixture,  these  awns  penetrate  the  gums,  causing  ulceration 
of  the  jawbones  and  teeth.  This  occurs  with  cattle,  sheep,  and  horses, 
but  most  frequently  with  the  latter,  as  they  are  most  frequently  fed  on 
hay.  Care  should  be  taken  that  the  seed  is  not  spread  by  the  water 
used  in  irrigating.  Since  the  plant  is  an  annual  it  may  be  subdued  by 
mowing  the  field  at  such  intervals  as  to  prevent  its  seeding  for  one 
season.  Plates  showing  the  appearance  of  the  plant  and  of  the  jaw- 
bones of  sheep  injured  by  tlie  barbs  are  given. 

Wild,  or  prickly;  lettuce,  J.  C.  Arthur  {Indiana  Sta.  Bid.  52,  pp. 
8.^-113,  pis.  4,  7nap  1). — During  the  past  year  inquiries  relating  to  the 
wild  or  prickly  lettuce  [Lactuca  scariola.)  were  so  numerous  that  a  bulle- 
tin of  information  was  prepared  giving  a  description  of  the  plant,  history 
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of  its  introduction,  and  spread.  The  various  characteristics  of  the 
plaut  as  a  weed  are  pointed  out.  It  has  been  estimated  that  a  plant  of 
medium  size  ripens  about  8,250  seeds  or  fruits,  and  of  this  number  about 
10  per  cent  are  capable  of  immediate  germination,  00  per  cent  remain- 
ing dormant  until  the  following  spring,  or  doubtless  some  are  of  longer 
vitality. 

The  i^riclily  lettuce  is  a  native  of  Europe  and  was  introduced  into 
this  country  about  30  years  ago,  the  first  record  of  its  observation  being 
at  Cambridge,  Massachusetts,  in  1803.  At  the  present  time  it  has  spread 
nearly  all  over  the  United  States,  but  it  seems  to  find  the  most  congenial 
domain  in  the  valley  between  the  Alleghany  and  Eocky  mountains 
between  40  and  43°  north  latitude.  Its  introduction  into  Indiana  seems 
to  have  been  subsequent  to  1881,  and  it  is  now  reported  as  a  pernicious 
weed  in  29  of  the  92  counties  of  the  State.  The  author  considers  its 
extermination  impracticable,  but  it  may  be  held  in  subjugation  by 
mowing  and  ujirooting  so  as  to  prevent  seeding  to  as  great  a  degree  as 
possible. 

The  ])lant  is  somewhat  interesting  from  the  habit  of  its  stem  leaves 
arranging  themselves  into  vertical  position  with  their  edges  directed  to 
the  north  and  south.  It  is  one  of  the  two  best  known  of  the  so-called 
compass  plants. 

The  text  of  the  Canadian  thistle  law  is  quoted  and  similar  legislation 
urged  against  this  new  pest. 

Concerning  the  temperature  of  germination  experiments  (Oesterr.  Landiv. 
WocheuM.,  35  {1S94),  p.  294;  Bot.  CvntbL,  61  (1S95),  No.  2,  pp.  52,53).— The  author 
reports  the  advantage  of  an  intermitteut  temperature  for  the  germinatiou  of  g-rass 
seeda. 

Number  of  germinative  seeds  in  a  pound  or  bushel  of  grass  and  clover  seed, 
W.  Carhutheks  (Jour.  Hoy.  J<ir.  Soc.  Eiifiland,  Sdser.,  5  {1S94),  No.  20,  pp.  797-799). 

Reports  of  Skara  Chemical  and  Seed  Control  Station  for  1892  and  1893,  O. 
Nylander  {Skara  (Sweden),  Jleportfor  1S92,  pp.  28;  Report  for  1893,  pp.  25). 

The  Russian  thistle  in  Nebraska,  C.  E.  Bessky  {A<jl.  Set.,  S  (1S94),  No.  6-9,  p. 
2S6).- — An  account  is  given  of  the  introduction  aud  spread  of  this  weed  in  the  State, 
and  a  report  of  what  precautionary  measures  have  been  adopted  by  the  station  to 
prevent  its  spread. 

DISEASES  OF  PLANTS. 

Peach  yello-ws,  L.  H.  Bailey  {New  YorJc  Cornell  8ta.  Bui.  75,  pp. 
393-40S,  fi(js.  7). — During  the  past  season  the  author  has  made  a  careful 
study  of  the  peach  industry  of  western  New  York,  and  in  nearly  every 
region  has  found  the  yellows  present,  and  particularly  bad  in  Niagara 
County,  which  is  in  the  leading  peach  section  of  the  State.  He  found 
tliat  truit  growers  were  not  always  able  to  distinguish  peach  yellows 
from  the  attack  of  borers  or  from  growth  in  orchards  which  are  not  cul- 
tivated OT  i)runed,  aud  on  this  account  he  presents  figures  and  descrip- 
tions of  the  disease  ia  order  that  it  may  be  more  readily  distinguished. 
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The  yellows  is  said  to  be  an  incurable  disease,  attacking  peach  trees 
of  all  ages  and  conditions  of  vigor,  seeming  to  have  a  preference  for 
those  which  are  thrifty.  It  also  attacks  apricots,  almonds,  and  Japan- 
ese plums.  It  may  be  communicated  from  tree  to  tree,  but  the  means 
of  communication  are  not  known.  Fertilization  of  the  soil  it  is  believed 
will  neither  cure  nor  check  the  s^^read  of  the  disease.  The  author  iu 
the  summary  characterizes  the  disease  as  follows: 

"Tlie  oue  unmistakable,  symptom  of  yellows  is  the  red-spotted  character  of  the 
fruit.  The  flesh  is  commonly  mariicd  by  red  lines  or  splashes  beneath  the  spots. 
These  peaches  generally  ripen  prematurely,  and  in  the  second  year  they  are  usually 
smaller  and  often  more  fuzzy  than  the  normal  fruit.  The  second  symptom  to 
appear — or  the  first  in  trees  not  in  fruit — is  the  'tip'  growth.  This  is  a  sliort 
growth  starting  from  the  uj)per  or  terminal  buds,  usually  late  in  the  season,  and  is 
characterized  bj'  narrow,  stiff,  yellowish,  small  leaves  which  stand  at  nearly  right 
angles  to  the  shoot.  Sometimes  these  tips  appear  late  in  autumn,  after  the  leaves 
have  fallen,  or  in  spring  before  normal  growth  begins.  They  are  often  first  seen 
upon  the  ends  of  watersjirouts.  This  'tip'  growth  is  sometimes  little  pronounced, 
and  then  only  a  practiced  eye  will  detect  it. 

"The  third  mark  of  the  disease  is  the  pushing  out  of  slender,  stiff-leaved,  yellowish 
shoots  from  the  body  of  the  tree  or  the  sides  of  the  large  limbs.  In  pronounced 
cases,  or  when  the  tree  is  about  to  die,  these  shoots  may  branch  into  close  bunchy 
tufts.  These  symptoms  are  freiiuently  wholly  absent  in  this  state  througliout  the 
entire  course  of  the  disease. 

"In  its  final  stage  the  disease  is  marked  by  small  and  slender  growth  of  all  new 
wood,  small,  narrow,  yellow,  or  reddish  foliage,  and  occasionally  by  a  great  profusion 
of  slender  and  branchy  growths  in  the  center  of  the  tree. 

"As  a  rule,  yellows  trees  die  in  five  or  six  years  from  tlie  first  visible  attack." 

The  yellow  and  stunted  condition  caused  by  the  peach-tree  borer 
frequently  results  in  growths  which  are  mistaken  for  peach  yellows. 
The  only  remedy  oft'ered  is  the  extermination  of  all  affected  trees,  but 
this  will  only  keep  the  disease  in  check.  Peach  yellows  is  readily  com- 
municated to  nursery  stock  by  affected  buds,  even  though  the  buds 
may  be  from  trees  which  do  not  show  any  signs  of  the  disease.  Pits 
from  affected  trees  may  also  be  expected  to  i)ropagate  the  disease. 

The  Connecticut  laws  relating  to  peach  yellows  are  quoted,  and  it  is 
recommended  that  the  provisions  of  these  laws  should  be  incorporated 
in  the  New  York  law.  Tlie  author  recommends  that  public  sentiment 
be  aroused  in  favor  of  the  law,  as  it  will  be  powerless  to  prevent  the 
spread  of  the  disease  by  the  enactment  of  laws  unless  every  one  lends 
his  aid  to  carrying  out  their  provisions. 

External  characteristics  of  the  chytridiose  of  the  grape,  A. 
Prunet  {Compt.  Kend,  11!)  (i^'V-^),  N'o.  IIJ,  jip-  ^(As-,S'iJ).— This  disease, 
which  the  author  has  determined  as  due  to  CUidovhytrium  viticolum,  is 
one  of  the  most  widely  spread  diseases  of  the  grape.  Its  external 
characteristics  are  as  follows :  The  internodes  are  more  or  less  short- 
ened, abnormally  thickened,  twisted  and  curved,  and  their  surfaces 
covered  to  a  considerable  degree  with  ])unctures  and  spots.  The  punc- 
tures are  slightly  elevated,  conical,  irregularly  hemispherical  or  linear, 
having  a  diampter  of  0,5  to  1  nnm,    They  are  frequently  arcauged  iu 
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longitudinal  rows,  reddish,  brown,  or  black,  often  slightly  depressed 
at  summit,  smooth  or  roughened,  most  numerous  toward  the  base  of  the 
branches.  Tlie  spots  are  reddish,  brown,  or  black,  often  somewhat 
prominent  or  sometimes  sunken,  irregular  in  size  and  shai^e.  They 
often  split  and  become  somewhat  incrusted.  Their  distribution  is  very 
variable  over  the  branches.  At  length  by  their  cracking  and  thickening 
these  spots  destroy  the  adjacent  cortex.  Sometimes  by  their  nbun- 
dauce  and  s[)litting  the  cavities  reach  down  to  the  pith.  On  the  upper 
l)ortions  of  the  branches  the  fungus  accomi)lishes  the  defoliation  and 
desiccation  of  the  vine. 

The  leaves  present  varying  appearances.  Sometimes  the  blade 
becomes  more  or  less  red  or  yellow.  Later  it  becomes  dried,  the  desic- 
cation appearing  at  the  ijerii^hery  of  the  leaf  or  between  the  principal 
veins.  At  other  times  the  green  color  persists  with  a  .slightly  paler 
color  between  the  veins,  or  at  tiie  circumference,  drying  up  almost 
immediately,  or  after  the  appearance  of  red,  brown,  or  yellow  irregular 
si)ots  which  may  sometimes  cover  the  entire  leaf.  Another  aspect  of 
the  diseased  leaves  is  the  appearance  in  the  green  tissue  of  small,  red, 
brown,  or  black  spots,  round  or  irregular,  which  by  their  great  num- 
ber become  fused  together,  drying  up  the  leaf.  In  addition  to  these 
detailed  aspects  there  may  be  various  combinations  of  them.  The 
spots  usually  appear  on  the  upper  and  extend  to  the  lower  surface  of 
the  leaf,  although  this  order  may  be  reversed.  The  punctures  and 
spots  accompanied  by  the  roughening  or  slitting  may  be  expected  to 
appear  on  the  petiole  and  principal  veins  the  same  as  on  the  branches. 
Sometimes  the  leaves  retain  their  normal  size,  or  are  but  slightly 
reduced,  are  thickened  in  spots  of  greater  or  less  extent,  and  finally  fall. 
Often  after  defoliation  the  tips  of  the  branches  may  also  become 
detached  from  the  vine. 

Spots  and  elevations  similar  to  those  seen  on  leaves  and  stem  may 
be  found  on  the  fruit,  producing  similar  effects  and  causing  even  the 
entire  bunch  to  dry  up  and  fall  off. 

Chytridiose  is  as  yet  not  a  very  severe  disease  of  the  grape,  although 
of  a  grave  character,  and  it  may  be  recognized  by  the  color,  the  dry- 
ing up  of  the  leaves,  branches,  and  fruit,  and  the  punctures  which 
appear  most  abundantly  at  the  base  of  the  shoots  while  still  green  and 
on  the  fruiting  pedicels. 

In  a  later  number  of  the  same  journaP  the  author  contributes  some 
additional  facts  relating  to  the  biology  of  this  fungus.  During  the 
winter  the  spores  become  encysted  and  upon  their  emergence  give  out 
numerous  zoospores,  which  after  germination  enter  the  living  wood  of 
the  stock,  the  mycelium  penetrating  it.  Toward  the  end  of  the  season 
zoospores  and  mycelium  are  rarely  seen,  but  cysts  appear  to  complete 
the  life  cycle.     This  fungus  is  a  true  parasite  and  does  not  develop  in 

1  Compt.  Reud.,  119  (1894),  No.  26,  p.  1233. 
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dead  tissue.  It  disappears  quite  rapidly  from  dying-  wood  and  the 
cysts  are  never  found  in  the  dead  portions  of  the  vine. 

The  use  of  sulpliur  and  copi)er  has  not  been  very  effectual  in  check- 
ing this  disease,  especially  in  the  case  of  some  of  its  foliar  forms,  as 
the  fungus  is  confined  almost  wholly  to  the  inner  i)arts  of  the  host. 
Causes  tending  to  enfeeble  the  host  are  greatly  exaggerated  by  this 
disease,  and  its  attack  upon  the  i)rotoplasm  in  the  inner  parts  will  soon 
kill  the  vine. 

The  treatment  recommended,  especially  for  the  chlorotic  forms  of  the 
disease,  is  the  use  of  iron  sulphate  placed  at  the  root  of  the  stock,  as  a 
wash  to  be  used  in  autumn  and  winter,  and  in  0.5  to  1  per  cent  sohi- 
tious  as  a  spray  to  be  applied  to  the  leaves  several  times  during  the 
growing  season. 

Gladochytriwn  viticolum  is  said  by  the  author  to  x>roduce  effects  sim- 
ilar to  those  of  phylloxera  where  it  causes  discoloration s,  and  on  this 
account  it  should  be  considered  in  investigations  relating  to  resistant 
stock  for  grafting. 

A  disease  in  the  nurseries  and  plantations  of  Paris,  T>.  Mangin 
{Compt.  Bend.,  119  {lt>94),  Xo.  IS,  pp.  ; 55-7.56).— The  author  describes 
an  attack  of  Nectrla  cinnaharina  under  the  name  rouge,  characterized 
by  the  red  or  salmon  colored  elevations  formed  under  the  cortex.  It 
attacks  linden,  chestnut,  maple,  elm,  locust,  and  ailantlms  trees.  The 
last  named  has  usually  been  considered  free  from  attack,  but  the 
author  tinds  it  quite  commonly  diseased. 

Usually  considered  as  a  saprophyte,  the  parasitism  of  this  fungus 
has  been  shown  by  Mayr '  and  veriiied  by  the  author,  who  adds  facts 
as  to  the  spore  germination.  The  spores  germinate  very  feebly  or  not 
at  all  in  water 5  sugar  solutions  are  better,  but  wood  infusions  are  the 
best  to  use  in  cultures.  The  optimum  temperature  of  germination  of 
the  conidia  is  between  18  and  20^  C,  and  they  are  very  sensitive  to 
light.  Sodium  naphthalate  in  0.0005  per  cent  solution  prevents  their 
germination,  while  0.0003  solution  of  copper  sulphate  does  not  affect 
them.  Tannin  in  solutions  of  from  0.0025  to  0.004  per  cent  killed  the 
conidia. 

The  infection  of  the  trees  is  largely  effected  during  the  moist  weather 
of  spring  and  fall,  the  hot,  dry  weather  of  summer  and  a  low  temperature 
acting  unfavorably  upon  the  fungus.  The  living  tissues  offer  consid- 
erable resistance  to  the  entrance  of  the  parasite,  and  it  must  gain 
access  through  wounds  and  dead  wood.  It  is  only  after  the  mycelium 
has  ramified  throughout  the  tissues  and  ejected  their  destruction  that 
the  fruiting  organs  are  formed.  The  effect  of  the  fungus  on  the  tissues 
is  rather  characteristic.  The  starch  is  used  up  and  greenish  masses 
deposited  in  the  cells  of  the  wood,  resulting  in  a  kiiul  of  gummosis 
deposit  in  the  vessels.  In  the  cortex  all  the  cellular  portions  are 
broken  down  except  the  bast  fibers.  The  cork  alone  resists  the  attacks 
of  the  parasite. 

' Uutersucliungen  aus  dem  forstbotauiscb.  lust.  Miinclien,  vol.  3,  pp.  1-14. 
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Wtisbiiiii'  or  .sprayiiii;'  will  be  found  iiietiectual,  as  tlie  mycelium  bas 
been  traced  00  cm.  tVoiu  the  i)lace  where  the  organs  of  fructiticatioii 
are  shown.  The  only  treatment  is  to  prevent  the  spores  from  gaining 
access  to  wonnds  and  dead  wood.  For  this  purjjose  the  wounds  should 
be  covered  by  some  im])crmeable  coating,  such  as  coal  tar  or  a  mixture 
of  linseed  oil,  zinc  oxid,  and  lauipblack.  The  antiseptics  mentioned 
above,  tannin  and  sodium  naphtlialate,  nuiy  be  tirst  used  as  a  wash 
before  applying  the  c-oating. 

Weather  vs.  injurious  fungi,  B.  D.  Halsted  {Afjl.  *S'ci.,  8  (1891),  JS^o. 
6-9,  pp.  292-297). — The  author  considers  the  relatioubetween  the  weather 
and  the  twig  blight  of  fruit  trees  due  to  Baoillus  amylovorus  and  a 
blight  of  potatoes  due  to  a  Vermicularia. 

The  twig  blight  had  never  been  known  as  prevalent  in  New  Jersey 
as  during  the  past  year.  It  appears  that  warm,  moist  Aveather  is  con- 
ducive of  ra])id  development  of  the  parts  of  the  plant  attacked  by  the 
fungus  and  the  conditions  are  offered  for  a  rapid  multiplication  of  the 
germs  within  the  tender  parts  of  the  host.  "If  this  supposition  is 
rational  it  goes  without  further  discussion  that  lire  blight,  while  not 
caused  by  the  weather,  is  a  creature  largely  of  moisture  and  heat  wdieu 
they  come  in  excess  while  the  fruit  trees  are  unfolding  their  buds  highly 
charged  with  the  rich  elements  of  stored-up  plant  food." 

The  author  thinks  that  with  a  knowledge  of  the  relation  between 
weather  and  fungus  development  some  method  of  treatment  may  be 
found  to  prevent  the  blight. 

In  the  case  of  the  potato  blight  the  vines  fail  to  make  normal  growth, 
and  when  about  half  sized  the  leaves  begin  to  turn  brown  and  finally 
the  stems  fall  to  the  ground.  The  crop  of  tubers  will  be  small  ami 
scarcely  worth  harvesting.  The  trouble  is  usually  located  near  the 
ground  but  in  bad  cases  it  covers  the  whole  plant,  and  the  fungus 
causing  it  thrives  under  conditions  of  abundant  moisture  and  warmth. 
Too  much  rain  will  prove  injurious  to  the  plants,  causing  a  greatly 
weakened  condition  and  fittin'g  them  for  the  attacks  of  a  fungus  not 
otherwise  capable  of  serious  injury  to  the  potato.  In  this  case  weather 
has  a  very  important  part  in  prepari]ig  the  host  for  the  fungus,  and  a 
study  of  the  relation  between  the  two  may  result  in  the  discovery  of 
the  proper  time  for  pieventive  application  of  fungici<les. 

The  most  important  factor  in  the  development  of  rust,  L.  II. 
Pammel  {Agl.  8cL,8{1894),  No.  6-9,  pp.  287-291).— Of  the  more  impor- 
tant factors  potent  in  causing  rust  development,  namely,  climate, 
character  of  soil,  especially  its  fertilitj^,  and  variety  of  host,  the  author 
considers  the  climate  as  the  most  important.  Meteorological  tables  are 
given  showing  the  rainfall  at  Ames,  Iowa,  for  the  months  of  May,  June, 
and  July,  1800-91,  from  whicdi  it  is  shown  that  the  amount  of  rust  and 
precipitation  are  very  closely  related,  being  worse  during  the  years  of 
greatest  rainfall.  In  1894, -wheu  the  rainfall  was  very  small,  the  absence 
of  all  fungi  was  very  general. 
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A  ne"w  parasite  of  sugar  beets,  L.  Trabut  {Rev.  gen.  Bot.,  6 
{1894),  N^o.  70,  pp.  409, 410,  yl.  1). — Tlie  sugar  beets  iu  the  experimental 
fields  of  the  agricultural  school  at  Eomba  presented  in  May  of  the 
past  j^ear  a  great  number  of  tuberosities  due  to  a  fungus.  They 
usually  appeared  at  the  insertion  of  the  first  leaves  and  formed  a  com- 
plete circle  underneath  the  leaves,  equaling  in  weight  the  beet  root 
itself.  The  surface,  at  first  greenish-yellow,  became  gray  or  nearly 
black,  and  finally  lobed  and  tubercled.  If  a  section  be  made  of  oue 
of  the  attacked  tubercles  a  watery  parenchyma  may  be  seen,  with  here 
and  there  running  through  it  some  irregular  fibrovascular  bundles. 
Numerous  dark  areas  will  be  observed,  the  masses  of  spores.  Some 
plants  may  be  affected  and  not  show  the  swollen  places,  but  the  nutri- 
tiou  will  be  interfered  with  and  under  different  circumstances  the 
tubercles  may  be  developed. 

No  reference  is  given  to  any  trials  having  been  made  for  the  supjires- 
sion  of  the  disease. 

The  author  presented  a  note^  on  this  fungus  under  the  name  of 
Entyloma  lephroidenm,  a  species  of  UstUaginew,  but  Saccardo,  to  whom 
specimens  were  submitted,  decided  it  was  not  an  Entyloma,  but  differed 
from  it  by  the  swollen  spore-bearing  terminal  branches,  and  he  pro- 
posed for  it  the  generic  name  (Edomyces,  characterized  as  follows: 
Mycelium,  intercellular,  filaments  very  slender.  The  spore-bearing 
branches  bear  a  terminal  spore  or  swollen  vesicle.  Spores,  rarely 
solitary,  more  frequently  groui)ed  iu  great  numbers  in  the  alveoli. 
Epispores,  swollen,  brown,  smooth.  Promycelium  and  sporidia  not 
seen.  According  to  this  determination  the  si)ecies  becomes  (Edomyces 
lephroides,  described  as  follows:  Swellings,  fleshy,  very  large,  devel- 
oped at  the  expense  of  the  leaves  or  buds,  lobed,  showing  in  section 
a  white  parenchyma  with  numerous  black  spots  composed  of  single 
spores  or  masses  of  them,  most  frequently  groui)ed  together,  borne 
npon  very  slender  and  at  length  swollen  branches.  Vesicles  spherical 
or  slightly  flattened,  with  a  short  pedicle  inserted  in  the  center  of  the 
depressed  face.    Epispores  swollen,  smooth,  brown,  35/^  in  diameter. 

Report  of  botanist  and  entomologist  {Florida  Sta.  Bui.  24,  pp. 
16-19,  fig.  1). — The  author  reports  preliminary  experiments  with  Bor- 
deaux mixture  and  ammoniacal  copper  carbonate  for  eggplant  blight. 
The  leaf  spot  fungus  {Phyllostiata  hortorum)  was  also  i)resent.  A  report 
is  also  made  on  the  successful  use  of  Bordeaux  mixture  aud  eau  celeste 
for  the  shot-hole  fungus  of  plums.  Par  Oidium,  used  for  the  same 
disease,  was  without  efl:ect. 

While  testing  some  tobacco  seed  it  was  found  that  some  of  the  seed- 
lings were  infested  by  nematodes  {Reterodera  radicicola.)  causing  their 
destruction  in  a  few  days.  The  seedling  is  attacked  as  soon  as 
sprouted,  or  shortly  afterwards,  the  radicle  assumes  a  greatly  swollen 

>  Compt.  Reud.,  118  (1894),  No.  23,  pp.  1288, 1289  (E.  S.  E.,  6,  p.  147). 
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shape,  the  cotyledons  are  arrested  in  their  development  and  the  canhcle 
fails  to  appear.  The  seed  bed  was  made  from  sand  taken  from  a  field 
and  kept  in  an  air-dried  condition  for  10  months  prior  to  the  time  of 
its  use  in  tlie  test.  From  this  it  is  evident  that  care  should  be  exer- 
cised in  selecting-  soil  for  seed  beds,  old  land  being-  very  liable  to  be 
infested. 

Paris  green  and  London  ])urple  were  applied  very  successfully  to 
plum  and  peach  trees  for  the  curculio. 

Variability  in  the  spores  of  Uredo  polypodii,  B.  M.  Duggar  {Proe.  Amer.  Acad., 
lS94,pp.  803-400,  figs.  15). 

Tlie  homologies  of  the  Uredineae,  C.  E.  Bessky  {Amer.  Nat.,  28  {1894),  pp. 
989-996). 

History  of  the  development  of  the  agcidia  and  spermagonia  of  the  Uredineae, 
R.  Nku.man  {Hi'duigia,  33  {1SD4),  No.  G,  pp.  346-361,  pJs.  4). 

Concerning  the  special  parasitism  of  grain  rusts,  J.  Eriksson  {Ber.  dent.  hot. 
Ges.,  12  {1894),  No.  9,  pp.  292-330). 

Concerning  bruinssiire,  J.  Pastre  {I'log.  Agr.  et  Fit.,  12  {1895),  No.  l,pp.  17-19). — 
A  controversial  article. 

Apple  canker,  C.  W.  H.  Greaves  {Gard.  Citron.,  17  {1895),  ser.  3,  p.  72).— K 
description  of  the  attack  of  Nfclaria  ditissima  is  given  and  the  use  of  solution  of  iron 
sulphate  or  of  ammoniacal  copper  carbonate  is  advised. 

A  fungus  disease  (Hormodendron  hordei)  of  barley  {Fiihling's  Jaiidw.  Ztg.,44 
{1895),  No.  1,  p>p.  28,  29).— k  brief  note  on  the  subject. 

The  appearance  of  a  root  disease  (Leptosphaeria  circinansj  of  lucern  in 
Bavaria,  F.  Wagner  {Ztschr.  landw.  Ver.  Bayern,  84  {1894),  Sept.  and  Oct.,  pp.  774-789, 
tables  4). 

A  disease  of  -wood  vetches,  E.  Bixdek  {Tirol,  landw.  Blatter,  13  {1894),  No.  23, 
pp.  201,  202). 

Leaf  spot  of  orchids  {Gard.  Citron. ,17  {1895),  ser.  3,  pp.  70,71). — A  fungus  disease 
is  described,  and  the  use  of  a  dilute  solution  of  copper  sulphate  as  a  fungicide  is 
advised.     All  badly  diseased  leaves  should  be  removed  and  burned. 

Soaking  seed  barley  in  fungicide  solutions,  Hollrung  {Braiinsclnc.  landtc. 
Ztg.,  62  {1894),  No.  51,  pp.  214,  215). 

Treatment  of  club  root  of  cabbage,  Seltensperger  {Prog.  Agr.  et  Fit.,  12  {1895), 
No.  1,  pp.  20,  21). — The  application  of  quicklime  to  soil  is  advised  as  a  preventive 
measure. 

CBdema  of  the  tomato,  G.  F.  Atkinson  {Nev>  York  Cornell  Sta.  Rpt.  1893, pp.  99-128, 
pis.  8). — A  reprint  of  Bulletin  53  of  the  station  (E.  S.  R.,  5,  p.  55). 

The  spraying  of  orchards,  E.  G.  Lodeman  {Neic  York  Cornell  Sta.  Rpt.  1893,  pp. 
263-302,  figs.  4,  dgms.  2).— A  reprint  of  Bulletin  60  of  the  station  (E.  S.  R.,  5,  p.  683). 

Treatment  of  anthracnose  by  sulphuric  acid,  L.  Degrully  {Prog.  Agr.  et  Fit., 
12  {1895),  No.  2,  pp.  20-31). 

Notes  on  the  chemistry  of  the  copper  salt  fungicides,  F.  T.  Shutt  {Ontario 
Fruit  G rowers'  Assn.  Bpt.  1803,  pp.  77-79). — Chemical  notes  on  the  preparation,  com- 
position, and  action  of  Bordeaux  mixture,  eau  celeste,  copper  carbonate,  and 
ammoniacal  copper  carbonate. 

The  systematic  differences  between  various  related  parasitic  fungi  and  the 
basis  of  their  biological  relations,  P.  JIagnus  {Hcdicigia,  33  {1894),  No.  6,  jjp. 
362-366). 

A  mycological  flora  of  Montpellier,  G.  Boyer  and  A.  de  Jaczewski  {Bid.  Soc. 
Bot.  France,  40  {1893),  2d  ser.,  No.  3,  pp.  CCLX-CCXCFIII,  figs.  12).— K  list  of 
species  with  critical  notes  and  descriptions  of  new  species. 

Legislation  against  plant  pests  {Garden  and  Forest,  8  {1895),  pp.  41,  42). 
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Insects  of  the  clover  field,  (t.  C.  Davis  {Michigan  Sfa.  Bui  1W, 
2)p.  41-04,  fuj.s.  11,  pL  1). 

Synopsis. — This  bulletin  consists  of  2  parts,  the  first  dealing  with  insects  rtestrnctive 
to  clover,  comprising  4  species  attacking  respectively  the  root,  leaf,  seed,  and 
hay;  and  the  second  giving  brief  notes  on  8  species  that  are  designated  as 
common  bnt  not  destructive. 

Insect.s  destructive  to  clover  (pp.  41-58). — Illustrated  notes  ou  tLe 
appearance,  life  history,  ravages,  and  treatment  of  the  clover-root 
borer  {Hylastes  obscurus),  clover  leaf  weevil  {FJnjtonomus  pnnctatus), 
clover-seed  midge  {Gecidomyia  Icyuminicola),  and  clov^er  hay  worm 
{Pyralis  costalis).  The  clover-root  borer  made  its  appearance  in  the 
State  in  1889  and  rapidly  spread  over  the  middle  and  southern  por- 
tions, extending  west  to  Lake  Michigan.  The  greater  destruction  has 
been  in  the  southern  part,  its  progress  being  slower  toward  the  north 
owing  to  the  sandy  forest  regions.  A  map  is  given  showing  its  distri- 
bution ill  the  State.  Investigations  sliow  that  the  imagoes  tlrst  ai)pear 
early  in  JNIay,  and  tlie  latter  part  of  the  month  begin  de])ositiiig  their  eggs 
in  the  galleries  bored  in  the  clover  roots  where  they  have  hibernated. 
The  larvse  begin  to  pupate  abciut  July,  issuing  as  adults  in  the  fall  and 
passing  th»i  winter  in  that  state.  Red  clover  and  mammoth  clover 
suffer  most  severely,  although  alsike  is  also  attacked.  White  clover 
seems  to  be  exempt.  The  plants  are  rarely  attacked  until  they  are  a 
year  old.  Experiments  with  nitrate  of  soda,  muriate  of  potash,  and 
kainit,  applying  them  at  the  rate  of  half  a  ton  and  a  ton  per  acre, 
were  made,  but  the  beetles  were  apparently  unaffected,  while  the  plants 
were  seriously  injured  and  some  of  them  killed.  Plowing  under  in  the 
spring  of  the  secoii'i  year,  or  plowing  in  the  summer  and  thus  expos- 
ing the  roots  and  young  larvte  to  the  sun,  are  suggested  as  the  only 
remedies  at  present  known. 

The  clover-leaf  weevil  is  found  in  all  parts  of  the  State  except  the 
northern,  and  has  dime  considerable  damage.  This  season  the  pest  was 
destroyed  in  great  numbers  by  a  fungus  disease  [Enrpum  sphcvro- 
sperma).  This  rapidly  killed  the  larva',  which  before  dying  crawled  up 
blades  of  grass  and  coiled  themselves  around  the  tips.  In  one  instance, 
cattle  feeding  upon  such  grass  were  rendered  sick,  though  no  serious 
result  ensued.  A  report  on  this  fungus  attack,  by  G.  F.  Wlieeler,  is 
included. 

The  clover-seed  midge  is  considered  the  most  dangerous  enemy  of 
the  clover  crop  in  the  State,  the  flies  depositing  their  eggs  over  the 
clover  head  before  the  florets  open,  and  the  maggots  crawling  into  the 
flower  tubes  and  making  their  way  into  the  iorming  seed.  The  eggs 
for  the  first  brood  are  laid  in  May,  and  for  the  second  in  July.  Mam- 
moth and  common  red  clover  are  most  attacked,  alsike  not  being 
molested.    Pasturing  clover  fields  through  the  spring  and  early  sum- 
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mor  is  recoinineiided,  or  early  cuttins,'  of  the  crop  before  the  larv.ne  of 
the  first  brood  liave  matured  and  dropped  from  the  seeds  to  the  i;'rouiid 
to  pn])ate. 

The  clover-hay  worm  is  found  only  in  dry  clover  hay,  the  eggs  being 
dei)Osited  in  June  and  the  larva*  feeding  througliout  the  rest  of  the 
year,  and  changing  into  moths  the  following  spring.  Clean  mowing  is 
advised  and  never  storing  clover  hay  2  seasons  in  the  same  mow. 
Where  hay  is  attacked,  bisulphid  of  carbon  may  be  ajiplied,  3  or  4  lbs. 
to  each  ton,  and  the  hay  covered  with  heavy  blankets  for  a  few  days. 

Insects  that  are  common  hut  not  destructive  (pp.  58-G4). — This  i)art  of 
the  bulletin  comprises  illustrated  descriptive,  life  history,  and  remedial 
notes  ou  the  following  insects:  Clover-root  mealy  bug  {Bactylopius 
trifolii),  clover-stem  borer  {Langurla  mozardi),  common  yellow  butter- 
fly {Colias  philodice),  clover  drasteria  {Drasteria  crcchtea),  clover-head 
caterpillar  {GraphoUtha  inter stinctana)^  clover-head  thrip  {Phloeothrips 
ni<icr),  and  the  white-winged  fly  {Bihio  alhipeyinis). 

The  scale  insect  of  mulberry  trees,  C.  Sasaki  {College  of  Afjr., 
Tolyo,  Japan,  BuL,  vol.  2,  JSfo.  3, pp.  107-121, pis.  2). — Illustrated  descrip- 
tive and  life-history  notes  on  a  scale  insect  of  importance  to  the  silk 
industry  in  the  East,  and  Mdiich  is  technically  described  as  a  new 
species  {Diaspis  patelUformis). 

The  male  is  orange  red,  with  yellow  appendages,  and  0.8  mm.  long  by 
0.25  mm.  broad.  The  wing  expanse  is  2  ram.  The  female  is  oval,  light 
yellow,  and  possesses  9  segments,  the  third  to  the  ninth  being  mar- 
gined with  a  number  of  minute  fine  spines,  simple  or  branched.  There 
arc  two  broods,  the  adults  appearing  in  June  and  October,  and  the 
males  dying  soon  afterwards,  while  the  females  of  the  second  brood  live 
through  the  winter  on  the  mulberry  bark.  The  larva*  in  the  first  two 
stages  of  growth  are  oval,  flat,  and  yellow,  with  2  black  eyes.  At  first 
they  are  very  active,  but  after  the  second  molt  they  become  fixed  to 
the  bark  and  change  into  pupse. 

The  species  is  found  over  nearly  sdl  of  Japan,  where  it  attacks  chiefly 
the  mulberry,  but  also  some  other  trees,  the  branches  frequently  being 
corai)letely  covered  with  scales  and  the  trees  greatly  injured.  A  crude 
method  of  treatment  is  to  scrape  oft"  the  scales  from  the  bark,  but 
spraying  with  limewater,  kerosene  emulsion,  or  a  mixture  of  water, 
fish  oil,  and  bicarbonate  of  soda,  is  recommended.  A  Chalcid  and  a 
Coccinellid  prey  upon  the  scale. 

Some  insects  injurious  to  shade  trees,  J.  B.  Smith  [New  Jersey 
Stas.  Bill.  103,  pp.  15,Ji{/s.4). — Descriptive  life  history  and  remedial 
notes  on  the  elm-leaf  beetle  {Galernca  xanthomekvna),  wood  leopard 
moth  or  imported  elm  borer  [Zeuzera^  pyrina),  and  the  white-marked 
tussock  moth  ( Oryyia  leucostignia).  Spraying  with  London  purple,  Paris 
green  or  arsenate  of  lead  is  recommended  for  the  elm  leaf  beetle,  an 
apiilication  to  be  made  when  the  beetles  are  first  noticed,  a  second  when 
the  larvai  begin  to  hatch,  and  a  third  10  days  later.    The  only  remedy 
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available  against  tlie  wood  Jeopard  niotli  appears  to  be  cutting  down 
and  burning  all  infested  trees  and  brauches,  or  pouring  a,  few  drops  of 
bisulphid  in  the  burrows  and  closing  the  opening  with  putty.  It  is 
recommended  that  the  egg  masses  of  the  tussock  moth  be  removed 
from  the  trees  during  the  winter  and  burned,  and  that  the  caterpillars 
be  spraj^cd  in  June  with  some  one  of  the  arsenites. 

General  remarks  on  protecting  shade  trees  from  insect  attacks  are 
given,  and  a  list  of  21  shade  trees,  in  the  order  of  least  susceptibility 
to  insect  injuries. 

Insect  Life  ( U.  8.  Depi.  Agr.,  Division  of  Entomolof/y,  Insect  Life,  vol. 
VII,  No.  2,  pp.  55-215,  fig.l). — This  number  is  devoted  to  the  proceedings 
and  papers  of  the  sixth  annual  meeting  of  the  Association  of  Economic 
Entomologists,  which  met  at  Brooklyn,  Kew  York,  August  14  and  15, 
1894. 

Brief  account  of  the  rise  and  present  condition  of  economic  entomology, 
L.  0.  Howard  (pp.  55-107). — This  paper  consists  of  a  historical  sketch 
of  economic  entomology  from  tUe  Middle  Ages  to  the  present  time,  giv- 
ing in  detail  the  growth  and  extent  of  this  science  in  the  United  States, 
Canada,  Great  Britain,  Germany,  Austria- Hungary,  Italy,  France 
Spain,  the  ^Netherlands,  Norway,  Sweden,  Russia,  Finland,  South 
America,  India,  South  Africa,  Australia,  the  West  Indies,  ISTew  Zea- 
land, and  Hawaii.  The  scope  and  value  of  the  work  in  the  different 
countries  is  treated  at  length  and  the  various  investigators  mentioned. 
The  entomological  work  of  the  experiment  stations  is  reviewed  and  a 
bibliographical  list  of  their  publications  given. 

Bisulphid  of  carbon  as  an  insecticide,  J.  B.  Smith  (pp.  108-110). — An 
account  of  experiments  with  this  chemical  against  melon  lice,  a  dram 
of  the  liquid  being  jjlaced  in  a  saucer  or  small  tumbler  by  each  hill 
and  the  whole  covered  with  a  large  wooden  bowl.  This  was  left  undis- 
turbed for  an  hour,  when  upon  examination  all  the  aphides  were  found 
to  be  killed.  In  the  ensuing  discussion  the  method  was  spoken  of  by 
several  members  favorably  and  modifi(;ations  suggested. 

Report  of  committee  on  cooperation  among  station  entomologists,  J.  B. 
Smith  (pj).  112-114). — Eec.ommendations  of  lines  of  work  in  which  ento- 
mologists may  assist  one  another,  notably  in  the  study  of  life  histories 
and  geographical  distribution,  and  the  testing  of  insecticides. 

Spraying  uHthout  a  pump,  J.  M.  Aldrich  (pp.  114, 115). — A  preliminary 
note  on  an  apparatus  for  mixing  kerosene  with  water  at  the  instant  of 
passing  through  the  nozzle,  thereby  doing  away  with  the  necessity  of 
making  kerosene  emulsion. 

Notes  on  insecticides,  G.  L.  Marlatt  (pp.  115-126). — General  remarks 
on  the  scientific  use  of  insecticides  and  notes  on  experiments  with 
applications  of  standard  insecticides,  new  insecticides,  and  modifica- 
tions of  old  ones.  The  new  peach  scale  [Diaspis  linatus)  and  the 
euonymus  scale  {Chionaspis  euonymi)  were  the  species  against  which 
most  of  the  experiments  were  directed,  and  kerosene  emulsion  proved 
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most  beneficial.  Aivsenate  of  lead  was  satisfactorily  tested  against  the 
elm-leaf  beetle,  and  Bordeaux  mixture  was  combined  with  kerosene 
emulsion  with  good  results. 

Some  observations  on  new  and  old  insecticides  and  their  combination 
u-itli  fujigicides,  B.  T.  GaJlotcay  (pp.  120-131). — General  accounts  of 
experiments  in  this  line,  notably  with  Bordeaux  mixture  combined 
with  various  insecticides,  such  as  kerosene  emulsion,  Paris  green,  and 
resin  wash,  with  formulas  for  the  preparation  of  the  various  mixtures. 

Spraying  with  arsenites  vs.  bees,  F.  M.  Webster  (pp.  132-134). — In  order 
to  determine  definitely  the  injurious  effect  on  bees,  produced  by  spray- 
ing fruit  trees  when  in  bloom,  two  blossoming  ai)ple  trees  were  sprayed 
with  Paris  green  and  bees  caught  visiting  the  flowers  were  analyzed. 
Traces  of  arsenic  w^ere  found  in  the  abdomens  and  honey  sacs,  though 
the  exteriors  of  the  bodies  gave  none  of  the  poison.  Bees  and  larvae 
showing  traces  of  arsenic  were  also  found  dead  in  and  about  adjacent 
hives,  and  in  consequence  it  is  urged  that  fruit  trees  be  not  sprayed 
before  the  falling  of  the  bloom. 

Economic  entomological  icorlc  in  the  parks  of  N'ew  YorTc  City,  U.  B. 
Southioicli  (pp.  135-138). — General  remarks  ou  the  treatment  of  inju- 
rious insects  in  the  New  York  City  parks,  with  notes  on  several  species, 
especially  Orgyia  leucostignia,  Zeuzera  jryrina^  sap  fly,  and  the  elm-leaf 
beetle.  Streams  of  water  were  sprayed  upon  plant  lice  by  means  of 
hose,  with  good  results. 

The  ivood-leopard  moth  in  the  parks  of  N'ew  York  City,  E.  B.  Sonthwick 
(pp.  138-140). — Notes  on  the  life  history  of  Zeuzera  pyrina  and  the 
injuries  caused  to  trees  by  it. 

Work  in  economic  entomology  at  the  University  of  Kansas  for  the  season 
of  1894,  F.  H.  Snow  (pp.  140-144). — Notes  on  satisfactory  treatment  of 
the  chinch  bug  with  Sporotrichum  globuliferum,  and  upon  Agrotis  intro- 
ferens,  which  cutworm  was  destructive  to  alfalfa  and  wheat. 

Notes  on  some  discoveries  and  observations  of  the  year  in  West  Virginia, 
A.  D.  Hopkins  (pp.  145-151). — Life  histories  and  notes  on  various  inju- 
rious insects,  esi^ecially  the  Columbian  bark  beetle  {Corthylus  colum- 
bianns),  the  potato-scab  gnat  [Epidapiis  scabies),  and  the  chestnut 
timber  worm  (Lymexylon  sericeum). 

The  eastern  occurrence  of  the  San  Jose  scale,  L.  0.  Howard  (pp.  153- 
1G3). — A  review  of  the  recent  attacks  of  the  San  Jose  scale  in  the  east- 
ern United  States,  with  mention  of  the  infested  localities  and  a 
detailed  account  of  the  remedial  treatment.  The  i)est  was  spread  from 
New  Jersey  nurseries  that  had  distributed  infested  trees  procured  from 
California.  A  scymnid  beetle  {Pentilia  miseUa)  has  been  found  to  feed 
upon  the  scale. 

The  San  Jose  scale  in  Neto  Jersey,  J.  B.  Smith  (pp.  163-167). — Notes 
on  the  occurrence  of  the  pest  in  the  State,  with  the  treatment  applied. 
Pears  were  chiefly  attacked. 
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j\f(aJ!/  hxgs  and  Iheir  ((Uits,  0.  C.  Dans  (pp.  108-175). — Descriptive 
and  life-liistory  notes  on  I>ac1i/I<)pii(s  dcsfnictor,  D.  loiu/ijilis,  T).  trifoUi, 
and  Aleyrodes  vaporarium,  with  acconnts  of  experiments. 

The  pear-tree  psylla  in  Maryland,  C.  Jj  Marlait  (pp.  175-185). — Notes 
on  a  sudden  and  overwlielniiui;'  invasion  of  I'.sy  I  la  pyrieoJa  in  two  large 
pear  orcliards  of  southern  jMaiyhmd,  wlieve  the  pest  was  introduced 
from  a  New  York  nursery.  Twenty  thousand  trees  Avere  atfected,  acd 
ex])eriments  were  made  with  different  emulsions  against  the  j)est. 
Kerosene  emulsion  applied  when  the  eggs  are  hatching  in  the  spring 
and  winter  spraying  with  a  strong  solution  of  the  same  are  recom- 
mended. The  lace-wing  fly  {Ghrysopa  oculata)  and  a  ladybird,  Adalia 
bipunetata,  were  effective  destroyers  of  the  psylla. 

Notes  of  the  year  in  New  Jersey,  J.  B.  Smith  (pp.  185-197). — ]\Iore  or 
less  detailed  notes  on  injurious  insects,  especially  the  San  eTose  scale, 
pear  psylla,  pear  midge,  ])ear  borer  [Agrihis  acutipennis),  seventeen- 
year  locust,  and  melon  louse, 

Special  economic  insects  of  the  season,  G.  C.  Davis  (pp.  198-!i01). — 
iSTotes  on  Diplotaxis  harperi  attacking  strawbenies, a  raspberry  maggot 
[Adimonia  cavicoUis)  on  cherry  ibliage,  Notoxus  anchora  eating  cherries, 
and  Mononyehus  vulpeculus  destroying  iiis  flowers. 

Additional  notes  on  the  strairhcrry  n-ecril,  its  habits  and  remedies, 
F.  H.  Chittenden  (p.  201). — This  paper  was  published  in  Insect  Life,  vol. 
VII,  No.  1,  pp.  14-23  (E.  S.  K.,  0,  p.  502). 

Notes  on  the  insects  of  north  Idaho,  J.  M.  Aldrich  (pp.  201,202). — 
General  notes  on  several  common  fruit  pests  imported  irom  the  East. 

Insects  of  the  year,  F.  M.  Webster  (pp.  202-207). — Notes  on  various 
insect  attacks,  particularly  those  of  the  clover-leaf  weevil,  and  a 
thrii)S,  probably  Li  moth  rips  tritici,  which  caused  serious  injury  to 
onions. 

Notes  from  New  Mca-ico,  T.  DrA.  (Jocl-crell  (pp.  207-211). — General 
remarks  on  insects  in  the  Mesilhi  Valley  and  about  Santa  Fe. 

Some  experiences  with  mosquitoes,  H.  E.  ^Yeed  (pp.  212,  213). — Notes 
on  destroying  mosquito  larva-  by  placing  kerosene  on  the  surface  of 
the  water  where  they  bred. 

A  list  of  the  American  and  foreign  members  of  the  association  is 
appended. 

Bordeaux  mixture  as  a  deterrent  against  flea  beetles,  L.  E. 
Jones  [Ayl.  Sd.,  8  {1894),  No.  (i-V,  pp.  S64-3()7,  xjIs.  2). — In  consequence 
of  the  attacks  of  the  cucumber  flea  beetle  on  potato  plants  in  Vermont 
being  scarcelj^  at  all  checked  by  applications  of  Paris  green,  experi- 
ments were  made  with  different  strengths  of  Boi  deaux  jnixture,  amnioni- 
acal  copper  carbonate,  and  modifled  eau  celeste  to  ascertain  their  value 
as  insecticides.  The  results  were  most  satisfactory  and  far  superior 
to  those  obtained  by  dusting  the  infested  plants  with  a  mixture  of  Paris 
green  and  land  plaster.  It  is  recommended  that  2  applications  of  a 
strong  solution  of  Bordeaux  mixture  be  made,  the  first  early  in  June, 
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and  another  in  July,  wliicli  will  in  nio>!t  cases  be  sufificient.  Soap 
mixcfl  with  the  solution  was  lound  to  a(hl  slightly  to  its  insecticidal 
value. 

Farm  practice  and  fertilizers  as  insecticides,  J.  B.  Smith 
{Oiitdrio  Eiif.  kSoc.  L'pt.  181)3,  pp.  iiS-70). — This  paper  treats  of  combat- 
ing- injurious  insects  by  means  of  cultural  methods,  chief  among  which 
are  suggested  manuring  with  chemical  fertilizers,  titrate  of  soda  and 
kainit  are  considered  especially  valuable,  and  the  peach  aphis,  corn 
web  worm,  cabbage  maggot,  and  wireworm  are  stated  as  insects  against 
which  these  chemicals  have  been  used  efl'ectively.  Intelligent  rotation 
of  crops  is  also  suggested. 

Experiments  with  Botrytis  tenella  for  destroying  white  grubs 
{Dent,  landic.  Fresse,  -^1  {1SU4),  Xo.  SS,  pp.  838,  8:^9).— Four  cages 
weie  made  and  the  bottoms  filled  with  earth,  in  which  lettuce  was 
planted,  and  after  the  plants  were  growing  vigorousl}'^  25  white  grubs 
were  introduced  into  each  cage.  The  grubs  were  buried  at  different 
depths  in  the  earth,  and  2  of  the  cages  were  kept  very  moist,  while 
the  other  2  were  allowed  to  become  quite  dry.  Two  grubs  were  then 
infected  with  Botryfis\  by  being  shaken  up  in  a  test  tube  with  water 
and  spores  of  the  fungus,  and  placed  one  in  a  moist  and  the  other  iu 
a  dry  cage.  Two  mouths  afterwards  the  cages  were  examined,  and 
though  the  experiment  was  interfered  with  by  a  severe  mortality  of  the 
grubs,  occurring  in  the  check  cages  as  well  as  in  those  infected,  yet, 
since  only  2  grubs  remained  alive  in  the  infected  damp  cage  as  against 
several  in  the  others,  the  destructive  power  of  Botrytis  under  moist 
conditions  is  believed  in.  The  fungus  did  uot  seem  to  act  in  the  dry 
cage  infected. 

Tlie  spermatogenesis  of  the  silkworm,  K.  Toyama  (CoUcc/e  of  Jgr.,  ToJojo, 
Japan,  Bid.,  vol.  .'.',  Xo.  3,  pp.  l:2'<-lo7,  ph.  2). — Technical  euibryological,  anatomical, 
and  })liysiological  notes  of  investigations  of  this  subject,  with  extensive  figures. * 

The  dragon  fly,  T.  J.  MacLaughlin  {Ontario  Ent.  Soc.  Ept.  1893,  pp.  55-60,  fiys. 
6). — Setuipopular  descriptive  and  systematic  notes  on  some  of  the  common  dr;igon 
flies,  tlieir  habits  and  effectiveness  iu  destroying  mosquito  larvae  being  particularly 
dwelt  upon. 

Mosquitoes,  J.  A.  Moffat  {Ontario  Ent.  Soc.  Ept.  1S9S,  pp.  4.?-^<S).— General  and 
p(»])ular  notes  on  the  geographical  distribution  and  life  history  of  Culex  pipiens, 
with  a  discussion  of  the  anatomy  of  the  mouth  parts  and  the  physiological  action 
of  the  bite.  Enrniug  pyrcthrum  powder  in  the  house  is  recommended,  as  also  grow- 
ing castor  beans  and  treating  stagnant  pools  with  kerosene. 

Effects  produced  by  ticks  upon  their  hosts  ( Jj//.  Jonr.  Leeward  Islands,  1S94, 
Oct.,  pp.  30-44). 

The  cheese  or  meat  skipper,  M.  E.  Muktfeldt  {Ontario  Ent.  Soc.  Rpt.  1S93,  pp. 
9S-101). — Notes  on  the  history,  ravages,  and  life  history  of  Piophila  casei,  the  use.of 
screens  being  advised  as  a  preventive. 

A  new  scale  insect  found  on  plum,  T.  D.  A.  Cockerell  (Canadian  Ent.,  21 
{1895'),  No.  1,  pp.  lG-19). — Aspidiotus  liowardi  is  described  as  a  new  species  from 
Colorado. 

The  bud  moth,  M.  V.  Slingerland  {New  York  Cornell  Sta.  Ept.  1893,  pp.  27-52, 
figs.  5).— A  reprint  of  Bulletin  50  of  the  station  (E.  S.  R.,  4,  p.  930). 
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The  four-lined  leaf  bug,  M.  V.  Slixgerlaxd  (Keiv  York  Cornell  Sta.  lipt.  1S93, 
p}).i^l7-?4S,fi!is.  13). — A  reprint  of  Bulletin  58  of  the  station  (E.  S.  R.,  5,  p.  406). 

Grasshoppers,  .J.  Fletchkr  {Ontario  Fruit  Growers'  Assn.  Evt.  1S93,  pp.  29-32).— 
General  anfl  popular  notes  on  the  invasions  of  these  insects,  life  history  and  treat- 
ment being  given.     A  mixture  of  bran,  arsenic,  and  sugar  is  recommended. 

Destructive  Scolytids  and  their  imported  enemy,  A.  D.  Hopkins  {(intario  Ent. 
Soc.  llpt.  1SD3,  ])p.  71-75). — General  remarks  on  the  habits  of  various  Scolytid  bark 
beetles,  especially  Deixlroctonus  fruuialis  and  i*.  <e/eZ>ra»iS,  with  notes  on  the  intro- 
duction of  Clems  formicarius  from  Germany  to  combat  them.  About  3,000  specimens 
of  the  latter  beetle  have  been  imported  and  placed  in  different  sections  of  the  pine 
forests  in  West  Virginia,  with  already  beneficial  results. 

Keys  to  the  genera  of  Pediculidae  and  Mallophagidae,  H.  Osborx  {Amer. 
Monthly  Micr.  Jonr.,  13  {1S94),  n.  ser.,  No.  11,  pp.  S44-34G). — Technical  analytical 
synopses  of  these  lice. 

Preliminary  studies  in  the  Siphonoptera,  C.  F.  Baker  {Canadian  Ent., 27  {1S95), 
No.  1,  pp.  19-22). — The  first  part  of  a  technical  paper. 

Insect  foes  of  American  cereal  grains,  ■with  measures  for  their  prevention 
or  destruction,  F.  M.  Webster  {Ontario  Ent.  Soc.  Rpt.  1893,  pp.  88-93). — Notes  on 
some  of  the  more  important  insects  attacking  corn,  wheat,  and  oats,  the  Hessian 
fly,  chinch  bug,  Jsosomas,  apple-leaf  louse,  wireworms,  white  grubs,  and  cutworms 
being  especially  treated  of. 

Parasitic  and  predaceous  insects  in  applied  entomology,  C.  V.  Riley  (Ontario 
Ent.  Soc.  Rpt.  1S93,  pp.  76-84). — General  discussion  of  the  value  to  man  of  the  }iara- 
sitic  and  predaceous  insect  enemies  of  such  species  as  injure  vegetation,  with  special 
remarks  on  some  of  the  more  imj)ortant  injurious  insects  and  their  enemies.  Insects 
preying  upon  scale  insects  are  especially  mentioned  and  the  Capri  fig  insect  {Blast- 
ophaga psencs)  is  stated  as  almost  invaluable  in  the  fertilization  of  fig  blossoms. 

Injurious  insects,  W.  H.  Harrington  {Ontario  Ent.  Soc.  Rpt.  1893,  pp.  17-31). — 
Descriptive,  life  history,  and  remedial  notes  on  the  larch  sawfly,  rose  sawflies,  pear- 
tree  slug,  Cornel  sawfly,  fall  cankerworm,  and  a  few  other  insects  of  less  iujurious- 
ness.  Parasitism  in  insects  is  briefly  treated  of,  and  a  careful  study  of  entomological 
publications  urged. 

Injurious  insects  of  the  year,  J.  Fletcher  {Ontario  Ent.  Soc.  Ept.  1893,  pp.  S-13, 
figs.  8). — This  paper  treats  of  some  of  the  most  important  insect  attacks  o'f  the  season, 
particularly  a  maple  gall  moth,  a  squash  carrion  beetle,  cutworms,  turnip  flea,  horn 
fly,  and  locusts. 

Insects  injurious  to  plants,  L.  Woolverton  {Ontario  Fruit  Growers'  Assn.  Rpt. 
1893,  pp.  101-106). — A  more  or  less  popular  paper  on  the  life  history  and  treatment 
of  the  codling  moth,  curculio,  oyster-shell  bark  louse,  pear-tree  jjsylla,  raspberry 
gallfly,  and  the  ])arasites  of  the  latter. 

Nurseries  as  factors  in  the  distribution  of  insect  pests,  J.  B.  Smith  {Agl.  Sci.,8 
{1894),  No.  6-9,  pp.  361-363). — A  short  discussion  of  the  subject,  citing  the  San  Jos6 
scale  as  an  example  of  an  injurious  insect  spread  by  nursery  stock,  and  urging  that 
the  utmost  care  be  exercised  both  by  nurserymen  and  by  orchardists  to  avoid  the 
introduction  of  insects  and  plant  diseases  that  have  proved  injurious  elsewhere. 

Report  of  entomologist,  P.  H.  Roi,FS  {Florida  Sla.  Bui.  24,  p.  19). — Brief  mention 
of  the  entomological  work  during  the  j^ear,  specimen  cases  and  rearing  cages  being 
added  to  the  station  outfit. 

Arsenical  spraying  of  fruit  trees  -while  in  blossom,  J.  A.  Lintxer  {Ontario  Ent. 
Soc.  Bjyt.  1893,  pp.  102-104). — A  discussion  of  the  experiments  in  regard  to  the  poi- 
soning of  bees  from  the  spraying  of  fruit  trees  with  arsenites,  and  urging  more  care- 
ful and  extended  investigations.  The  effect  of  the  poisoning  on  the  blossoms,  fruit 
development,  and  leaves  is  remarked  upon,  and  some  of  the  insects  checked  by 
spraying  are  mentioned. 

Methods  of  attacking  parasites  of  domestic  animals,  H.  Osborn  {Ontario  Ent. 
Soc.  Rpt.  1893,  pp.  96,  97). — General  notes  on  the  subject,  especially  mentioning  the 
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treatment  of  bota  by  washes  aud  dip|iiiiii,  and  of  lice  by  fiunigatiou  with  sulphur 
or  tobacco. 

Fumigation  with  bisulphid  of  carbou  for  the  complete  and  rapid  destruction 
of  insects  which  attack  herbarium  specimens,  furs,  woolens,  etc.,  H.  Du  Buys- 
sox  (Ontario  Enl.  Soc.  L'pl.  1S03,  pp.  94,  9'j). — Detailed  directions  for  the  use  of  this 
insecticide  for  the  purposes  uientioncd. 

Protection  of  asparagus  from  insect  enemies,  E.  Oschexdorff  (Deut.  landw. 
I'resse,  21  {1SS4),  No.  7S.  p.  793). — Notes  on  preventive  treatment  of  several  insects, 
especially  the  a8i)aragus  beetle. 

Remedies  against  the  grass  cutworm  (Ztschr.  landw.  Ver.  Ressen,  1S94,  No.  23, 
pp.  185,  ISO). — General  notes  on  ravages  by  the  caterpillars  of  Charaas  grammis. 
Kerosene  emulsion  seems  to  be  preferred  as  an  insecticide. 

The  rose  chafer  or  rose  bug,  how^  to  deal  ^vith  it,  F.  M.  Wkbstkr  {Ohio  Hort. 
Soc.  Ept.  1893-94,  pp.  87-91). — Life-history  notes  on  Macrodaciylus  stihsjiinosns,  and 
the  results  of  experiments  in  combating  it.  Plowing  the  sandy  soil  in  which  the 
insect  breeds  3  in.  deep  in  May  and  early  June  is  recommended,  and  hand  picking 
the  adults. 

A  remedy  for  insects  injuring  sugar  cane,  F.  A.  F.  C.  Wknt  (Sugar  Cane,  26 
(1894),  No.  303,  pp.  ool,  oo2). — Notes  on  exiieriments. 

Circumstances  favoring  the  extension  of  fungus  diseases  among  insects,  P. 
VuiLLKMix  (lirv.  Mijrol.,  17  (1895),  No.  1,  pp.  21,  23). 

Defense  of  insects  against  parasites,  L.  Cuknot  (Compt.  Bend.,  19  (1894),  No. 
19,  pp.  806-808). — Brief  notes  on  some  of  the  means  by  which  insects  escape  para- 
sitism, crickets  being  especially  nieutioned. 

The  economic  value  of  parasites  and  predaceous  insect.s,  J.  B.  Smith  (Ontario 
Ent.  Soc.  lipt.  1893,  pp.  84-87). — General  discussion  of  the  subject,  with  particular 
reference  to  the  insect  enemies  of  scale  insects,  potato  beetles,  cranberry  insects, 
codling  moth,  and  melon  louse. 

Investigations  of  bacteria  infestiiag  caterpillars,  K.  Eckstein  (Ztschr.  Forst.- 
und  Jufjdw.,  26  (1894),  No.  1,  p.  3;  No.  4,  p.  228;  No.  5,  p.  285). — Notes  on  some 
experiments  with  insect  bacterial  diseases,  with  varying  success. 
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Mannane  as  an  article  of  human  food,  C.  Tsuji  {College  Agr.^ 
Tolii/o,  Japan,  Bui.,  vol.  72,  Xo.  2,  pp.  103-105). — There  are  sold  in  Japan 
as  food  gelatinous  colorless  tablets  made  from  the  tuberous  rootstocks 
of  Amorphophallus  rivieri  durien,  a  plant  belonging  to  the  Aroidew^wCi 
largely  cultivated  in  Japan.  These  tablets  appear  to  consist  of  starch 
paste,  but  do  not  give  any  reaction  with  iodin,  and  the  author's  investi- 
gations indicate  that  they  are  composed  of  mannane,  a  polyanhydrid  of 
raannose.  The  dried  ground  rootstock  yielded  55.80  per  cent  of  man- 
nose.  All  attempts  to  convert  the  mannose  of  this  powder  into  a  sugar 
by  diastase  were  unsuccessful. 

Rations  fed  to  milch  cotvs  in  Connecticut,  C.  D.  Woods  and  C. 
S.  Phelps  {Gonnecticut  Storrs  ^ta.  Bui.  13,  pp.  Id). — In  the  Annual 
Report  of  the  station  for  1893  (E.  S.  K.,  G,  p.  458)  the  details  were  given 
of  the  study  of  tlie  rations  fed  to  16  herds  of  cows  in  Connecticut.  In 
tlie  winter  of  1893-'94:  tliis  study  was  continued  on  6  herds.  A  repre- 
sentative of  the  station  visited  these  farms  and  remained  during  the 
test,  which  in  4  cases  lasted  12  days,  weighing  and  testing  the  milk, 
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weighing  the  foods  and  saiiiiiliii,^  tlit'iu  Ibr  analysis,  and  collecting 
statistics  as  to  the  breed,  age,  iieiiid  of  lactation,  etc.,  of  the  cows.  As 
soon  as  the  analyses  of  the  feeding  stuffs  could  be  made  the  rations 
■were  calculated  and  in  3  cases  other  rations  were  suggested.  The  feed 
was  gradually  changed  to  the  suggested  ration,  and  after  4  weeks  from 
the  close  of  the  first  test  another  12  days'  test  was  made.  The  sum- 
mary of  the  results  of  these  2  tests  at  the  3  farms  is  given  in  the  fol- 
lowing tables,  test  No.  1  indicating  the  original  ration  and  No.  2  the 
suggested  ration  in  each  case: 

Siimniari/  of  (hiihi  rations  fed  and  dailij  milk  and  butler  yield  from  tUre-c  herds  with  a 
wide  and  a  narrower  ration. 


o 

h 

o 
o  « 

fcfc 
2 

1 
6 

!2i 

Uai!y  ration  per  head. 

Aveiage 
daily— 

Total  cost  of 
food  to  prodiKC — 

nerd. 

6 
u 

p, 

3.5 

5 

Fuel    valne    of 
digestible  nii- 
trfents. 

_6 
u 

o 

c 

c 

'o 

O 
O 

C 

a 

A    

Lbs. 
825J 

75oj 

725I 

825 
750 
725 

1 
2 
1 
2 
1 
2 

Lbs. 
2.15 
2.39 
1.49 
2.01 
1.28 
1.80 
2.06 
1.88 
1.81 

Calories     1: 

32,  750  i     7.  3 

Cts. 
26.6 
21.7 
18.6 
18.3 
19.4 
17.8 

Cts. 

14.3 
9.8 
9.5 
9.0 

12.5 
9.9 

Lbs. 
18.1 
18.  9 

18.1 
17.9 
13.7 
13.6 

Lbs. 
1.07 
1.00 
.87 
.89 
.05 
.69 

$1.47 
1.15 
1.00 
1.03 
1.41 
l.SO 

Cts. 
25 

13  

29,  4(10 
25,  800 
24,  7i:0 
21,  15  J 

0.  ( 
8.5 
5.7 
7.3 

19 

21 

c    

20 
30 
20 

25,  600 
23.  250 
22,  5U0 

\- 

'  Butter  a.ssiiiued  to  contain  85  per  cent  butter  fat. 

"At  the  time  of  the  second  test  in  each  case  the  cows  were  6  weeks  further  along 
in  the  period  of  lactation,  and  would  iu  consequence  have  naturally  reduced  their 
milk  flow  and  butter  yield.  .  .   . 

•'  In  the  case  of  herd  A,  instead  of  a  falling  off  in  milk  flow  there  was  an  average 
daily  increase  of  seven  tenths  of  a  pound  iuthe  test  while  they  were  fed  the  narrow 
ration  over  what  it  ha<l  been'with  the  wide  ration  6  weeks  earlier.  Tliere  was  prac- 
tically no  change  in  milk  flow  in  the  case  of  the  two  other  herds.  V.'ith  all  three 
herds  there  was  a  slight  increase  in  butter  yield  with  the  narrow  ration  in  the 
second  test.  The  total  size  of  the  ration  as  measured  by  the  fuel  value  averaged 
less  iu  the  second  test  than  in  the  flrst.  The  i»roteiu  was  increased  aud  the  carbo- 
hydrates and  fats  were  decreased  in  the  second  test. 

"In  these  cases  both  milk  flow  and  butter  yield  were  so  much  aflected  by  q, 
change  from  a  wide  to  a  narrow  ration  that  instead  of  a  shrinlcage  in  production, 
as  would  lutturally  follow  from  advancement  in  period  of  lactation,  the  animals 
more  than  held  their  own.   ... 

"The  cost  of  milk  and  butter  production  from  the  food  alone  was  much  less  on 
the  narrower  ration,  even  when  the  cows  were  6  weeks  further  advanced  in  lactation 
than  earlier  on  the  wide  ration.  So  far  as  these  tests  may  be  taken  as  an  indication, 
narrow  rations  may  be  fed  more  profitably  than  wide." 

The  rations  of  the  1(5  herds  studied  i^reviously  are  arranged  accord- 
ing to  nutritive  ratio  and  amount  of  protein  in  the  ration.  A  com- 
j)arison  of  these  data  with  the  yields  of  milk  and  butter  develops  the 
following  facts: 
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"  The  auiinals  having  the  narrower  rations  produced,  on  the  average  one  tenth  of  a 
pound  more  of  butter  per  day  than  those  having  the  wider,  and  those  having  the 
larger  amounts  of  protein  gave,  on  tlie  avorjige,  two  tenths  of  a  pound  more  of 
huttei  per  day  than  tliose  having  the  smaller  (juantities  of  protein.  Too  much 
importance  should  not  be  attached  to  these  results,  as  they  maj-  have  been  partly 
accidental,  and  due  to  causes  otiicr  than  feed.  It  is,  ucvoriheless,  a  noteworlhy 
fact  that  in  the  cases  in  which  the  cows  were  in  about  the  same  period  of  lactatitMi, 
the  yields  of  butter  decreased  as  the  protein  decreased,  and  as  the  nntritive  ratio 
increased.  This  would  seem  to  indicate, that  it  woiild  be  safe  in  general  to  feed  as 
much  or  even  more  protein  than-  called  for  by  Wolff's  standard  ration  if  we  would 
obtain  the  largest  yields  of  butter  from  onrmilch  cows." 

Feeding  experiments  with  fat-extracted  fish  meal  for  cows, 

KuHN-CoKNiETEN  [MoUc.  Ztg.,  81  [1894),  ¥o.  44,  p.  075). — A  practical 
trial  with  G  cows,  (jrrouud  fish,  freed  from  fat,  was  gradually  intro- 
duced into  the  ration  as  a  substitute  for  brewers'  grains  and  sunflower- 
seed  cake.  From  1^  to  2.}^  lbs.  (German)  per  head  was  fed,  and  several 
analyses  of  the  milk  were  made  at  the  Konigsberg  station.  The  yield 
and  composition  were  fairly  well  maintained  on  the  fish  meal.  In 
regard  to  the  quality  of  the  milk  and  butter,  Professor  Klein,  of  the 
Konigsberg  station,  reported  that  they  did  not  difier  espe -ially  from 
that  produced  on  oil  cakes.  After  keeping  for  a  half  year  the  butter, 
although  it  was  somewhat  rancid  and  tasted  old,  had  no  fishy  or 
unusual  taste.     The  fish  meal  had  no  ill  eft'ects  upon  the  cows. 

Comparative  value  of  mixed  grain  and  -wheat  bran  or  shorts 
for  milch  cows,  F.  Friis  {Kgl.  Vet.  Landt.  Lab.  LandUlion.  Forso(j., 
Copenliagcn.,  Bid.  29,  1894,  pp.  76). 

Stjnopsis. — Feeding  expcrimet'ts  condncted  during  1893  and  1894  by  the  State  experi- 
ment station  at  Copenhngen,  Denmark,  at  7  different  estates  with  447  cows  in 
all.  Mixed  oats  and  barley  were  compared  with  wheat  bran  and  with  wheat 
shorts.  No  appreciable  dititeronce  was  found  as  to  the  effect  of  the  feeds  given 
on  either  yield  or  composition  of  the  milk  produced.  The  tendency  was  toAvard 
a  slight  superiority  of  the  bran  over  the  grain,  and  of  shorts  over  the  bran. 

The  report  describes  the  sixth  and  seventh  series  of  feeding  experi- 
ments with  milch  cows  conducted  by  the  Danish  State  agricultural 
experiment  station.  The  plan  of  the  experiment  was  similar  to  that  of 
the  preceding  series  (E.  S.  E.,  4,  p.  GOl).  The  experiments  were  con- 
ducted during  1893  and  1894  at  7  different  estates  with  247  and  240 
cows,  respectively.  All  the  cows  received  the  same  feed  during  the 
prelimiuary  period  and  the  after  feeding  (the  post-experimental  period). 
During  the  experiment  proi)er  the  feed  of  one  lot  of  cows  remained  as 
in  the  preliminary  period,  while  that  of  the  other  two  lots  was  changed 
in  the  manner  indicated  by  the  following  example :  At  one  of  the  estates 
(Bregeiitoed)  all  cows  received  during  the  preliminary  feeding  and 
daring  period  2  3  lbs.'  of  mixed  grain  (one  third  barley,  two  thirds 
oats),  3  lbs.  of  wheat  bran,  2  lbs.  of  oil  cakes  (equal  parts  of  rape,  palm 


'Danish  pounds;  1  lb.  Danish  =  1.1  lb.  avoirdupois. 
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uut,  and  sunflower-seed  Ciike),  20  lbs.  of  mangel  wiirzels,  6  lbs.  hay, 
and  strav;  ad  lUntnm.  Duiiug  period  1  tlie  grain  feed  was  changed  for 
lot  A  to  6  lbs.  mixed  grain,  and  for  lot  C  to  (i  lbs.  of  wheat  bran,  in 
both  cases  in  the  place  of  3  lbs.  each  of  grain  and  bran. 

At  souie  estates  there  was  a  fonrth  lot  (I))  whicli  received  Avheat 
shorts  in  the  ])lace  of  Avheat  bran,  but  otherwise  the  same  as  lot  C. 
Analyses  of  products  and  of  fodders  fed  were  made  as  in  previous 
experiments. 

Ejfcri  on  qnality  of  milk. — The  average  percentages  of  fat  for  all 
cows  included  in  the  experijuents  of  botli  years  were  as  follows: 

Average  per  cent  of  fat  in  milk. 


Experiments  of  1893. 

Experiments  of  1894. 

Average  for  both  years. 

Lot. 

Prelimi- 
nary 
period. 

Period  1. 

Period  2. 

Prelimi- 
nary 
period. 

Period  1 . 

Period  2. 

Prelimi- 
nary 
period. 

Period  1. 

Period  2. 

A 

B 

C 

Per  cent. 
3.1:! 
3.13 
3.12 

Per  cent. 
3.09 
3.16 
3.14 

Per  cent. 
3.27 
3.30 
H.  28 

Per  cent. 
3.04 
3.06 
3.09 

Per  cent. 

2.  99 
3.06 
3.10 

Per  cent. 
3.25 

3.28 
3.30 

Per  cent. 
3.09 
3.10 
3.10 

Per  cent. 
3.04 
3.11 
3.12 

Per  cent. 
3.26 
3.29 
3.29 

There  is  no  marked  difference  in  the  fat  content  of  the  milk  produced 
by  the  different  lots  during  either  period  of  the  experiment.  There 
was  a  small  decrease  in  the  fat  content  of  the  milk  produced  by  lot  A 
during  period  1,  in  11  out  of  14  series,  over  that  of  lot  B.  From  period 
1  to  i^eriod  2  there  was  a  similar  increase  in  the  per  cent  of  fat  in  the 
milk  produced  by  this  lot.  These  differences  are,  however,  in  the 
author's  opinion,  too  small  to  be  of  any  practical  im|tortance. 

The  complete  chemical  analyses  of  the  samples  of  milk  from  the  dif- 
ferent lots  also  failed  to  disclose  any  decided  difference  in  the  composi- 
tion of  the  milk  attributable  to  the  different  concentrated  foods  fed, 
and  the  author  therefore  concludes  that  "in  the  comi^arative  feeding 
trials  with  milch  cows  now  continued  for  7  consecutive  years  at  this 
station,  in  which  1,039  cows  have  been  included  (separated  into  IGl 
lots  on  10  estates  in  different  i)arts  of  our  country),  it  has  been  found 
over  and  over  again  that  the  changes  made  in  the  food  of  the  lots  have 
had  practically  no  influence  on  the  chemical  composition  of  the  milk. 
In  these  experiments  grain  has  been  fed  against  roots,  against  oil 
cake,  and  against  wheat  bran  or  shorts;  grain  sind  oil  cakes  have  been 
fed  against  roots,  or  roots  have  been  fed  as  an  additional  food." 

Effect  on  milk  yield  of  cows. — At  the  beginning  of  the  experiments 
the  cows  in  lots  A,  B,  and  0  had  been  in  milk  93,  93,  and  94  days, 
respectively,  as  an  average  for  both  years.  The  average  age  of  the 
cows  in  lots  A,  B,  and  0  was  7.7,  7.6,  and  7.6  years,  respectively.  These 
two  factors  are  of  the  greatest  importnnce  in  determining  the  decrease 
in  milk  yield  of  a  number  of  cows  during  a  given  period.    The  average 
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daily  yields  of  milk  for  each  lot  during  the  diftercut  x)eiiods  were  as 
shown  below: 

Avcrof/e  daily  ijield  of  milk  per  cow. 


Experiments  of  1893. 

Experiments  of  1894. 

Average  for  both  years. 

Lot. 

Prelimi- 
nary 
period. 

Period  1. 

Period  2. 

Prelimi- 
nary 
period. 

Period  1. 

Period  2. 

Prolimi- 1 

nary     i  Period  1. 
period. 

Period  2. 

A 

B 

C 

Pounds. 
24.7 
24.6 

24.7 

Pounds. 
21.3 

21.6 
21.8 

Founds. 
19.0 
19.5 
19.7 

Pounds. 
25.8 
25.8 
25.8 

Pounds. 
22.4 
22.5 
22.3 

Poutuls. 
20.6 
21.2 
20.9 

Pounds.  I  Pounds. 
25.  3            21.  9 
25.  2            22. 1 
25.  3            22. 1 

Pounds. 
19.8 
20.3 
20.3 

The  results  iudicate  a  similar  uutritive  effect  in  the  feeds  compared 
with  a  slight  increase  in  favor  of  the  wheat-bran  feeding.  The  differ- 
ences found,  however,  are  not  on  the  average  greater  than  what  might 
have  been  found  in  feeding  a  similar  nnmber  of  cows  the  same  feeding 
stuffs  for  several  months. 

The  average  live  weights  of  the  cows  increased  during  the  experi- 
ment; the  increase  was  greater  for  lot  B  than  for  lot  A,  and  greater 
for  lot  C  than  for  lot  B.  The  cows  in  lot  B  and  0  ate  somewhat  more 
straw  than  those  in  lot  A,  the  difference  beiug  about  0.4  lb.  per  head 
daily. 

^Yheat  shorts  vs.  wheat  bran. — The  exi)eriments  with  these  foods  were 
conducted  with  -40  cows,  0  trials  being  made  in  all  on  3  different 
estates  each  year.  No  appreciable  difference  was  apparent  in  the 
effect  of  the  foods  either  on  the  quality  or  the  quantity  of  milk  pro- 
duced, or  in  change  of  live  weight  of  the  cows  during  the  experiment. 
A  small  difference  in  favor  of  shorts  as  regards  the  yield  of  milk  was 
found  in  3  trials. — F.  w.  woll. 

Record  of  a  herd  of  cows  at  Weende,  Bagkhaus  {Jour.  Landw. 
42,  JSFo.  3,  pp.  243-281). — This  is  the  individual  record  for  one  year  of  a 
herd  of  59  cows.  Trial  milkings  were  made  weekly,  and  composite 
samples  were  taken  for  testing. 

Of  the  20  cows  which  gave  over  4,000  kg.  of  milk  during  the 
year,  14  had  a  relatively  short  lactation  period,  calving  during  the 
year,  Avhile  only  G  gave  milk  throughout  the  year.  The  results  indicate 
that  as  far  as  the  milk  yield  is  concerned  it  is  most  advantageous  to 
have  the  cows  calve  as  often  as  j)ossible.  In  the  majority  of  cases  the 
milk  yield  and  the  fat  content  were  in  inverse  proportion.  Usually  the 
fat  content  increased  as  the  milk  yield  decreased  with  advancing  lacta- 
tion ;  and  out  of  the  20  cows  giving  over  4,000  kg.  of  milk  only  0  gave 
milk  with  the  average  fat  content  for  the  herd — 3.2GG  per  cent.  The 
percentage  of  solids  not  fat  was  nsually  much  more  uniform  than  that 
of  fat.  In  the  case  of  3  cows  which  did  not  get  with  calf,  there  was 
no  increase  in  the  percentage  of  fat  and  solids-not  fat  as  they  shrunk 
in  milk,  and  3  other  cows  tested  for  a  short  time  and  then  sold  because 
they  did  not  get  with  calf  showed  a  similar  tendency.  This  suggests 
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to  the  author  the  theory  that  the  iiierease  iii  the  richness  of  milk  with 
advancing  lactation  may  follow  as  a  result  of  being  with  calf  rather 
than  of  the  shrinkage  in  yield. 

Fattening  lambs,  0.  D.  Smith  and  F.  B,  Muiviford  {Michif/an  Sta. 
Bui.  IJo,  pp.  '2/ ). — This  experiment  was  made  to  compare  different  grain 
foods  for  land)s  during  winter.  It  included  125  grade  Shropshire  lambs, 
divided  into  9  lots,  which  were  fed  in  the  barn  fiom  November  27  to 
March  12.  The  food  was  given  to  all  ad  libitum.  It  consisted  of  clover 
hay  with  different  grain  feeds,  with  or  without  roots.  The  rations,  aside 
from  the  clover  hay,  are  given  in  the  following  table,  togetl»er  with  the 
amounts  of  protein  and  carbohydrates  which  the  animals  in  each  lot 
consumed  per  1,000  lbs.  live  weight  daily: 

Character  and  composition  of  rations  of  lambs. 


Lot, 


Ration. 


Wliole  coru 

Whole  corn  and  roots 

4  parts  corn  to  1  part  linseed  meal,  and  roots 

4  i)art.s  corn  to  1  part  linseed  meal 

Whole  coru  and  \\heal  bran,  equal  parts 

Whole  corn  and  whole  wheat ' 

5  jiarts  whole  wheat  to  1  part  linseed  meal 

Wliole  corn  ("  self  feed  ") 

Whole  corn  and  wheat  bran,  equal  parts  (''self  feed") 


Nutrients  fed  daily 

per  l.OUO  lbs.  live 

weight, 


X) .„;„     Carbohy- 

Protein.      ^^^^^^ 


Pounds. 
2.0 
2.1 

2.7 
2.8 
2.5 
2.1 
2.7 
2.0 


Pound  f!. 
16.0 
16.7 
16.] 
15.7 
14.8 
15.5 
15.0 
15.7 
16.1 


Nutritive 

ratio  of 

food. 


1:8.0 
1:8.0 
1:6.0 
1:5.6 
1:6.0 
1:7.5 
1 : 5.  5 
1:7.9 
1:6.2 


1  Proportion  not  stated. 

The  linseed  meal  used  was  new  process.  The  roots  consisted  of  a 
mixture  of  equal  parts  of  rutabagas  and  sugar  beets.  A  detailed  record 
is  given  for  each  lot  of  the  food  eaten,  gains,  cost  of  food,  eaten,  and  the 
financial  result.  In  the  latter  the  lambs  are  reckoned  at  3  cts.  per 
pound  at  the  beginning  and  at  3.9  cts.  i^er  pound  at  the  close  of  the 
experiment,  and  no  allowance  is  made  for  the  value  of  manure  or  the  cost 
of  attendance.  The  relations  of  temperature  to  gain,  of  carbohydrates 
and  protein  to  gain,  and  of  temperature  to  the  amount  of  dry  matter 
required  to  produce  a  jiound  of  gain  are  discussed  and  illustrated 
graphically. 

A  summary  of  the  results  is  as  follows: 


Lot, 


Eation. 


Dry 

Average 

matter 

weekly 

fed  per 

gain. 

pound  of 

gam. 

Founds. 

Pounds. 

2.18 

7.02 

2.04 

6.41 

2.61 

6.72 

2.  ;58 

6.09 

1.78 

0.1:5 

1.97 

7.64 

1.94 

8.04 

1.65 

8.57 

1,58 

10.03 

Cost  of      A. .„_„„„ 
fond  iier     '^^^rage 
loott  per   pj.ofitper 
pound  ot    '  ].,.„i; 
gain.     , 


Corn 

Corn  and  roots 

Corn,  linseed  meal,  and  roots 

Corn  and  linseed  meal 

Coru  and  bran 

Wheat  and  corn 

Wlieat  and  linseed  meal 

Coru  ('self-feed") 

Corn  and  bran  ("  self-feed"). 


Cents. 
4.6 
4.6 
5.3 
5.1 
5.3 
5.4 
6.3 
5.7 


Cents. 
51.0 
45.6 
20.0 
31.0 
17.0 
31.0 

1.0 
30.0 

2.0 
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"(1)  Under  the  conditions  existing  in  this  ex{)erimcnt  the  lotreceiving  a  good  qual- 
ity of  clover  hay  \vii,h  a  grain  ration  of  whole  corn  rerinired  less  dry  matter  to  i>roduce 
a  jtoiVnd  of  gain,  made  greater  gains,  ^vere  in  better  flesh,  and  in  general  were  fed 
at  a  greater  profit  than  the  lots  fed  corn  and  bran,  corn  and  wheat,  or  wheat  and 
(lil  meal. 

"  (2)  Lots  receiving  roots  in  the  ration  required  less  dry  matter  to  each  pound  of 
gain,  made  greater  gains,  and  drank  less  water  than  the  other  lots  fed  the  same  ration 
without  the  roots. 

"(3)  This  experiment  would  seem  to  indicate  that,  when  the  conditions  are  similar 
to  those  in  this  test,  the  feeding  of  wheat  to  fattening  lambs  is  better  practice  than 
selling  at  the  prices  prevailing  during  this  experiment. 

"  (4)  This  experiment  indicates  that  lambs  may  be  successfully  fattened  by  means 
of  a  S3lf-feed,  but  the  gains  made  are  i^roduced  by  a  greater  consumption  of  dry  mat- 
ter for  a  pound  of  gain,  and  are  consequently  less  profitable  than  gains  resulting 
from  feeding  at  regular  intervals  in  the  ordinary  manner. 

"  (.5)  In  this  experiment  the  value  of  foods  for  fattening  purposes  seems  to  depend 
more  upon  the  supi)ly  of  available  carbohydrates  than  upon  the  supply  of  protein. 

"  (6)  Cold  temperatures  were  favorable  to  increased  gains  and  warm  temperatures 
were  very  generally  accompanied  by  decreased  gains. 

*'  (7)  Less  drj  matter  was  required  t6  produce  a  pound  of  gain  in  cold  than  in  warm 
temperatures." 

G-rain  feeding  lambs  for  market,  J.  A.  Craig  ( Wisconsin  Sta.  Bui. 
41, pj).  21), — Three  separate  experiments  are  described  in  feeding  grain 
to  lambs  before  weaning,  between  weaning  and  fattening,  and  during 
the  fattening  period  only.  In  the  first  two  experiments  there  Avere  2 
lots  of  lambs,  one  lot  being  fed  grain  from  before  weaning  until  the 
elose  of  the  fattening  period,  and  the  other  lot  receiving  no  grain  until 
the  fattening  period.  In  the  third  trial  there  were  3  lots,  the  grain 
feeding  commencing  with  one  lot  before  weaning,  with  another  after 
weaning,  and  with  the  third  during  the  fattening  period. 

The^"rain  fed  before  weaning  was  corn  meal,  wheat  bran,  and  linseed 
meal;  between  weaning  and  fattening,  corn  and  linseed  meal,  or. whole 
oats;  and  during  fattening,  corn,  oats,  and  linseed  meal,  or  corn  and 
linseed  meal,  or  corn  and  oats.  Between  weaning  and  fattening  the 
lambs  were  all  pastured. 

The  feeding  period  before  weaning  was  10  to  12  weeks;  between 
weaning  and  fattening,  14  to  19  weeks,  and  the  fattening  period,  l^to  14 
weeks.  At  the  end  of  each  period  the  lambs  were  valued  by  a  local 
butcher.  In  estimating  the  relative  cost,  the  gain  only  is  considered 
and  no  account  take^a  of  the  pasturage.  The  first  experiment  has  been 
already  reported  in  the  Annual  Report  of  the  station  for  1892  (E.  S. 
K.,  5,  p.  503).  The  results  of  the  3  experiments  are  tabulated  in  the 
bulletin,  and  are  concisely  stated  in  the  following  summary: 

"  (I)  The  feeding  of  grain  before  weaning  produced  an  average  of  61  cts.  pierhead 
more  profit  at  weaning  time  than  that  obtained  from  the  lambs  receiving  no  grain. 
The  average  value  of  each  lamb  in  the  lot  receiving  grain  at  $5.66  per  100  lbs.  was 
$3.83  per  head,  and  the  average  value  of  the  grain  they  ate  was  33  cts.  per  head,  while 
the  average  value  of  the  other  lot  not  receiving  grain  at  $4.91  per  100  lbs.  was  $2.89, 
leaving  61  cts.  profit  per  head  in  favor  of  grain  feeding.  The  average  of  the  three 
trials  shows  that  the  grain  fed  lambs  before  weaning  required  1  lbs.  of  grain  for 
each  1  lb.  of  gain  that  they  made  over  the  lambs  that  had  uo  grain. 
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"  (2)  The  feerlinu;  of  grain  after  weaning  to  lambs  tliat  had  not  received  any  before 
weaning  prodnced  an  average  increase  which  slightly  more  than  paid  a  good  market 
price  for  the  grain  they  ato  np  to  the  time  they  were  to  be  sold  in  the  fall.  The 
average  valne  of  each  lamb  in  the  fall  after  having  received  grain  from  weaning  time 
■was  $3.66  at  $i  per  100  lbs.,  and  they  ate,  54  cts.  worth  of  grain  per  head,  while  the 
average  valne  per  head  of  those  that  had  not  received  grain,  at  $3.81  per  100  lbs., 
was  $2.96,  a  difference  of  16  cts.  in  favor  of  the  lambs  fed  grain  since  weaning.  As 
the  average  of  the  three  trials  it  reqnired  6.7  lbs.  of  grain  for  the  grain-fed  lambs 
to  make  1  lb.  of  gain  more  than  those  that  had  no  grain. 

"(3)  The  feeding  of  grain  both  before  and  after  weaning  prodnced  an  average  of 
34  cts.  per  head  more  profit  if  sold  in  the  fall  than  that  obtained  from  the  lambs 
that  were  not  fed  grain.  The  average  value  in  the  fall  of  each  lamb  iu  the  lots 
receiving  grain  before  and  after  weaning,  at  $4.81  per  100  lbs.,  was  $4.82,  and  the 
average  cost  of  grain  was  $1.38,  while  at  the  same  time  those  that  had  no  grain,  at 
$3.81  per  100  lbs.,  were  worth  an  average  of  $3.10  per  head  ;  a  difference  in  profit  of 
34  cts.  per  head  to  the  credit  of  the  lambs  that  received  grain. 

"(4)  The  results  of  the  three  trials  show  that  there  is  no  appreciable  difference  in 
the  gain  made  during  the  winter  fattening  between  the  lambs  that  had  grain  previ- 
ous to  fattening  and  those  that  had  not.  The  difference  in  the  cost  of  gain  was 
more  marked,  there  being  an  average  difference  of  29  cts.  per  100  lbs.  in  favor  of 
those  that  had  no  grain  previous  to  fattening.  The  average  weekly  gain  per  head 
of  the  himbs  fed  grain  previously  was  2.89  lbs.  during  the  fattening,  while  that 
of  the  other  lambs  was  2.95.  The  average  cost  of  100  lbs.  of  gain  was  $4.93  in  the 
instance  of  the  grain-fed  lambs,  and  $4.66  w-ith  those  that  had  no  grain  before  fat- 
tening started. 

"  (5)  When  the  experiment  was  concluded  and  the  lambs  that  had  grain  before 
fattening  and  those  that  had  not  were  ready  for  market,  the  average  profit  from 
the  fonner  was  48i  cts.  per  head  greater  than  from  tlie  latter.  The  average  weight 
of  the  grain-fed  lambs  when  sold  was  140.2  lbs.,  and  that  of  the  others  was  121 J  lbs. 
per  head.  The  former  brought  75  cts.  per  100  lbs.  more  than  those  that  had  no  grain 
before  winter  feeding. 

"  (6)  The  grain  feeding  had  a  marked  influence  on  the  earliness  of  the  maturity  of 
the  lambs.  In  the  first  two  trials  the  grain-fed  lambs  reached  an  average  of  125 
lbs.  per  head  in  weight  7  and  4  weeks,  respectively ,  before  the  others.  In  these 
trials  the  average  cost  of  this  weight  in  the  instance  of  the  grain-fed  lambs  was 
$2.68  per  head,  exclusive  of  pasture,  while  in  the  instance  of  the  other  lambs  it  was 
$1.96  per  head.  This  difference  in  cost  was  largely  dne  to  the  heavy  feeding  of 
grain  after  weaning,  and  when  this  was  guarded  against  in  the  third  trial  it  was 
found  that  the  average  of  113.9  lbs.  per  head,  which  the  lambs  that  had  no  grain 
reached  on  the  conclusion  of  the  experiment,  was  made  7  weeks  sooner  by^  the  lambs 
fed  grftin  continuously,  and  it  was  made  at  a  slightly  less  cost. 

"  (7)  There  was  no  difference  in  the  character  of  the  meat  in  the  carcasses  of  the 
lambs  that  had  grain  continuously  and  those  that  had  not. 

'•'  (8)  The  per  cent  that  the  lambs  dressed  was  about  the  same  in  all  lots,  and  no 
marked  difference  was  found  in  the  weight  of  the  difterent  organs  of  the  body. 

"  (9)  The  feeding  of  grain  made  all  the  fleeces  of  the  lambs  receiving  it  more  com- 
pact and  smoother  than  the  others. 

"(10)  The  grain-fed  lambs  sheared  in  the  3  trials  an  average  of  2.2  lbs.  more 
wool  than  the  others. 

"  (11)  The  greater  amount  of  wool  shorn  by  the  grain-fed  lambs  was  to  an  extent 
due  to  the  greater  amount  of  yolk  or  oil  it  contained.  The  shrinkage  in  the  first 
two  trials  was  5  per  cent  greater  in  the  instance  of  the  grain-fed  lambs  than  with 
the  others,  and  in  the  last  trial  it  was  2  per  cent  greater. 

"(12)  The  wool  on  the  lambs  that  were  fed  grain  continuously  grew  to  a  slightly 
greater  length  than  it  did  iu  the  fleeces  of  the  others.     In  the  first  trial  the  average 
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lenjrth  of  the  shoulder  liber  in  the  grain-fed  lot  was  5  in.  as  against  3.76  in  the  other; 
in  the  second  trial,  4  in.  as  against  4,2  in.;  and  in  the  third  it  was  3.3  in.  against 
2.9  in.     The  second  trial  showed  no  appreciable  difference  in  this  particnlar." 

Preliminary  report  of  a  feeding  test  -with  s-wine,  E.  E.  Lake 
( Washington  Sta.  Bui.  11,  pp.  31-36). — A  brief  account  of  feeding'  3  pigs 
for  55  clays  on  wlieat  and  barley  chop  alone  or  combined.  The  infer- 
ence is  drawn  that  barley  chop  alone  is  a  more  profitable  feed  tlian 
Avlieat  alone  at  approximately  the  same  price,  and  that  barley  and 
wheat  mixed  in  the  proportion  of  1  to  2  is  better  than  either  alone. 

Comparative  investigations  of  rye  spoiled  by  storing  in  elevators,  and  the 
bread  baked  from  the  same,  Thal  (Pharm.  Ztscliv.  EKSsIand,  33,  pp.  041-646;  abs. 
in  Chem.  CenthJ.,  1S94,  II,  Xo.  35,  p.  1003). 

The  use  of  salt  as  a  cattle  food,  B.  Kost  (Molk.  Ztg.,  S  {1S04),  No.  53,  p.  803). 

Food  stnfFs  for  domestic  animals  in  times  of  drovight,  N.  BociiiccHio  (Slaz. 
Sper.  Agr.  Hal.,  37  {1S04),  Xo.  30,  pp.  386-399). 

Analyses  of  fodder  articles,  C.  A.  GoiiSSMAXN  {MassachuseUs  State  Sta.  Bui.  56, 
pp.  4-7). — This  includes  tabulated  analyses  (food  and  in  most  cases  fertilizing  con- 
stituents) of  23  samples  of  leeding  stuffs,  including  cotton-seed  meal  (decorticated 
and  undecorticated),  cotton-seed  bran,  gluten  meals,  and  feeds  of  different  kinds, 
oil  cake,  peanut  cake,  peanut  husks,  peanut  feed,  and  meat  meal. 

Stock  feeding  in  Illinois,  G.  E.  Morrow  {Illinois  Sta.  Bui.  36,  pp.  421-431). — 
Replies  to  a  circular  letter  were  received  from  108  feeders  in  different  parts  of  the 
State  in  regard  to  feeding  cattle,  pigs,  and  sheep.  These  embody  much  practical 
information  of  interest  and  value,  and  are  summarized  in  the  bulletin.  In  addition 
the  practical  deductions  from  experiments  on  various  phases  of  stock  feeding,  cover- 
ing a  numl)er  of  years,  are  summarized. 

Stock  feeding,  G.  L.  Tellf.i:  {Arkansas  Sta.  Bui.  30,  pp.  137-170). — This  is  a  popu- 
lar bulletin  on  the  subject  of  feeding,  including  information  on  the  composition  of 
feeding  stuff's,  the  principles  of  feeding,  feeding  standards,  calculation  of  rations, 
and  tables  showing  tlie  digestible  nutrients  in  a  number  of  feeding  stuffs. 

Tests  of  dairy  covst-s  at  experiment  stations,  E.  Hitchcock  {Cult,  and  Country 
Gent.,  1894,  Jan.  31,  p.  92). — A  criticism  of  methods. 

Cost  of  milk  production,  H.  H.Wing  {Xew  York  Cornell  Sta.  Rpt.  1893,  pp.  69-95, 
pis.  3,  figs.  4). — A  reprint  from  Bulletin  52  of  the  station  (p].  S.  R.,  4,  p.  936). 

Peanut  oil  as  a  food  supplementary  to  skim  milk  in  calf  feeding,  M.  Petersen 
{FiiliUng'a  landw.  Ztg.,  44  {1895),  No.  1,  pp.  13-17). 
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Bovine  tuberculosis,  J.  L.  Hills  and  F.  A.  Rich  ( Vermont  Sta.  Bui. 
42,  pp.  70). 

Synopsis. — The  subjects  treated  are  the  following :  A  detailed  account  of  a  tuberculin 
test  of  the  station  herd;  the  prevalence  of  tuberculosis  in  the  State;  a  gcn^ 
eral  discussion  of  the  tubercle  bacillus,  of  sources  of  infection,  and  of  conditions 
favoring  the  development  of  tuberculosis;  a  brief  description  of  the  symptoms 
and  lesions  of  the  diseise;  a  general  discussion  of  the  tuberculin  test  and  of 
the  objections  sometimes  urged  against  it;  the  interrelation  of  human  and 
bovine  tuberculosis;  methods  of  sterilizing  or  pasteurizing  milk;  means  of  pre- 
venting the  spread  of  tuberculosis,  and  the  relation  of  the  State  toward  this 
disease. 

Thirty  three  animals  in  the  station  herd,  most  of  them  milch  cows, 
were  tested  with  tnbercnlin  one  or  more  times.  In  24  instances  tliere 
were  reactions.    Post-mortem  examinations  confirmed  the  test  through- 
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out.  The  distribution  of  the  disease  was  as  follows:  Lungs,  broucliial 
and  postpbaryn.Qeal  glands,  90  per  cent;  udder  and  supermammary 
glands,  73  per  cent;  and  intestinal  and  mesenteric  glands,  50  per  cent. 

Of  786  Vermont  cattle  tested  witb  tuberculin  by  tbe  station  veteri- 
narian, 138  were  tuberculous.  Omitting  tbe  station  herd  and  one  other 
large  herd  in  which  live  sixths  of  the  animals  were  diseased,  there 
were  39  tuberculous  animals  out  of  a  total  of  662.  The  proportion  of 
tuberculous  cattle  in  the  State,  however,  is  regarded  as  less  than  these 
figures  would  seem  to  indicate,  for  the  herds  in  which  the  tests  were 
made  were  those  in  which  the  presence  of  the  disease  was  suspected. 

In  ascertaining  the  normal  temperature  of  the  animals  tested,  it  was 
found  convenient  in  some  cases  to  determine  this  several  days  after  the 
injection  of  the  tuberculin  was  made. 

The  authors  advise  caution  in  the  interpretation  of  tuberculin  tests 
made  on  a  2  year-old  with  her  first  calf,  as  the  first  gestation  renders 
the  system  highly  susceptible  to  any  excitement. 

"It  has  been  claimed  tliat  animals  suffering  from  actinomycosis  may  react  to 
tuberculin.  From  a  practical  standpoint,  since  lumpy  jaw  is  coutagions  and  com- 
municated to  man,  this  makes  little  difference,  yet  it  is  not  impossible  that  there 
may  have  been  tubercular  lesions  overlooked  in  these  cases.  One  of  us  had  2  cases 
of  this  kind.  One  cow  with  lumpy  jaw  gave  no  reaction  whatever  to  tuberculin; 
another,  with  both  tuberculosis  and  lumpy  jaw,  gave  the  highest  reaction  (108. 6~^) 
yet  obtained." 

In  over  1,000  cases  injected  there  were  found  only  2  cases  of  non- 
reacting  tuberculous  cattle.  Old  cows  responded  less  readily  than 
other  animals  to  the  usual  dose  of  tuberculin.  In  the  author's  experi- 
ence no  injurious  effect  has  followed  the  use  of  tuberculin  on  healthy 
animals. 

"It  is  already  claimed  that  other  materials  will  cause  the  same  febrile  reaction. 
Taurin  and  kreatin  (Merck's)  have  given  good  results  iu  the  hands  of  Dr.  W.  L.  Zuill, 
of  Philadoliihia,  and  E.  Centauui  claims  that  'it  has  been  proved  that  identically 
the  same  action  as  that  of  tuberculin  can  be  produced  by  the  injection  of  the  extracts 
or  other  products  of  various  bacteria,  even  such  as  are  known  to  have  no  pathogenic 
(disease-producing)  properties.'  .   .  . 

"  The  aggravation  of  the  disease  in  tiiberculous  animals  is  not  a  valid  argument  in 
cases  where  such  as  react  are  promptly  killed.  No  one  who  expects  to  keep  his  mild 
cases  should  permit  its  use,  for.it  only  makes  a  bad  matter  worse." 

The  bulletin  contains  data  relative  to  the  attitude  toward  tuberculo- 
sis of  the  boards  having  control  of  the  live  stock  interests  of  Ontario, 
Maine,  i^ew  Hampshire,  Vermont,  jMassachusetts,  Rhode  Island,  Con- 
necticut, New  York,  New  Jersey,  Pennsylvania,  Maryland,  Ohio,  Indi- 
ana, Illinois,  Tennessee,  Michigan,  Minnesota,  Kansas,  Colorado, 
Oregon,  and  Missouri. 

Hog  cholera  and  swine  plague,  B.  E.  Salmon  ( TJ.  8.  Dept,  Agr. 
Farmers'  Bui.  x^4,  pp.  15). — This  bulletin,  i»repared  in  the  Bureau  of 
Animal  Industry,  treats  of  the  symptoms,  post-mortem  api^earance, 
causes,  treatment,  and  sanitary  measures  for  the  prevention  of  hog 
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cholera  and  swine  plague.     Experiments  made  during  the  past  year 
indicate  that  the  treatment  of  these  diseases  may  be  successfal. 

"Tlie  most  efficacious  foriimla  wliicli  has  beeu  tried  is  the  tbllowino-: 

Pouiuls. 

Wood  charcoal 1 

Snlpiiur 1 

Sodium  clihnid 2 

Sodium  bicarbonate 2 

Sodium  hyposulphite 2 

Sodium  sulpliato 1 

Autimouy  sulphid 1 

"These  iuorediciits  should  be  completely  pulverized  aud  thoroughly  mixed. 

"The  dose  of  lliis  mixture  is  a  large  lablespoouful  for  each  200  lbs.  weight  of  bogs 
to  be  treated,  aud  it  should  be  given  only  once  a  day.  When  hogs  are  attected  with 
these  diseases  they  should  not  be  fed  on  corn  alone,  but  they  should  have  at  least 
once  a  day  soft  feed,  made  by  mixing  bran  and  middlings,  or  middlings  and  corn 
meal,  or  ground  oats  and  corn,  or  crushed  wheat  with  hot  water,  and  then  stirring 
into  this  the  proper  quantity  of  the  medicine.  Hogs  are  fond  of  this  mixture;  it 
increases  their  ap]ietite,  and  when  they  once  taste  of  food  with  which  it  has  been 
mixed  they  will  eat  it,  though  nothing  else  would  tempt  tiieui. 

"Animals  that  are  very  sick  and  that  will  not  com«  to  the  feed  should  be  drenched 
with  tlic  medicine  shaken  up  witli  water,  (jreat  care  should  be  exercised  in  drench- 
ing hogs  or  they  will  be  snIVocatcd.  Do  not  turn  the  hog  on  its  back  to  drench  it, 
but  pull  the  cheek  awaj^  from  the  teeth  so  as  to  form  a  pouch,  into  which  the  medi- 
cine may  bo  slowly  poured.  It  will  How  from  the  cheek  into  the  mouth,  and  when 
the  hog  tinds  out  what  it  is  it  will  stop  squealing  and  swallow." 

An  inquiry  into  the  alleged  relation  existing  bet^veen  the  Bur- 
rill  disease  of  corn  and  the  so-called  cornstalk  disease  of  cattle, 

V.  A.  iMouRE  {A</l.  ScL,  8  {1894),  Xo.  U-'J,p2).  368-385). — The  author's 
conclusions  are  as  follows: 

"(1)  Tiiere  is  no  species  of  bacteria  or  other  microorganism  which  can  be  demon- 
strated by  microscopic  examination,  or  by  ordinary  bacteriological  methods,  con- 
stantly present  in  the  organs  or  blood  of  cattle  dying  late  in  the  fall  or  early  winter 
of  the  so-called  cornstalk  dise:isc. 

"(2)  The  disease  of  corn  described  by  Professor  Burrill  in  the  mature  plant  is 
widely  distributed.  Its  lesions  are  usually  associated  with  a  single  species  of  bac- 
teria (Bad lilts  cloaca) . 

"(3)  Full-grown  cornstalks  affected  with  the  corn  blight  have  no  ill  effect  upon 
cattle  feeding  exclusively  upon  them,  neither  do  they  produce  a  bacterial  disease  in 
rabbits. 

"(4)  The  dwarfed  cornstalks  are  harmless  to  rabbits.  This  form  of  the  Burrill  dis- 
ease is  presumably  due  to  causes  other  than  bacteria. 

"(5)  Pure  cultnn  s  of  the  bacillus  found  in  tiie  les'ons  of  the  diseased  corn,  aud 
supposed  to  be  their  cause,  have  no  pathogenic  etfect  ou  exjierimeutal  animals, 
excepting  when  excessively  large  quantities  are  injected  into  the  circulation. 

"(6)  The  bacillus  first  described  by  Professor  P.urrill,  aud  isolated  by  him  from  the 
lesions  in  the  diseased  corn,  belongs  to  the  Bacillus  cloacw  group  of  bacteria,  which 
is  widely  distributed  in  nature.  This  group  of  organisms  is  not  known  to  be  pos- 
sessed of  any  marked  economic  importance. 

"(7)  There  is  no  clinical  or  experimental  evidence  sufficient  to  show  that  the  Bur- 
rill disease  of  corn  is  responsible  for  auy  disease  in  animals.     There  are,  ou  the  con- 
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trary,  many  facts  to  support  the  assumption  that  there  is  no  causal  relation  whatever 
existing  between  this  malady  and  the  so-called  cornstalk  disease  of  cattle." 

The  horse's  teeth,  E.  P.  Nilks  (Firghna  Sta.  Bui.  36,  pp.  7). — This  consists  of  a 
statement  concerning  the  age  at  "which  the  difterent  temporary  teeth  are  replaced 
and  a  general  discussion  of  the  symptoms  attributable  to  defects  of  the  teeth  in  colts 
and  mature  horses.  None  of  the  operations  intended  to  remedy  defects  of  the  teeth 
are  described. 

Dehorning,  I.  P.  Roukuts  {New  York  Cornell  Sta.  Rpt.  1S93,  pp.  129-143,  ftgs.  3).— 
A  reprint  of  liulletin  54  of  the  station  (E.  S.  R,  .5,  p.  204). 

Losses  following  vaccination  against  anthrax,  .J.  McFadykan  {Jour.  Ilou.  Af/r. 
Sac.  Eiii/htnd,  3d  .sn-.,  5  {ISOi),  Xo.  20,  pp.  800-S07). 

Researches  on  the  production  of  the  charbon  bacillus  w^ithout  spores,  H.  Suu- 
MONT  and  E.  AiiXOin.D  {Ann.  hifit.  lUcitcnr,  S  {ISOi),  Xo.  12,  pp.  S17-S32). 

Investigations  of  bovine  tuberculosis  in  Ne^v  York  State  {Xcw  York  State 
Bd.  HcuUIi,  Fourteenth  An.  Bpl.,  rol.  2,  p.  510). — Tliis  consists  of  tabulated  data 
giving  in  detail  the  statistics  of  herds  examined  and  notes  on  post-mortem  examina- 
tious  of  animals  slaughtered. 

The  suppression  of  bovine  tuberculosis  and  glanders,  F.  L.  Russell  {Maine 
Sta.  Bui.  13,  2d  ser.,  pp.  7). — This  bulletin  consists  of  a  general  discussion  of  tuber- 
culosis and  glanders,  and  a  statement  of  the  diagi  ostic  value  of  turberculin  and 
niallein. 

Contribution  to  the  knowledge  of  the  streptococci  of  yellow^  "gait,"  L. 
Adametz  {Jour.  Landw.,  43,  Xo.  3,  pp.  231-241). — A  study  of  tlie  microorganisms 
occuring  iu  the  milk  of  cows  affected  with  a  form  of  udder  inllammatiou  common 
in  Switzerland  under  the  name  of  gelbe  gait. 


DAIRYING. 

Contribution  to  tliG  study  of  the  colostrum  of  the  cow,  V. 

HouDET  {Ann.  Inst.  Fasteur,  6'  {H^'Ji),  Xo.  7,  pp.  oOiJ-'jlS). — As  iir.st 
])ointed  out  by  Lassaigne^  the  formation  of  colostrum  proper  is  pre- 
ceded by  the  secretion  of  an  albmiiinous  litjuid  whicli  sometimes  begins 
to  form  2  montlis  before  parturition.  Tliis  secretion  often  appears 
under  2  forms — a  brownisli,  viscous,  honey-lilie  product,  and  a  lemon- 
yellow,  non- viscous  ]i{|uid,  although  the  two  are  not  always  distinct  and 
often  coexist  in  the  same  animal,  the  earlier  milkings  furnisLing-  the 
first,  the  later  milkiiig's  the  second.  Examinations  of  samples  of  the 
viscous  secretion  showed  it  to  be  curdled  by  heating  and  precipitated 
by  acetic  acid,  biclilorid  of  mercury,  and  alcohol,  but  not  curdled  by 
rennet.  It  was  absolutely  free  from  fat,  and  it  contained  traces  of 
mineral  matter,  G.'llJ:  per  cent  of  water,  22.74  per  cent  of  albuminoids 
soluble  in  water  (to  the  extent  of  passing  a  Chamberland  filter),  and 
14.12  iier  cent  of  albuminoids  insoluble  in  water.  The  fluid  secretion 
contained  less  water  and  less  soluble  albuminoids  than  the  viscous 
secretion,  and  gave  a  barely  appreciable  precipitate  with  biclilorid  of 
mercury  and  alcohol,  but  behaved  in  the  same  manner  as  the  latter 
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toward  heat,  acetic  acid,  and  rennet.     One  hundred  cubic  centimeters 
of  it  contained  the  following  amounts  of  dry  matter: 

Composition  of  Jluid  .srcreiioii  prrccditifi  colostrum. 


In  .sns- 
pen.sion. 

In  solu- 
tion. 

Fat 

Grams. 
0.15 

Grams. 

0  80 

Albuminoid  matter 

4.  3'J 
0.03 
0.14 

1  38 

Phosphate  of  lime 

0  08 

0  24 

Solids 

7. 

21 

The  composition  of  the  fluid  colostrum  is  thus  seen  to  more  nearly 
approach  that  of  milk.  Four  or  five  days  before  parturition  this 
secretion  disappears  entirely  and  is  replaced  by  colostrum  proi)er. 

True  colostrum  is  described  as  an  opaque,  yellow  liquid  of  i)ungent 
taste.  Sometimes  it'is  of  brick-dust  or  reddish  color,  due  to  the  pres- 
ence of  blood.  Its  reaction  is  not  well  defined,  being  sometimes  acid, 
sometimes  alkaline,  and  sometimes  amphotere.  Churning  colostrum 
for  1^  hours  gave  no  butter,  but  in  a  centrifugal  separator  a  yellow 
butter-like  product  was  obtained.  It  is  curdled  by  heat,  acetic  acid, 
bichlorid  of  mercury,  and  rennet.  The  more  nearly  its  com})osition 
ai^proached  tliat  of  normal  milk  the  less  easily  it  curdled  on  heating  and 
the  less  marked  its  color  became.  The  following  table  shows  tlie  com- 
position (100  cc.)  of  the  colostrum  of  a  Norman  cow  6  days  before 
calving  (true  colostrum  just  beginning  to  form),  4  days  before  calving, 
and  immediately  after  calving: 

Composition  of  colostrum  at  different  stages. 


Six  days  before 
calving. 

Four  days  before 
calving. 

Just  after  cahdng. 

In  sus- 
pension. 

Soluble. 

In  sus- 
pension. 

Soluble. 

In  sus- 
pension. 

Soluble. 

Fat 

Grams. 

0.50 

Grams. 

Grams. 
3.01 

Grams. 

Grams. 
3.14 

Grams. 

2.35 
0.47 
O.U 
0.08 

3.17 
0.45 
0.10 
0.15 

2  70 

17.43 
0.33 
0.28 

12.08 
0.37 
0.25 

14.53 
0.35 
0.28 

0  25 

Phosphate  of  lime 

Mineral  salts 

0.11 
0.14 

Solids 

21.45 

19.58 

21.50 

These  figures  .show  a  sudden  increase  in  the  amount  of  albuminoids 
over  that  contained  in  the  fluid  colostrum  already  reported  (6.77  gra.). 
This  may  be  due  to  a  diversion  to  the  udder  of  the  nutritive  material 
which  up  to  this  time  had  been  sup[)lied  to  the  fetus  and  its  connec- 
tions. An  increase  in  fat  and  phosphates  and  a  decrease  of  soluble 
albuminoids  will  also  be  observed. 
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The  following  aiialy.ses  of  colostrum  from  a  Norman  cow  which  calved 
November  12  illustrate  difterent  stages  of  the  transition  of  colostrum 
into  normal  milk: 

Composition  of  colostrum  at  different  dates. 


Novenibcr  ^2: 

Snspcmled. 

Soluble 

November  13: 

Siispeiided. 

Soluble 

November  1 4 : 

Sns])en(led. 

Soluble.... 
November  !'>: 

Susjieiided. 

Soluble.... 
November  10: 

Suspended. 

Soluble.--. 
November  18: 

Suspended. 

Sol-uble 

November  20 : 

Suspeudeil- 

Soluble  . . . . 
November  28: 

Suspeiuled. 

Soluble  . . . . 


Grams. 
5.69 


5.70 


3.85 


Lactose. 


Orams. 


3.30 


4.05 
'4.32 


4.20 


4.44 
4.  G4 
'4.9c 
5.0.3 


Albumi- 
noids. 


Gr 


ams. 
14.05 
0.51 

5.21 
0.03 

3.  .52 
1.98 

3.45 
2.41 

5.20 
0.56 

4.02 
1.19 

3.56 
0.48 

3.74 
0.58 


Phos- 

pliate  of 

lime. 


Graini. 
0.39 
0.12 

0.33 
0.  10 

0.23 
0.20 

0.22 
0.21 

0.26 
0.14 

0.18 
0.20 

0.27 
0.13 

0.20 
0.15 


Mineral 

salt.s. 


Total 
solids. 


Grams. 
0.44 
0.10 

0.31 
0. 12 


0.45 


0.40 
6.30 


0.29 
0.30 
'6.'36 


Grams. 

I  24.03 

I  15. 53 

I  10. 40 

I  18.35 

I  14. 10 

^  14. 72 

I  13. 80 

I  13. 91 


Analyses  of  colostrum  from  cows  of  other  breeds  are  reported,  con- 
firming in  general  the  above  results. 

The  author  concludes  that  after  parturition  the  dry  matter  of  colos- 
trum decreases,  then  about  the  third  day  increases,  and  afterwards 
drops  to  the  normal  figure  for  milk.  The  quantity  of  fat  is  subject  to 
great  oscillations.  The  increase  in  milk  sugar  is  gradual.  The  albumi- 
noid matter  exists  both  in  suspension  and  in  solution ;  both  forms 
decrease  after  birth,  the  suspended  albuminoids  much  more  than  the 
dissolved  albuminoids.  The  phospliate  of  lime  and  other  salts  are 
abundant  at  first;  5  days  after  parturition  their  quantity  is  normal. 
By  this  time,  in  fact,  the  colostrum  has  gradually  become  nornml  in 
color  and  in  its  chemical  composition  and  behavior  toward  rennet  very 
similar  to  normal  milk. 

In  conclusion,  it  is  suggested  that  the  changes  in  colostrum  are  the 
result  of  efforts  of  nature  to  adapt  the  food  supply  to  the  varying  reipiire- 
ments  of  the  young  in  the  early  stages  of  its  life,  the  colostrum  acting- 
first  probably  as  a  purgative  to  remove  from  the  intestines  of  the  young 
animal  the  meconium  which  has  accumulated  during  gestation. 

On  the  composition  of  the  milk  of  various  animals,  A.  Pizzi 
{Staz.  Sper.  Agr,  Ital.^  :^6  (i6'.Vi),  Xo.  6',  j^P-  Olo-Oo'J). — Studies  are 
reported  on  hnman  milk  and  the  milk  of  the  goat,  sheep,  buffalo,  mare, 
ass,  rabbit,  sow,  dog,  cat,  and  rat.  All  of  the  animals  nsed  had  given 
birth  to  their  young  12  to  40  days  before  the  sami)le  of  milk  was  drawn. 
Butter  was  made  from  human  milk  and  from  the  milk  of  the  goat, 
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slieep,  buffalo,  and  sow.     The  meltiiiii'  point,  p Dint  of  solidification,  and 
volatile  fatty  acids  (Wollny's  numbers)  of  the  butters  were  as  lollows: 

£xa))ii)i(itioii  of  butter  from  diflvreut  kiiuh  of  milk. 


Butter  made  from- 


Hiinmn  milk.. 
Goat's  milk... 
Slieep'.s  milk. . 
BuHalo's  milk 
Sow's  milk 


Melting 
point. 


Beg.  C. 
32.0 
3(i.5 

29-:i0.  0 
38.0 
28.0 


Point  of 

soliditica 

tion. 


Bfg.  C. 

22 
31 
12 
21) 
12 


Volatile 
fatty  acid.s 
(Wbllny). 


1.42 
2.S.  Gl) 
32.  S!) 
20.18 

1.65 


Owing  to  insufficient  supi)ly  of  milk,  butter  was  not  made  from  tlie 
milk  of  the  other  animals,  but  the  fat  was  extracted  from  the  milk  by 
ether  and  tlie  volatile  acids  determined  in  this.  Mare's  milk  was  dis- 
tinctly alkaline,  and  Wollny's  number  for  the  fat  was  11.22.  Ass's 
milk  gave  a  distinct  reaction  with  red  litmus  paper,  and  AVollny's 
number  was  13.09.  Wollny's  number  for  the  fat  of  the  milk  of  the 
rabbit  was  1G.0I3,  the  dog  1.21,  the  cat  4.40,  and  the  rat  2.97.  Sow's 
milk  was  quite  alkaline,  as  was  also  that  of  the  cat.  The  following 
table  gives  the  composition  of  the  milk  of  the  buffalo  and  the  rabbit: 

Composition  of  buffalo's  and  rabbit's  milk. 


AVater 

Fat 

Albuminoids 

Sugar  

A8li 

Specific  gravity  at  15°  C 


Milk  of 
bulialo. 


"Per  cent. 
82. 2000 
7. 9500 
4.  1300 
4.  7500 
0.  9700 
1. 0332 


Milk  of 
rabbit. 

Per  cent. 

69.  5U0O 

10.  451)0 

15. 540O 

1.9500 

2.  5600 

1. 0493 


A  microscopicnl  examination  was  made  of  the  milk  of  the  12  kinds 
of  animals  named  above,  and  it  was  found  that  the  fat  globules  were 
largest  in  the  milk  of  the  rabbit  and  the  mouse.  The  globules  were 
smallest  in  the  milk  of  the  sow,  ass,  and  mare.  The  milk  of  4  cows 
was  examined  just  before  parturition  and  at  different  stages  after 
calving.  Three  to  6  hours  before  parturition  Wollny's  numbers  for  the 
colostrum  fat  were  4.40  to  4.73,  6  hours  after  calving  O.IG  to  0.27. 
After  this  time  the  volatile  fatty  acids  rapidly  increased,  reaching  in 
one  instance  28.16  at  114  hours  aficr  calving,  in  another  case  28.93  in 
108  hours,  in  another  reaching  29.81  at  00  hours,  and  in  another  being 
only  24.75  after  189  hours. 

On  tubercle  bacilli  in  milk,  K.  Aenell  {Kgh  Landt.  Alad. 
Handl.  Tid.skr.,  33  (i6'.9i),  pp.  23!J-3d3).— The  antlior  gives  an  account 
of  the  methods  proposed  by  Ilkewitsch,  Thorner,  and  Asessi,  for  the 
examination  of  milk  for  tubercle  bacilli,  and  recommends  the  following 
method  as  reliable:  The  milk  is  treated  according  to  the  Gottlieb-Eose 
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method,'  aninioiiiji  is  added,  and  tlien  alcohol,  etber,  and  benzin;  the 
lower  layei'  forming  under  the  clear  ethereal  solution  contains  all  bac- 
teria found  in  the  milk.  The  layer  is  transferred  to  a  conical,  heavy 
glass  tube,  10  cm.  long,  holding  about  10  cc^  and  is  placed  in  a  metal 
cover  fitting  into  the  holes  of  the  lactocrite  disks  and  whirled.  The 
residue  forming  at  the  sharp  point  of  the  tube  is  examined  under  the 
microscope  for  tubercle  bacilli. — F.  M'.  woll. 

Water  content  of  Schleswig-Holstein  butter,  O.  Henziiold 
(Milch  Ztg.,  23  (1894),  No.  43,  2)p.  081,  6.s'.J).— The  study  of  the  water 
content  of  butter  in  Schleswig-Holstein,  which  was  made  by  the  experi- 
ment station  at  Kiel  at  the  request  of  the  Prussian  Minister  of  Agricul- 
ture (E.  S.  11.,  5,  J).  052),  included  samples  from  private  dairies  and 
cooperative  creameries  in  different  parts  of  the  province  and  from  the 
station  creamery,  made  in  nearly  every  month  of  the  year.  In  all,  101 
samples  were  examined.'-*  The  23  samples  of  dairy  butter  contained 
from  7.82  to  19.26  per  cent  of  water,  and  averaged  12,77;  and  the  26 
samples  of  creamery  butter  contained  from  11.07  to  17.57,  and  averaged 
13.00  per  cent. 

In  order  to  observe  the  variations  under  normal  conditions,  37  samplewS 
of  butter  were  made  by  students  in  the  Kiel  dairy  school,  the  water 
content  being  noted  of  the  butter  as  taken  from  the  churn,  when  worked 
once,  and  when  salted  and  worked  twice.  This  ranged  for  the  finished 
butter  from  5.00  to  10.81,  and  averaged  11.70  per  cent.  The  butter 
was  all  made  by  approved  methods,  so  that  the  difference  in  water 
content  is  believed  to  be  due  to  the  difference  in  makers,  especially  in 
working.  In  spring  and  summer  the  cream  was  churned  at  10  to  12° 
C.  (50  to  53.00  F.)^  and  in  fall  and  winter  at  13  to  10°  C.  (55.4  to 
G0.8O  ¥.). 

In  15  other  trials  the  effect  on  the  water  content  of  churning  at  too 
high  a  temperature  or  of  overehurning  was  studied.    The  results  follow : 

Water  content  of  huttcr  churned  and  treated  differentli/. 


Churning. 

Water  content  of  butter. 

No.  of 
sample. 

Tem- 

End  tem- 

Time. 

As  taken 
from 

Worked 
once  (nn- 

Wr)rkc(l 
twice  and 

Remarks. 

per.iture. 

perature. 

churn. 

saltcd). 

salted. 

I)cg.  C. 

Deg.  C. 

Min. 

Per  cent. 

Per  cent. 

Per  cent. 

1 

12.0 

13.5 

29 

21.48 

18.93 

15.08 

Gathered  for  3  minutes. 

2 

12.0 

14.0 

25 

24.07 

19.  26 

15.8:i 

Gathered  for  5  miimte.s. 

3 

12.0 

13.5 

30 

21.77 

20.45 

15.39 

Gathered  for  3  minutes. 

4 

14.5 

15.0 

26 

17.48 

13.01 

11.41 

Do 

5 

15.0 

17.0 

22 

17.77 

14.  98 

13.41 

6 

17.0 

IS.  5 

17 

19.91 

1.5.  0(1 

11.79 

17.0 

18.5 

22 

29.  50 

29.18 

18.  32 

8 

17.0 

19.0 

20 

19.05 

17.54 

13.29 

9 

17.0 

18.0 

30 

18.  B6 

15.93 

12.  25 

10 

12.0 

14.0 

25 

17.68 

15.70 

13.  22 

Butter  left  2  days  on  ice. 

11 

14.0 

15.0 

25 

10.88 

15. 05 

13.31 

Do 

iLaudw.  Vers.  Stat.,  40,  pp.  1-27. 

^Tlie  water  was  determined  l)y  heatiut!,-  10  to  12  ((in.  of  butter  in  a  porcelain  dish 
with  20  gin.  of  broken  pumice  stone,  aa  described  by  the  author  in  Milch  Ztg.,  20 
(1891),  p.  71. 
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Churning. 

Water  content  of  butter. 

X 0.  of 
sample. 

Tem- 
perature. 

End  tem- 
perature. 

Time. 

As  taken 

from 

churn. 

Worked 
once(un- 
salted). 

Worked 

twice  and 

salted. 

Kemarks. 

12 

Deg.  G. 

Beg.  0. 

Mill. 

Per  cent. 
19.47 

27.67 
17.64 

22.63 

Per  cent. 
13.50 

24.38 
14.09 

16.00 

Per  cent. 
11.07 

18.08 
11.43 

12.08 

Churned  at  ordinary  tempera- 
ture. 

13 

20.0 

14 

Milk  separated  at  35°  C ;  churn- 
ing normal. 

15 

1 

kept  in  water  at  25°  C.  for  18 
hours. 

The  average  water  content,  13.73  per  cent,  wa.sonly2  per  cent  higher 
thau  the  average  where  the  couclitions  were  normal. 

In  the  101  samples  the  range  was  5.90  to  19.20  and  the  average  12.96 
per  cenr.  Of  the  whole  number,  13  per  cent  had  over  15  per  cent  of 
water  and  5  per  cent  had  over  16  per  cent. 

The  water  content  of  East  Prussian  butter,  R.  Eichloff  (Milch 
Zt(j.,  23  (ISOA),  yo.  I'J,  pp.  7d''j,  734). — From  February,  1803,  to  October, 
1891,  an  investigation  was  made  of  this  subject  by  the  dairy  experi- 
ment station  at  Klcinhof-Tapiau,  with  the  following  results: 

Water  content  of  butter  from  different  sources. 


Butter. 


Kleinhof  Taplau  creamery 

Ot  lur  ci-ianicries 

Peasant  butter 


Ifumber 

of 
sajnples. 


Mini- 
mum. 


S:     A--ge. 


Per  cent. 


10.06 
10.  95 


Per  cent.    Per  cent. 
15.34  13.29 

13.37  i  11.95 

26.19  '14.49 


1  In  striking  the  averages  all  samples  with  over  20  per  cent  of  water  were  excluded,  "as  it  was 
assumed  that  either  the  churning  took  place  under  abnormal  conditions  or  water  had  been  purpo.sely 
worked  iuto  the  butter."  As  one  fourth  of  the  peasant  butter  had  20  per  cent  or  over,  the  above  aver- 
age is  not  correct. 

In  addition  to  the  above,  the  water  was  determined  in  un worked  but- 
ter and  in  salted  and  unsalted  butter  worked  once,  Avitli  the  following 
average  results : 

Per  ct.  water. 

Uuworked  butter 19. 41 

Worked  once,  unsalted 14.  65 

Worke  I  once,  salted 13.  96 

Eeady  for  market 13. 15 

The  loss  of  water  in  keeping  butter  packed  in  closed  tubs  in  a  cellar 
is  shown  as  follows : 

Per  cent. 

Water  in  fresli  butter 13. 15 

Watur  in  bvttter  1  month  old 12.  08 

Water  in  butter  4  mouths  old 6. 69 
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A  sample  of  whey  Liittci  liiul  14.05  i)er  cent  of  water. 
Experiments  in  churning  cream  soured  with  hydrochloric  acid, 

H.  TiEMANN  [Milch  Ztg.,  28  {1S94),  Xo.  J  I,  pp.  701,  7(^^>).— Experinients 
with  this  method  have  been  reported  (^.  S.  E.,  6,  pp.  248,  249). 
Twenty  one  trials  were  made  by  the  author  at  the  request  of  Dr.  Weig- 
mann.  The  cooled  separator  cream  was  run  into  the  ehuru  and  mixed 
with  hydrochloric  acid  until  the  desired  acidity  for  churning  was 
obtained.  The  acid  was  made  by  diluting  1  part  of  pure  acid  of  1.124 
sp.  gr.  with  2  parts  of  water.  The  water  content  of  the  butter  w'orked 
once  ranged  from  13.31  to  17.42  per  cent,  and  of  the  butter  ready  for 
nuirket  from  12.18  to  13.70  and  averaged  12.05  per  cent.  The  fat  con- 
tent of  the  buttermilk  (undiluted)  ranged  from  0.45  to  1.02  per  cent 
and  averaged  0.76.  This  buttermilk  conld  not  be  sold,  so  the  acid  was 
neutralized  Avith  bicarbonate  of  soda,  (>  per  cent  of  "common  acid" 
(starterl)  added,  and  after  standing  24  hours  run  through  the  churn 
again.     This  buttermilk  sold  readily. 

The  butter  had  no  aroma.  The  taste  was  pronounced  "fair"  to 
"  good,"  but  there  was  usually  a  slight  aftertaste,  and  the  butter  was 
more  or  less  oily.  Some  of  the  samples  were  entered  at  the  butter 
exhibition  in  Hamburg  Avhen  from  3  to  9  days  old.  They  were  pro- 
nounced by  tlie  judges  from  "medium"  to  "fairly  good,"  although 
here  the  absence  of  aroma  and  the  oiliness  were  mentioned. 

Trials  in  which  a  strong  acid  was  used  were  not  satisfactory,  as  a 
disagreealde  odor  was  developed. 

Experiments  in  churning  cream  soured  with  hydrochloric  acid, 
Tamm  [Milch  Ztg.,  23  [1894),  Xo.  J7,  pp.  750,  751).— \  practical  trial 
lasting  2  weeks  was  made  of  this  method  at  a  creamery.  After  some 
ex]>crinicnls  an  acidity  of  12  to  13°  (Soxhlet's),  brought  about  by  add- 
ing 5.5  cc.  of  hydrochloric  acid  per  kilogram  of  cream,  Avas  adopted. 
The  fat  in  the  buttermilk  ranged  from  0.37  to  0.G5  per  cent.  In  all  but 
2  cases  the  butter  Avas  normal;  it  had  a  pure,  clean  taste,  and  had  not 
changed  in  14  days,  but  it  had  no  aronm.  It  contained  2  to  3  per  cent 
more  water  than  butter  made  as  ordinarily.  ]N"o  free  hydrochloric  acid 
was  found.  The  author  believes  the  method  has  advantages,  but  is  not 
ready  to  recommend  its  general  adoption  until  further  trials  have  been 
made,  which  Avill  follow  AAith  the  aid  of  a  pasteurizing  apparatus. 

On  the  vegetable  cheese,  "natto,"  K.  Yabe  {College  Agr.,  Tolcyo, 
Japan,  Bid.,  vol.  2,  Ao.  2, pp.  6S-72). — The  author  states  that  since  remote 
times  there  has  been  prepared  in  Japan  a  sort  of  vegetable  cheese  called 
"natto,"  from  the  seeds  of  the  soja  bean.  "The  beans  are  first  boiled 
in  water  for  5  hours  to  render  them  exceedingly  soft.  The  still  hot 
mass  is  in  small  portions  wrap])ed  in  straw  and  the  bundles  thus 
formed,  well  tied  at  both  ends,  are  then  placed  in  a  cellar,  in  the  middle 
of  which  a  fire  is  kindled,  whereupon  the  cellar  is  well  closed.  The 
heat  is  left  to  act  for  24  hours,  after  Avhich  the  product  is  ready  for 
consumption." 
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The  author  has  found  4  kinds  of  bacteria  in  this  cheese,  and  has 
studied  the  changes  whicli  they  induce  in  tlie  nitrogenous  compounds 
in  making  the  cheese.  Considerable  peptone,  and  also  leucin  and 
tyrosin  were  found,  which  are  believed  to  be  undoubtedly  the  result  of 
bacterial  action,  and  xanthiu  and  hypoxantliin,  which  "probably  were 
originally  present  in  the  soja  bean."  In  conclusion  the  percentage  of 
the  different  nitrogenous  compounds  in  the  beans  and  the  uatto  is 
given  as  follows: 

Nitrogoious  compounds  in  soja  bean  and  vegetable  cheese. 


bean.     !f™»'-ame 
soja  bean. 


Total  nitrogen ,  7.355 

Nitrogen  in  proteids  (excUuling  peptone) !  G.  809 

Js'itrogen  in  amids :  0. 128 

Nitrogen  in  peptone 0.328 


Per  cent. 
7.542 
4.  033 
1.  892 
1.C17 


Determination  of  the  degree  of  ripeness  and  the  fat  content  of 
cheese,  C.  von  Muzakozy  {ZUchr.  Nahr.  Untcr.such.  xitd  Hi]<j..,  ''^j  PP' 
2(i6-2<i8;  abs.  in  Ghem.  Centhl,  1894,  II,  I^o.  20,  p.  851).— The  ripening 
of  cheese,  according  to  the  author,  consists  principally  in  that  a  part 
of  the  casein  which  is  insoluble  in  dilute  acids  chauges  to  a  soluble 
form.  The  digestibility  of  cheese  has  a  direct  connection  with  this 
solubility  of  the  albuminoids.  The  disturl)ances  from  eating  overripe 
cheese  are  due,  he  states,  to  the  fat  of  the  digestive  fluids  becoming 
saturated  with  soluble  jirotein  compounds.  Hence  he  proposes  to  deter- 
mine the  ripeness  of  cheese  by  the  amount  of  soluble  albumijioids.  To 
this  end  the  broken  up  cheese,  extracted  of  fat  and  dried,  is  used  for 
determining  ash  and  milk  sugar,  and  another  portion  is  washed  on  a 
tared  filter  with  0.5  per  cent  acetic  acid,  and  the  residue  and  its  ash 
determined.  From  this  the  amount  of  soluble  albuminoids  is  calcu- 
lated. The  fat  is  determined,  according  to  Soxhlet's  aerometric  method, 
by  treating  25  gm.  of  finely  grated  cheese  with  IGO  cc,  of  water,  25  cc. 
of  potassium  hydrate,  and  60  cc.  of  ether,  and  then  proceeding  as  with 
milk. 

The  greening  of  Lombardy  cheese  and  the  cleaning  of  copper 
utensils,  Saktori  {Abs.  in  Milch  Zt(j.,23  {1894),  i\^o.  44, pp.  703,704). — 
Additional  proof  that  the  greening  of  cheese  is  due  to  the  use  of  copper 
utensils  which  are  brightl}'  scoured  with  sand.  Green  cheese  is  said 
to  sometimes  contain  100  to  110  mg.  of  copper  X)er  kilogram,  while  the 
average  is  22  mg.  The  cojiper  is  said  to  be  in  the  form  of  hydrocar- 
bonate  (verdigris).  When  the  vessels  are  not  scoured  with  sand,  but 
are  scalded  out  with  water  an  oxid  soon  forms  which  protects  the 
copper,  and  not  enough  is  dissolved  to  color  the  cheese.  In  some  facto- 
ries this  has  been  adopted  instead  of  scouring. 
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Biochemic  investigations  of  ropy  milk,  N.  Bociiiccmo  {Staz.  Sjier.  Agr.  Hah, 
27  {1S94),  No.  4,  pp.  389-36S). — This  is  largely  a  study  of  Bacterium  hcaii  aud  Micro- 
coccus freudenreichii  and  of  tlieir  effect  on  various  solutions. 

A  convenient  milk  sampling  tube,  M.  A.  Scovell  {Agl.  ScL,  8  {1894),  No.  6-9,  pp. 
$55,  361). — The  apparatus  consists  of  a  lonji;  copper  tube  about  three  fourths  inch  in 
diameter,  sliding  into  a  cap  closed  at  the  lower  end.  This  cap  has  3  elliptical  open- 
ings in  the  sides.  In  taking  the  sample  the  cap  is  drawn  partly  off  so  that  tlie 
apertures  are  opened.  The  tube  is  then  inserted  in  a  can  of  milk  and  the  inner  tube 
pushed  down  into  the  cap,  closing  it,  and  holding  a  column  of  milk. 

This  tube  was  used  in  connection  with  the  test  of  breeds  at  the  World's  Fair. 
Tables  are  given  showing  its  ace  .racy.  It  is  claimed  that  the  tube  will  take  a  fair 
average  sample  of  the  milk  as  milked  from  the  cow  without  mixing,  even  after  stand- 
ing some  time. 

A  review  of  the  bacteriology  of  cheese,  N.  Bochicchio  {Staz.  Sper.  Agr.  Ital., 
27  {1894),  No.  4,  pp.  434-445). 

Ventilation  of  cheese  cellars,  W.  Helm  {Mildi  Zig.,  S3  {1894),  No.  50,  pp-.  795,  796; 
No.  51,  pp.  S13-S15;  No.  52,  pp.  838,  839;  also  Molk.  Ztg.,  8  {1894),  No.  50,  pp.  765-767; 
No.  51,  pp.  785,786). 
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Massachusetts  College  barns  {Massachusetts  Agl.  Col. Bin.  1894., pp. 
44-51). — The  new  fiirm  buildings  of  tlie  Massacbusetts  AgTicnltiiral 
College,  recently  completed  at  a  cost  of  about  $35,000,  consist  of  a  horse 
barn,  41  by  91  ft.,  and  a  large  storage  aud  cattle  barn.  These  buildings 
are  frame  with  steel  rooting,  are  lighted  by  electricity,  and  were  con- 
structed with  special  reference  to  the  welfare  of  the  animals  aud  the 
saving  of  labor  in  feeding  the  stock  aud  haudliug  the  manure. 

The  main  part  of  the  cattle  barn  is  141  by  01  ft.,  aud  consists  of  a 
basement  aud  two  stories.  The  toi^ographical  condition  of  the  site 
allowed  a  driveway  of  an  easy  grade  to  be  constructed  at  the  east  end, 
leading  to  the  upper  floor,  22  ft.  above  the  main  floor.  This  enables 
the  storage  of  hay,  silage,  grain,  stable  absorbents,  aud  bedding  with 
the  minimum  amount  of  labor.  At  the  western  end  20  ft.  of  the  loft  is 
floored  over  so  that  wagons  can  be  turned  around  and  driven  out  by 
the  east  door,  as  the  floor  at  the  west  end  is  31  ft.  above  the  ground. ' 

On  the  right  of  the  interior  driveway,  which  is  14  ft.  wide,  are  traps 
comniunicatiug  with  large  bins  for  grain,  a  set  of  Fairbanks  hay  scales, 
and  ample  space  for  the  operation  of  heavy  barn  machinery,  where  are 
placed  a  15-horsepower  electric  motor,  silage  cutter,  cornsheller,  grain 
mill,  thresher,  etc.  Further  on  are  3  silos  which  extend  to  the  base- 
ment and  will  hold  425  tons  of  silage.  The  rest  of  that  side,  together 
with  nearly  all  of  the  space  on  the  left  of  the  driveway,  is  occupied  by 
haymows,  in  which  240  tons  of  hay  can  be  stored. 

The  folding  door  shown  on  the  south  side  near  the  east  end,  opposite 
which  is  a  similar  door,  is  ax^proached  by  a  very  easy-graded  driveway 
held  by  a  curved  retaining  wall,  and  admits  to  a  floor  11  ft.  wide  and 
12  ft.  above  the  main  floor.  Below  this  cross  tloor  is  a  very  capacious 
vegetable  cellar,  reached  by  traps  in  the  cross  floor  aud  through  a 
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door  on  the  main  floor.  From  this  driveway  access  is  also  had  to  the 
second  floor  of  the  granary.  When  not  otherwise  in  use  this  cross  floor 
is  occupied  by  carts,  wagons,  etc.  The  main  basement  is  also  used  for 
the  storage  of  implements  and  machinery. 

Inspection  of  the  i^hotograph  and  plan  will  give  an  idea  of  the 
arrangement  of  the  cow  stable,  which  is  135J  by  43  ft.,  but  there  are 
several  features  that  should  be  specially  mentioned.  The  roof  is  of 
steel,  under  which  is  building  paper  and  boards,  then  a  G  in.  air  space,. 
then  building  paper  and  matched  boards,  then  an  inch  and  a  half  air 
space  and  then  lath  and  plaster.  All  the  ceilings  and  the  wall  of  the 
monitor  roof  are  of  adamant  cement,  painted,  and  the  walls  of  the 
stable  are  of  matched  North  Carolina  pine  sheathing,  oiled.  There  is 
no  basement,  and  the  cement  passages  and  gutters  are  built  ujion  solid 
earth  and  masonry.    The  gutters  behind  the  cows  incline  toward  the 


Fig.  1. — Exterior  of  Massacliusetts  College  stock  bam. 

center,  where  they  empty  into  cisterns  on  either  side  of  the  building, 
thus  saving  all  the  liquid  manure.  By  making  the  floor  of  the  sheds 
at  the  south  end  9  ft.  below  that  of  the  stable  it  is  convenient  to  carry 
all  the  solid  manure  in  barrows  and  dump  into  carts  or  manure  spread- 
ers for  immediate  distribution.  The  stalls,  of  which  there  are  65,  are 
fitted  with  a  V-shaped  cement  feed  and  water  trough,  provided  with 
movable  dividing  frames  to  permit  of  thorough  cleansing. 

Stanchions  of  various  patterns  are  used  in  the  stalls,  but  most  of  the 
animals  are  fastened  with  the  Walters  tie,  arranged  so  that  each 
animal  maybe  liberated  separately  or  entire  sections  at  once  by  a  single 
motion  of  the  lever. 

The  upper  windows  are  hinged  at  the  bottom  and  moved  by  Ormsby's 
ventilating  apparatus,  the  upper  sashes  of  the  lower  windows  beiug 
hinged  at  the  bottom  and  moved  individually  by  transom  lifts,  and 
the  lower  sashes  are  protected  by  iron  gratings  and  slide  into  the  par- 
titions. Trapdoors,  moved  by  cords  and  pulleys,  are  also  placed  in 
the  cupolas.  This  arrangement  secures  perfect  ventilation  without 
13788— Xo.  7 7 
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draft  on  tbe  animals.     There  is  1,233  cu.  ft.  of  air  space  for  eacli  animal 
kept  in  this  building. 

Tbe  arrangement  of  doors  is  sucli  tliat  bay,  silage,  grain,  absorbents, 
etc.,  are  conveniently  brought  from  tbe  main  floor  of  tbe  storage  barn 
on  trucks,  and  green  food  can  be  brought  in  on  wagons  through  the 
south  door. 


Fig.  2. — GrouuJ  plau  of  Massachusetts  College  stock  barn — first  floor. 

A  sheep  barn  121  by  41  ft.  is  connected  with  tbe  cow  barn  by  a 
lean-to  containing  a  passage  and  5  box  stalls  fitted  with  plank  mangers 
and  Buckley's  self- feeding  watering  devices.  This  barn  contains  2  large 
and  5  small  pens,  sufficient  for  75  sheep,  stalls  for  20  young  cattle,  and  4 
stalls  for  bulls  on  the  main  floor;  pigpens,  slaughter  room,  root  cellar, 
and  swill  room  in  the  basement;  and  a  loft  large  enough  for  40  tons  of 
hay.  Doors  open  at  the  south  end  into  dry  and  sheltered  yards.  The 
large  sheep  pens  are  provided  with  Hall's  patent  sheep  racks.  The 
cattle  stalls  are  arranged  like  those  in  the  other  stable,  except  there  are 
troughs  of  i)lank  which  have  permanent  partitions.  The  entire  base- 
ment has  a  solid  cement  floor,  which  in  the  pigpens  slopes  to  the  center, 
where  there  are  half-round  gutters  for  carrying  all  the  excreta  to  pits. 
About  half  of  each  pen  has  a  raised  plank  floor,  and  the  gutters  are 
covered  with  hinged  plank. 

Ventilation  is  secured  by  similar  devices  to  those  used  in  the  cow  sta- 
bles. Eeference  to  tbe  above  plan  and  that  on  page  677  will  show 
that  the  arrangement  of  doors  and  passages  is  such  as  to  permit  the 
passage  of  wagons  on  both  basement  and  main  floors. 

The  basement  and  one  story  northern  extension  (03  by  56  ft.)  are 
devoted  to  dairy  purposes.  In  the  basement  are  boiler  room,  with 
100-horsepower  boiler  which  supplies  steam  and  hot  water  for  all  pur- 
poses; engine  room,  in  which  there  is  a  75-horsepower  engine,  supply- 
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ing  power  to  run  the  (JlG-caiKllepowei-  alternator  and  410-candlepower 
generator;  ice  room,  liolding  300  tons  of  ice;  and  separator  and  churn 
rooms. 

On  tlie  main  floor  are  a  class  room,  laboratory,  coat  room,  and  upper 
part  of  ice  room.  The  dynamos  furnish  electricity  for  lighting  the  farm 
buildings  and  the  central  college  buildings,  and  for  operating  the  large 
motor  in  the  barn  and  the  TJ-horsepower  motor  in  the  separator  room, 
Tvhich  is  used  for  driving  all  dairy  machinery.     Sinks  with  hot  and  cold 
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Fig.  3. — Ground  i)lan  of  Massachus(  tts  College  stock  barn— basement. 

water  and  steam  are  in  all  parts  of  this  building.  The  class  room  and 
laboratory  are  of  ample  size,  well  lighted  and  ventilated,  and  are  well 
adapted  to  instruction  in  all  branches  of  dairy  work,  including  chemical 
and  microscopic  examination  of  milk  and  its  products. 

Proceedings  of  the  National  Road  Conference,  Asbury  Park,  New^  Jersey, 
July  5  and  6,  1894  (  U.  S.  Dept.  A(jr.,  Office  of  Iload  Inquivn  Ihil.  10,  pp.  Oo,  Jigs.  S).— 
Au  account  of  proceediugs,  iuclndnig  the  text  of  the  various  resolutions  passed  and 
addresses  delivered  by  representatives  from  difterent  States. 

Roads  and  road  making,  D.  O.  Nourse  (  Vlrijinia  Sfa.  Jhil.  34,  pp.  137-13^)).— Brief 
and  simple  directions  for  the  improvement  of  dirt  roads. 

STATISTICS. 

Annual  Report  of  Florida  Station  {Florida  Sta.  Bid.  24,  j)p.  52).— Short  reports 
l)y  the  director  and  heads  of  the  several  departments  and  substations,  some  of  which 
are  mentioned  elsewhere. 

Sixth  Annual  Report  of  New  York  Cornell  Station  {New  York  CorneU  Sta.  Ept. 
1893,  pp.  365). — This  includes  a  brief  report  by  the  director  and  members  of  the 
station  statf,  the  treasurer's  report  for  the  tiscalyear  ending  .Tune  30,  1893,  including 
a  detailed  statement  of  the  receipts  and  exjienditures,  and  reprints  of  the  bulletins 
of  the  year. 

Sundry  investigations  of  the  year  i^^ew  York  Cornell  Sta.  Ept.  1S93,  pp.  303-345, 
figs.  20).— K  reprint  of  Bulletin  61  of  the  station  (E.  S.  R.,  5,  pp.  862,  867,  874,  879,  and 
883). 

Imports  of  corn  into  Europe  (  U.  S.  Dept.  Agr.,  Division  of  Records  and  Editing  Cir- 
cnlar  147). 


NOTES 


Arizona  Station. — New  substations  have  been  established  at  Mesa  and  Yuma, 
the  former  in  a  block  of  10  acres  provided  by  the  city,  the  latter  upon  a  tract  of 
land  belonging  to  the  Territorial  prison.  The  prisoners  will  perform  the  labor 
required  at  Yuma. 

Mississippi  Station. — The  station  has  recently  used  the  tuberculin  test  on  a  herd 
of  62  cows,  mostly  grade  Jerseys,  belonging  to  the  agricultural  college.  Not  a 
single  suspicious  case  was  found,  the  greatest  rise  in  temperature  being  only 
1  degree.  Arrangements  have  been  made  for  continuing  the  work  with  other  herds 
in  order  to  as<;ertain  what  foundation,  if  any,  exists  for  the  claim  so  often  made  l)y 
Southern  stock  breeders  that  cows  raised  in  the  South  are  less  liable  to  tul>erculosis 
than  those  grown  in  the  North. 

New  Hampshirk  Station. — Owing  to  the  resignation  of  Professor  Whitcher  and 
Professor  ^Yood  and  the  burning  of  the  farm  barn,  it  will  be  necessary  both  to  reor- 
ganize and  to  reequip  the  agricultural  department. 

Pennsyln'ania  Station. — J.  W.  Fields,  assistant  chemist  at  the  station,  has 
resigned  and  accepted  a  position  as  consulting  chemist  with  a  firm  of  chemical  fer- 
tilizer importers  in  New  York  City. 

KiiODE  Island  College. — College  Hall,  the  main  building  of  the  Rhode  Island 
Agricultural  and  Mechanical  College,  occupied  as  a  dormitory  and  recitation  rooms, 
was  destroyed  by  fire  January  27, 1895.  The  building  was  of  stone,  four  and  a  half 
stories  high,  and  cost  about  $4.5,000.  A  portion  of  the  apparatus  was  saved,  but 
much  of  the  students'  furniture  and  personal  effects  was  lost.  The  State  carried  no 
insurance  on  the  property.  Temjiorary  accommodations  have  been  put  up.  It  is 
proposed  to  erect  a  dormitory  without  recitation  rooms  on  the  site  of  the  old  build- 
ing, and  a  drill  hall  130  by  40  ft.,  the  lower  story  of  which  will  be  devoted  to  chapel 
and  recitation  rooms,  and  the  basement  to  carpenter  shop  for  the  mechanical  depart- 
ment, bath  rooms,  etc. 

Imperial  International  Exhibit  of  Agricultural  Machines  at  Vienna. — 
The  Imperial  Agricultural  Society  of  Vienna,  under  the  patronage  of  His  Imperial 
Highness  the  Archduke  Carl  Ludwig,  will  hold  in  Vienna  on  May  4,  5,  6,  and  7,  1895, 
an  international  exhibition  of  agricultural  machinery.  The  exhibition  will  be 
divided  into  the  following  departments:  Agriculture  and  agricultural  industries; 
forestry  and  forest  industries ;  fruit  and  viticulture;  animal  industry ;  dairying;  fish 
culture;  veterinary  work  and  horseshoeing;  electricity  as  applied  to  agriculture 
and  forestry;  and  an  annex  for  seeds  and  artificial  manures. 

Personal  mention. — H.  Molisch  has  been  chosen  professor  of  vegetable  anatomy 
and  physiology,  and  director  of  the  institute  of  vegetable  physiology  of  the  Univer- 
sity of  Prague. 
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The  act  of  Congress  making  appropriations  for  the  United  States 
Department  of  Agriculture  for  the  fiscal  year  ending  June  30,  189G, 
carries  the  following  general  items:  For  the  Office  of  the  Secretary  of 
Agriculture,  804,140;  Weather  Bureau,  $88."),G10;  Bureau  of  Animal 
Industry,  §812,000,  including  $12,000  for  quarantine  stations;  Office  of 
Experiment  Stations,  $30,000  ($15,000  is  also  appropriated  for  the 
continuance  of  the  investigations  on  the  nutiitive  value  of  humau  foods 
which  are  carried  on  through  this  office  largely  in  co(>i)eration  with  the 
agricultural  colleges  and  experiment  stations);  DivivSion  of  Statistics, 
$14.5,160,  of  which  $10,000  may  be  expended  in  continuing  the  investi- 
gations concerning  the  feasibility  of  extending  the  demands  of  foreign 
markets  for  the  agricultural  products  of  the  United  States;  Division  of 
Entomology,  $29,500;  Division  of  Chemistry,  $32,000,  of  which  $5,000 
is  for  the  continuance  of  investigations  of  the  adulterations  of  foods, 
drugs,  and  liquors,  and  $5,000  for  the  continuance  of  the  investigations 
relative  to  the  various  typical  soils  of  the  United  States,  to  determine 
their  chemical  characteristics,  and  especially  the  nature  of  the  nitrifying 
organisms  contained  therein  ($10,000  is  also  appropriated  to  continue 
experiments  in  the  manufacture  of  sugar) ;  Division  of  Botany,  $33,800 ; 
Division  of  Forestry,  $33,520 ;  Division  of  Ornithology  and  Mammalogy, 
$27,.5G0;  Division  of  Pomology,  $12,.500;  Division  of  Vegetable  Physiol- 
ogy and  Pathology,  $20,500 ;  Division  of  Microscopy,  $7,300 ;  Division  of 
Agricultural  ^oils,  $15,000;  Division  of  Agrostology,  $15,000;  Division 
of  Seeds,  $199,120,  of  which  $50,000  may  be  expended  for  the  preparation, 
printing,  and  publishing  of  farmers'  bulletins,  two-thirds  of  which  shall 
be  supplied  to  Senators,  Representatives,  and  Delegates  in  Congress 
for  distribution  among  their  constituents  as  seeds  are  distributed; 
Division  of  Publications,  $8,300;  for  illustrations  and  engravings, 
$15,000;  Document  and  Folding  Uoom,  $9,040;  Division  of  Accounts  and 
Disbursements,  $17,300;  library,  $6,000;  museum,  $5,400;  ex]ierimental 
gardens  and  grounds,  $32,000;  irrigation  investigations,  $15,000;  inquir- 
ies relating  to  public  roads,  $10,000;  furniture,  repairs,  jiostage,  and 
contingent  expenses,  $37,000;  total,  $2,578,750.  The  act  also  contains 
an  appropriation  of  $720,000  for  the  agricultural  experiment  stations 
established  under  the  act  of  Congress  of  March  2,  1887. 
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It  will  be  observed  that  under  this  appropriation  act  a  new  division 
will  be  established  in  the  Department,  namely,  the  Division  of  Agros- 
tology, which  will  conduct  field  and  laboratory  investigations  relating 
to  the  natural  history,  geographical  distribution,  and  uses  of  the  various 
grasses  and  forage  plants  and  their  adaptability  to  special  soils  and 
climates ;  and  that  the  Division  of  Agricultural  Soils,  which  has  hitherto 
been  connected  with  the  Weather  Bureau,  will  be  an  independent  divi- 
sion. The  Division  of  Eecords  and  Editing  has  added  to  its  other 
duties  the  general  charge  of  illustrations  and  the  publication  and  distri- 
bution of  farmers'  bulletins.  It  will  hereafter  be  designated  as  the 
Division  of  Publications. 

The  provisions  of  the  act  of  Congress  of  March  3,  1S91,  relative  to 
meat  inspection  have  been  amended  so  as  to  read  as  follows  : 

"Sec.  2.  That  tho  Secretary  of  Agriculture  shall  also  cause  to  be  made  a  careful 
insj)ection  of  all  live  cattle  the  meat  of  which — fresh,  salted,  canued,  corned,  packed, 
cured,  or  otherwise  prepared — is  iutended  for  exportation  to  any  foreigu  country, 
at  such  times  aud  places,  and  in  such  manner  as  he  may  think  proper,  with  a  view 
to  ascertain  whether  said  cattle  are  free  from  disease,  and  their  meat  sound  and 
wholesome,  and  may  aiipoiut  inspectors  who  shall  be  authorized  to  give  an  official 
certificate  clearly  stating  the  condition  in  which  such  cattle  and  meat  are  found, 
and  no  clearance  shall  be  given  to  any  vessel  having  on  board  any  fresh,  salted, 
canned,  corned,  or  packed  beef  being  the  meat  of  cattle  killed  after  the  passage  of 
this  act  for  exportation  to  and  sale  in  a  foreign  country  from  any  port  in  the  United 
States  until  the  owner  or  shipper  shall  obtain  from  an  inspector  appointed  under  the 
provisions  of  this  act  a  certificate  that  said  cattle  were  free  from  disease  and  that 
their  meat  is  sound  and  wholesome. 

"Sec.  4.  That  said  examination  shall  be  made  in  the  manner  provided  by  rules  and 
regulations  to  be  prescribed  by  the  Secretary  of  Agriculture,  and  after  said  exam- 
ination the  carcasses  and  products  of  all  cattle,  sheep,  and  swine  found  to  be  free  of 
disease  and  wholesome,  sound,  and  fit  for  human  food  shall  be  marked,  stamped,  or 
labeled  for  identification,  as  may  be  provided  by  said  rules  and  regulations  of  the 
Secretary  of  Agriculture.  Any  person  who  shall  forge,  counterfeit,  simulate,  imitate, 
falsely  represent,  or  use  without  authority,  or  knowingly  and  wrongfully  alter,  deface, 
or  destroy  any  of  the  marks,  stamps,  or  other  devices  provided  for  in  the  regulations 
of  the  Secretary  of  Agriculture,  of  any  such  carcasses  or  their  products,  or  who  shall 
forge,  counterfeit,  simulate,  imitate,  falsely  represent,  or  use  without  authority,  or 
knowingly  and  wrongfully  alter,  deface,  or  destroy  any  certificate  or  stnmp  provided 
in  said  regulations,  shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction 
thereof  shall  be  punished  by  a  fine  not  exceeding  one  thousand  dollars,  or  imprison- 
ment not  exceeding  one  year,  or  by  both  said  punishments,  in  the  discretion  of  the 
court." 

The  Secretary  of  Agriculture  is  also  authorized  ''to  make  such  rules 
aud  regulations  as  he  may  decide  to  be  necessary  to  prevent  the  trans- 
portation from  one  State  or  Territory  or  the  District  of  Columbia  into 
any  other  State  or  Territory  or  the  District  of  Columbia,  or  to  any  for- 
eign country,  of  the  "condemned  carcasses  or  parts  of  carcasses  of  cattle, 
sheep,  and  swine  which  have  been  inspected  in  accordance  with  the 
provisions  of  this  act." 


AGRICULTURAL  INVESTIGATION  IN  SWITZERLAND. 

Dr.  A.  Grete, 

Director  of  the  Swiss  AgriculturalCliemical  Experiment  Statioii  of  Zurich. 

Agricultural  investigation  in  Switzerland  was  until  very  recently 
comparatively  undeveloped,  if  we  exclude  exi)eriments  conducted  on 
private  estates,  wliicli  could  scarcely  claim  to  be  of  scientific  value. 
The  first  attempts  at  a  scientific  treatment  of  imj^ortant  agricultural 
questions  were  made  at  tbe  experiment  station  established  in  connec- 
tion with  the  agricultural  school  of  the  Canton  of  Bern  at  Eiiti,  near 
the  city  of  Bern,  but  for  a  long  time  this  vStation  did  not  do  more  than 
make  analyses  of  various  kinds,  the  real  experimental  feature  being 
allowed  to  fall  into  the  background. 

At  this  period  Schatzmann,  director  of  the  Dairy  Experiment  Station 
at  Lausanne,  materially  advanced  the  cause  of  the  dairy  industry  by 
lectures,  consultations,  etc.,  at  various  places,  and  also  by  maintaining 
a  depot  for  dairy  utensils  for  demonstration  and  for  sale.  For  a  long 
time  after  the  death  of  Schatzmann  ^  there  was  no  conspicuous  advocate 
of  the  dairy  industry  of  Switzerland,  and  little  was  done  in  exiaeri- 
mental  inquiry  at  the  Riiti  Station,  although  that  station  had  been 
extended  to  embrace  dairy  investigations.  In  1887,  however,  there  was 
a  revival  of  this  subject  when  Schaflfer,  Boudzynski,  and  Freudenreich 
commenced  the  publication  in  LandwirtschaftUches  Jahrhuch  der  iSchweiz 
of  accounts  of  the  following  investigations : 

By  Schaffer:  Concerning  casein  and  the  effect  of  rennet  on  cows' 
milk  (1887);  Contributions  to  the  knowledge  of  the  effect  of  rennet, 
and  of  the  process  of  ripening  of  cheese  (1888) ;  Udder  inflammation  of 
cattle  and  its  importance  in  agriculture  (1888);  Concerning  the  effect 
on  milk  of  the  internal  use  of  bitter  and  aromatic  medicines  (1888).  By 
Bondzynski  andRufl:  Concerning  the  method  of  Werner-Schmid  for 
the  determination  of  fat  in  milk  (1889).  By  Bondzynski:  Concerning 
the  nature  of  butter  fat  (1889).  By  Schaffer  and  Bondzynski :  Concern- 
ing the  physical  and  chemical  changes  of  milk  due  to  milk  defects  and 
udder  inflammation  in  cattle  and  goats  (1890).  By  Freudenreich :  Con- 
cerning a  new  bacillus  found  in  swelled  cheese  (1890). 

At  various  times,  and  especially  in  the  year  1882,  steps  were  taken 
by  the  Swiss  Agricultural  Society  to  induce  the  general  government  to 
establish  a  federal  dairy  station  for  theoretical  and  practical  work,  but 
the  carrying  out  of  this  plan  has  been  deferred  from  time  to  time.     Later 

'  The  more  important  of  Schatzmami's  articles  were  published  in  the  Alpwirtschaft- 
liohe  Monats-hliiUern. 
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au  attempt  was  again  made  to  combine  with  the  agricultural  experime 
station  an  animal  industry  station  with  the  addition  of  the  necess? 
land,  principally  for  the  carrying  out  of  feeding  experiments,  and  ro 
establish  an  Alpine  agricultural  experiment  station.  The  last  proj*  ts 
are  still  far  from  realization,  but  a  division  for  dairy  investigate 'Ds 
established  in  connection  with  the  Agricultural  Institute  at  Lausri'^io 
(Dr.  S.  Bieler,  director)  in  18S9  has  made  notable  progress. 

By  the  decree  of  August  23,  ISSS,  a  dairy  experiment  station  was  estab- 
lished at  the  Lausanne  Agricultural  Institute  in  connection  with  the 
existing  Wine  Experiment  Station  (Dr.  J.  Dufour,  director),  and  in 
September,  1888,  an  order  issued  by  the  Council  of  State  of  the  Can- 
ton of  Vaud  x)rovided  that  this  station  should  consist  of  (1)  a  bureau  for 
information,  investigation,  and  technical  expert  opinion  in  the  dairy 
industry;  (2)  a  collection  of  apparatus  and  necessary  utensils  for  dairy- 
ing; (3)  a  chemical  laboratory  for  investigations  and  experiments  in 
dairying;  and  (4)  a  laboratory  for  experiments  in  the  technology  of 
dairying.  Provision  was  made  for  an  exi^ert  to  direct  the  technical  work 
in  dairying,  at  a  salary  of  from  -fOOO  to  $1,000  per  year;  a  chemist,  at 
1600  to  $1,000;  a  chemist's  assistant,  at  $300  to  $400;  and  a  laboratory 
assistant,  at  $120  to  $200. 

This  order  further  provided  that  the  appliances  of  the  station  and  its 
experiments  and  collections  should  be  utilized  for  the  purpose  of  agri- 
cultural instruction;  and  that  i)ractical  cheese  schools  should  be  estab- 
lished in  the  cantons  after  consultation  with  the  community  or  the 
society  of  cheese  manufacturers. 

The  Department  of  Commerce  and  Agriculture  was  charged  with  the 
enforcement  of  this  order,  and  with  general  supervision  of  the  station, 
although  the  Council  of  State  is  responsible  for  its  personnel. 

The  position  of  director  was  filled  in  April,  1889,  and  in  JStovember, 
1889,  the  Dairy  Experiment  Station  (Dr.  G.  Martinet,  director)  in  con- 
nection with  the  Agricultural  Institute  of  Lausanne  was  opened. 
Later  an  agricultural  station  (Dr.  E.  Chuard,  director)  was  added  to  it. 

The  official  journal  for  the  Dairy  Experiment  Station  was  Chroiiique 
Agricole  et  Viticole,  a  monthly  publication  dating  from  the  latter  part 
of  1888.  In  1891,  however,  there  was  added  to  this  station  a  forestry 
experiment  station,  cooperating  with  the  forestry  experiment  station  at 
Zurich,  and  the  name  of  the  official  organ  was  changed  to  Chronique 
Agricole  du  Canton  de  Vaud. 

As  regards  viticulture,  west  Switzerland  has  had  for  a  long  time  a 
school  of  instruction  in  the  Viticultural  Station  of  Lausanne,  but  not 
until  1891  did  east  Switzerland  obtain  such  in  the  Experiment  Station 
and  School  for  Fruit,  Wine,  and  Garden  Culture,  in  WJidensweil,  on 
the  Lake  of  Zurich,  conducted  by  Prof.  Dr.  Miiller-Thurgau,  both  of 
these  being  cantonal  institutions.  During  its  short  existence  this 
exi)eriment  station  has  already  done  good  service  for  native  fruit  and 
vine  culture,  especially  in  regard  to  vine  and  fruit  tree  management, 
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and  wine  and  must  improvement.  Tlie  reports  of  tlie  station  appear 
in  the  Sweizerischc  Zcitschrift  filr  Obst-  und  Weinbaii,  which,  under  the 
name  of  Monatsschri/t  filr  Obst-  unci  Weinbau,  was  for  twenty- five  years 
the  organ  of  the  Swiss  Fruit  and  Wine  Culture  Association. 

A  few  years  since  an  ex])eriment  garden  for  demonstration  was 
acquired  by  the  teachers  of  fruit  and  wine  culture  in  tlie  agricultural 
school  of  the  Polytechnic  Institute  of  Zurich,  and  the  professor  of 
agriculture  has  been  provided  with  an  experimental  field  at  Strickhof, 
near  Zurich. 

The  great  development  which  the  fertilizer  industry  has  lately  made 
in  Switzerland  has  been  accomi^anied  by  a  similar  expansion  of  oflicial 
control.  Prior  to  1878  many  domestic  factories  of  artificial  manures 
existed,  and  foreign  firms  shipped  their  i)roducb  into  Switzerland,  but 
nowhere  was  there  any  control  of  their  production,  or,  at  least,  only  so 
far  as  individuals  saw  fit  to  have  tests  made  at  their  own  expense.  It 
was,  therefore,  a  step  in  the  right  direction  when  the  so-called  ware- 
house control  was  established.  Under  this  system  a  chemist  of  the 
Polytechnic  Institute  undertook  a  partial  insxiection  of  fertilizers  in  the 
factories  whose  proprietors  would  consent  to  the  investigation,  and 
these  results  were  made  public.  It  is  evident,  however,  that  such  a 
control  offered  no  security  to  the  purchaser,  for  the  product  found  in 
the  warehouse  could  be  subjected  to  many  changes  before  being  sold 
to  the  farmer. 

It  was,  therefore,  a  decided  advance  when  in  1878  a  federal  agri- 
cultural control  station  for  fertilizers  and  feeding  stuffs,  and  a  seed 
control  station  under  separate  direction,  were  established  by  the  gov- 
ernment, and  authorized  to  arrange  with  the  interested  firms  a  system 
of  control  by  which  the  farmer  obtained  the  advantage  of  a  free  exami- 
nation of  the  purchased  goods.  To  these  federal  stations  two  cantonal 
stations  have  been  added,  an  experiment  farm  at  the  Agricultural  Insti- 
tute at  Lausanne,  and  a  station  at  liiiti  near  Bern,  cooperating  with 
the  Chemical  Experiment  Station  of  Bern  (Prof.  Dr.  Eossel,  director). 
The  latter  had  been  organized  the  previous  year  and  is  confined  to  the 
Canton  of  Bern  and  the  surrounding  country,  while  the  federal  insti- 
tution extends  its  work  over  all  the  cantons  of  Switzerland,  including 
Bern.  Eecently  the  work  of  the  station  has  been  extended  to  include 
especially  culture  tests  of  soils,  and  for  this  purpose  an  experiment 
garden  with  greenhouses  adapted  to  pot  culture  has  been  provided. 

The  Federal  Seed  Control  Station  and  the  Agricultural  Experiment 
Station  of  Zurich  were  established  by  a  resolution  of  the  federal  council 
of  Mar(?h  17, 1877,  at  the  federal  Polytechnic  Institute  at  Zurich.  They 
were  placed  under  the  supervision  of  the  Swiss  school  council,  which, 
since  1885,  has  exercised  its  control  through  a  sux^ervisory  commission. 
The  management  of  each  of  these  stations  is  intrusted  to  a  director 
chosen  by  the  federal  council,  who,  with  his  assistants,  transacts  the 
current  business. 
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THE  FEDEEAL   SEED   CONTROL   STATION. 

The  extraordiuary  eucouragemenn  ILiy  station  received  from  the 
farmers  and  tlie  dealers  of  Switzerland  and  foreign  countries  caused  a 
rapid  growth  of  the  institution  and  made  enlargement  of  accommoda- 
tions and  working  force  necessary.  At  present  there  are  in  the  station 
the  director  (Dr.  G-.  Stehler),  1  male  assistant,  6  female  assistants,  and 
1  clerk.  Tlie  seed  control  station  is  now  located  in  the  chemical  build- 
ing of  the  Polytechnic  Institute  -nnd  is  well  supplied  with  all  apparatus 
and  other  material  necessary.  It  possesses  besides  a  greenhouse  for 
the  carrying  on  of  germination  exi^eriments,  a  small  experiment  field 
near  by  for  culture  tests,  and  two  more  distant  exiieriment  fields,  one 
near  Pfiiffikon,  for  the  culture  of  litter  plants,  and  the  other  on  the 
Fiirstenalp  at  Graubiinden,  for  Ali)ine  culture. 

The  following  table  shows  the  work  of  the  years  1879-'93: 

Work  of  Siviss  Seed  Control  Station. 


Tears. 


1879 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Firms 

Qiuler 

coil  tract. 

Number 
packages. 

Control 
tests. 

31 

1,056 

867 

36 

1,343 

903 

46 

1,465 

400 

53 

1,792 

390 

53 

1,809 

625 

55 

1,883 

432 

50 

1,877 

458 

56 

2,247 

655 

60 

2,74i 

759 

58 

3,150 

(•') 

67 

4,009 

1,176 

64 

4,611 

1,323 

72 

4,849 

1,486 

73 

5,579 

1,365 

The  annual  reports  of  the  seed  control  station  appear  in  ScMceizer- 
ische  landicirtscliaftliche  Zcifschrift. 

The  scientific  work  of  the  station  is  directed  principally  to  the  inves- 
tigation of  forage  plants  and  to  culture  tests  on  the  experiment  fields. 

The  following  articles,  for  the  most  part  jointly  prepared  by  Dr. 
Stebler  and  Prof  Dr.  Schroter,  have  appeared  in  Landwirtsehaftliches 
Jahrhuch  der  ^cluceiz: 

Contributions  to  the  knowledge  of  meadows  and  pastures  of  Switzer- 
land: Method  and  object  of  the  investigation  of  meadows  and  pastures 
of  Switzerland  (1887) ;  Investigation  concerning  the  influence  of  manure 
on  the  structure  of  the  stigmas  of  meadow  grasses  (1887);  Concerning 
the  influence  of  irrigation  on  the  structure  of  the  stigmas  of  meadow 
grasses  (1887);  Influence  of  grazing  on  the  structure  of  turf  (1887);  A 
heavy  yielding  form  of  French  rye  grass  (1888) ;  Influence  of  the  size  of 
the  seed  kei'nel  on  the  yield  of  green  fodder  by  white  horse  tooth  corn 
(1888);  Borst  grass  {Nardtis  stricta),  a  bad  enemy  of  our  Alpine  agri- 
culture (1888) ;  aud  The  Fiirstenalps  and  the  culture  of  forage  plants  on 
the  Alpine  experiment  field  of  the  same  (1889). 
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THE     SWISS     AGEICULTURAL-CHEMICAL     EXPERIMENT     STATION     OF 

ZURICH. 

In  the  early  history  of  this  station  the  director  gave  the  closest  atten- 
tion to  the  develo])ment  of  the  control  relation  between  the  station  and 
the  merchants,  and  also  to  increasing  the  efficiency  of  the  control.  It 
was  obvious  that  a  thorough  inspection  of  all  the  fertilizers  and  feeding 
stufl's  which  came  on  the  market  could  not  be  obtained  by  pressure  from 
the  station,  so  the  attempt  was  made  to  induce  the  business  houses  to 
voluntarily  submit  all  their  goods  to  inspection  by  the  station,  under  a 
contract  by  which  the  purchasers  could  afterwards  have  the  goods 
examined  by  the  station  free  of  cost,  and  which  bound  the  firms  to  pay 
indemnity  to  the  purchaser  should  the  wares  prove  to  be  below  the 
guaranteed  grade. 

On  the  basis  of  such  a  contract  the  i)urchasers  are  offered  fertilizers 
and  feeding  stuffs  of  guaranteed  composition,  with  a  free  control  analy- 
sis, provided  they  fulfill  certain  formalities  as  to  drawing  the  sample, 
packing  the  same,  witnesses,  etc.  In  case  the  goods  fall  below  the 
guaranty,  the  contracting  firms,  so-called  "control  firms,"  agree  to  pay 
the  purchaser  an  indemnity  depending  upon  the  extent  of  the  short- 
age. If  the  shortage  is  within  certain  limits,  given  below,  the  indemnity 
is  only  partial  and  is  fixed  by  a  prescribed  tariff";  but  if  the  shortage 
exceeds  these  limits  the  indemnity  covers  the  total  value  of  the  short- 
age.    The  limits  are  as  follows : 

In  fertilizers :  Per  cent. 

For  phosphoric  acid  and  potash 0.5 

For  nitrogen  in  fertilizers  containing  5  per  cent  or  more 0.5 

For  nitrogen  in  fertilizers  containing  less  than  5  per  cent 0.3 

In  feeding  stuffs: 

For  protein 2.5 

For  fat 0.5 

The  value  of  the  excess  of  one  constituent  may,  to  a  certain  degree,  be 
used  as  an  offset  to  the  indemnity  required  for  shortage  of  another, 
provided  the  above  limits  are  not  exceeded;  otherwise  indemnity  may 
be  demanded  to  the  full  value  of  the  shortage. 

For  the  convenience  of  the  purchaser  a  certificate  is  given  by  the 
factory,  which,  after  being  filled  out  by  the  purchaser  and  the  witnesses 
of  the  sami)ling,  entitles  him  to  a  subsequent  examination  of  the  sample 
free  of  charge.  Nevertheless,  the  purchaser  can  without  special  per- 
mission from  the  factory,  by  right  of  one  of  the  regulations,  have  an 
examination  of  the  goods  made  by  forwarding  to  the  station  the  invoice 
with  certificate  of  witnesses  of  the  sampling. 

The  station  also  twice  a  year  makes  known  to  the  farmers  the  price 
list  of  all  the  "control"  firms,  warning  them  that  the  fertilizers  and 
feeding  stuffs  of  these  firms  only  will  be  given  free  control  analj^ses 
by  the  station.  The  results  of  the  examinations  are  officially  reported 
to  those  sending  samples. 
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The  equipment  of  the  station. — The  station  Avas  originally  installefl  in 
a  small  room  of  the  agricultural  scbool,  but  it  lias  gradually  spread 
itself  into  a  large  number  of  workrooms.  Hand  in  liand  with  this 
expansion,  there  has  been  a  steady  increase  of  the  working  force  until, 
at  the  present  time,  the  i^ersonnel  of  the  station  consists  of  a  director 
(Dr.  A.  Grete),  5  permanent  assistants,  2  clerks,  1  helper,  and  1  botani- 
cal assistant,  besidesS  temporary  assistants  employed  during  thespring. 

For  such  extended  work  the  old  apartments  in  the  agricultural  school 
of  the  Polytechnic  Institute  were  not  sufficient,  and  consequently  in 
1886  new  quarters  were  secured  in  the  new  federal  chemical  building. 
The  experiment  station  was  assigned  the  entire  first  floor,  about  98  feet 
long  and  33  feet  wide,  and  the  larger  part  of  the  basement. 

The  first  floor  contains  the  director's  office,  to  which  is  attached  his 
privjiite  laboratory;  a  dark  room  for  spectroscopic  and  similar  work;  a 
large  room  for  collections,  and  a  smaller  one  used  for  storage  of  the  deli- 
cate apparatus,  and  also,  since  1890,  for  the  microscopic  examination 
of  the  feeding  stufts,  under  the  charge  of  a  special  botanical  assistant; 
and  various  laboratories  so  arranged  that  each  investigation  which  the 
station  is  most  frequently  called  upon  to  make  may  have  its  sj)ecial 
department,  devoted  to  its  special  pnri)Ose  and  equipped  according  to 
the  needs  of  the  case.  This  arrangement  relieves  the  other  labora- 
tories of  all  determinations  not  directly  bearing  on  the  investigations  to 
which  they  are  devoted.  One  laboratory  is  devoted  almost  exclusively 
to  the  determinations  of  water-soluble  phosphoric  acid,  the  solutions 
being  made  in  the  cellar  and  sent  direct  to  the  chemist,  for  analysis, 
by  means  of  an  elevator.  This  laboratory  has  lately  been  jirovided 
with  a  large  revolving  titration  machine,  which  is  arranged  to  simul- 
taneously titrate  10  samples  with  molybdic  acid  solution,  as  described 
by  the  author  in  Berichte  der  deutschen  cliemiselien  GeseUscha/t. 

There  is  also  a  large  and  well-equipped  general  laboratory  in  which 
chiefly  determinations  of  phosphoric  acid  insoluble  in  water  are  made. 
This  lal)oratory  is  furnished  with  3  double  worktables,  standing  in  the 
middle  of  the  room,  and  4  hoods.  Each  assistant  is  thus  provided 
with  a  hood,  under  which  is  arranged  a  sand  and  water  bath.  This 
laboratory  is  also  provided  with  a  blast,  driven  by  a  water  motor,  and 
has  distilled  water  on  tap  at  two  points. 

A  similarly  equipped  laboratory  is  set  apart  for  potash  determinations, 
although  it  is  often  utilized  for  some  other  purposes.  The  atmosphere 
of  this  room  is  kept  ammonia-free.  A  room  opens  off  this  large  labora- 
tory which  is  furnished  principally  with  the  apparatus  required  for 
nitrogen  determinations.  In  hoods  are  the  necessary  furnaces,  ovens, 
etc.  On  a  large  table  in  the  middle  of  the  room  are  arranged  distill- 
ing apparatus^  and  condensers,  and  racks  with  standard  solutions  for 
titrating. 

'As  distillation  fiasl^s,  the  so  callefl  Erlenmeyer  flasks  of  tinned  copper,  first  sug- 
gested by  the  author,  Lave  been  used  for  a  long  time  with  excellent  results. 


AGRICULTURAL    INVESTIGATION    IN    SWITZERLAND.  687 

Adjoiniug  these  3  laboratories  is  the  weighing  room,  which  has  space 
for  lli  balances.  Here,  also,  is  a  small  library  of  reference  books  needed 
in  ordinary  laboratory  work. 

The  Avashing  of  apparatus  is  done  in  a  special  wash  room. 

In  a  room  adjoining  the  general  laboratory  the  purely  clerical  work 
is  done.  The  assistants  prepare  detailed  reports  of  results  on  small 
sheets  at  their  worktables,  fasten  these  sheets  together,  and  hand  them 
into  the  record  room,  where  they  are  entered  in  special  books  bearing 
the  numbers  of  the  assistants. 

The  basement  space  allotted  to  the  station  is  devoted  principally  to 
appliances  for  drying  and  preparing  samples  for  analysis,  force  pumps, 
distillation  apparatus,  storage,  and  a  technological  laboratory. 

Coarse  fodders  are  prepared  for  analysis  by  being  passed  through  a 
cutting  machine,  and  after  thorough  drying  finely  ground  by  a  Grii- 
son  Excelsior  mill.  Granular,  dry,  not  too  hard  materials  are  imme- 
diately put  through  the  same  machine.  The  finest  powder  is  prepared 
by  the  Dreefs  mill.  With  super})hosphates  these  machines  can  not  be 
used,  as  their  iron  parts  are  attacked  by  the  acid,  and  the'final  results 
might  be  affected.  For  these  materials  a  mill  in  which  the  fertilizer 
comes  in  contact  only  with  porcelain  has  been  devised,  Avhich  has  given 
excellent  results.     These  mills  are  all  operated  by  a  water  motor. 

The  still  used  was  niad«  from  special  designs  by  the  author,  and  is 
arranged  not  only  to  distill  liquids  directly  or  with  steam,  but  to  rectify 
them  at  the  same  time.  The  same  apparatus  is  also  arranged  to  accom- 
modate evaporating  dishes  of  different  sizes,  and  may  be  connected 
with  a  vacuum,  without,  in  most  cases,  interfering  with  the  distillation 
of  water  or  other  solutions. 

All  the  apartments  are  provided  with  complete  electrical  service. 

The  work  of  the  institution. — Convinced  of  the  security  afforded  by 
the  above  described  control  of  fertilizers  and  feeding  stuffs,  the  farm- 
ers have  year  by  year  more  fully  availed  themselves  of  the  privilege  of 
having  the  guaranties  accompanying  purchased  goods  confirmed  by  the 
station  analysis,  so  that  at  present  in  many  localities  no  one  thinks  of 
using  fertilizers  on  a  large  scale  without  taking  advantage  of  such 
examinations.  For  this  reason  the  number  of  analyses  each  year  is 
very  large. 
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In  the  year  1878  only  47  samples  were  received  for  examination. 
The  numbers  received  daring  succeeding  years  were  as  follows: 

Summa7-y  of  station  work. 


Tears. 

Investi- 
gations. 

Quantita- 
tive deter- 
minations. 

Free 

control 

analyses. 

1879    

180 

254 

604 

690 

642 

803 

900 

1,140 

1,260 

1,323 

1,  595 

1,807 

2.296 

640 
920- 
2.090 
2,800 
2,  762 
4,419 
5.005 
6,  250 
6,881 
7,004 
9,108 
10,012 
12,  727 

57 
94 

316 

438 

389 

457 

652 

926 

080 

1,077 

1,237 

1,  333 

1,678 

1880  

1881 

1882 

1883  

1884 

1885 

1886     

1887 

1888 

1889 

1890     

1891 

Tlie  number  of  "control  firms"  who  gave  the  farmers  the  right  to  free 
analysis  was  as  follows : 

Number  of  control  firms. 


Tears. 

Fertilizer 
flrnis. 

Feeding 
stuff  firms. 

Total. 

1878 

5 
10 
12 
17 
19 
20 
20 
24 
22 
22 
20 
20 
23 
23 

0 
3 
4 
6 
5 
7 
7 

10 
6 
6 
5 
5 
5 
6 

5 

13 
16 
23 
24 
27 
27 
34 
28 
28 
25 
25 
28 
29 

1879 

1880 

1881 

1882 

1883     

1881 

1885 

1880 

1887 

1888 

1889 

1890 

1891 

Besides  this  annual  routine  analytical  work  the  station  has  carried 
out  a  series  of  scientific  practical  investigations,  among  which  are  the 
following  reported  by  Dr.  Grete  in  articles  published  for  the  most  part 
in  Landwirtschaftlichcs  Jahrhuck  der  Schiceiz,  1887-88:  Experiments 
concerning  the  x>roper  time  to  cut  hay;  Investigations  of  the  composi- 
tion of  Swiss  litter  plants;  Investigations  concerning  liquid  manure; 
Experiments  concerning  the  preservation  of  green  food  by  means  of 
carbon  bisulphid;  Concerning  the  extract  in  wine;'  Determination  of 
phosphoric  acid  by  titrating  with  molybdic  acid;^  Report  on  the  results 
of  fertilizer  experiments  conducted  in  Switzerland  in  1885  and  1886; 
and  Investigations  of  the  Swiss  barks  used  for  tanning.^ 

iBer.  dent.  chem.  Ges.,  1880,  p.  1171. 

2Ibid.,  1888,  p.  2762. 

3  Mitt.  Schweiz.  Controlanstalt  forst.  Versucbsweseus,  1,  No.  1. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


•CHEMISTRY. 


A  digestion  flask  for  obtaining  the  acid  solution  in  soil 
analysis,  II.  Snydeu  {Minnesota  ^Ui.  Ept.  1H'J3,  pp.  248-251,  figs.  2). — 
Digestion  in  porcelain  beakers  as  proposed  by  Hilgard  is  open  to  Ibe 
objection  that  the  acid  partly  evaporates  and  consequently  varies 
somewhat  in  strengtli,  and  in  using-  the  stoppered  bottles  recommended 
by  Kedzie  "it  is  dithcult  to  obtain  bottles  that  will  stand  so  high  a 
pressure  for  so  long  a  time,  and  it  requires  a  very  perfect-htting  stop- 
per to  prevent  any  interchange  between  the  hot  solutions  in  the  water 
])ath  and  the  acid  in  the  bottles." 

•'The  flask  [proposed  by  the  author]  has  a  capacity  of  100  cc.  The  grouud-glass 
stopper  is  iirovided  with  an  exit  tube  that  can  be  connected  with  a  small  glass  tube 
or  a  condenser.  .  .  . 

■'A  comjiact  form  of  condenser  can  be  made  from  a  galvanized  iron  pail  by  perfo- 
rating the  bottom  with  holes  a  little  larger  than  the  glass  tubes  that  are  to  be 
inserted,  and  making  the  joints  water-tight  by  means  of  rubber  tubing.  Long 
glass  tubes  can  be  used  without  any  condensing  apparatus.  A  cover  is  also  pro- 
vided for  the  water  bath  with  small  openiugs  to  allow  the  condensing  tubes  to  pass 
through. 

"The  soil  is  weighed  direct  into  these  digestion  flasks,  and  the  jiroper  amount  of 
acid  added.  The  flasks  are  then  placed  in  the  water  bath  and  connected  with  the 
condensers.  At  the  end  of  the  fourth  day  the  solution  and  insoluble  residue  is 
transferred  to  a  casserole,  and  all  of  the  remaining  determinations  are  made  in  the 
usual  way." 

The  results  of  comparisons  of  the  three  methods  on  soils  of  different 
character  are  reported. 

"Under  the  same  conditions  the  digestion  flasks  and  the  glass-stoppered  bottles 
give  practically  the  same  results,  with  the  advantage  as  to  rapidity  and  less  lia- 
bility of  losses  in  favor  of  the  digestion  flasks.  Both  of  the  methods  give  higher 
results  for  the  potash  and  the  alumina  than  the  covered  beaker.  This  is  due  to  the 
action  of  the  acid  upon  tbe  soils  at  a  more  uniform  temperature  and  maintaining  the 
acid  at  its  initial  strength." 

A  new  gasometric  method  for  determining  nitrogen  in  nitrates, 

F.  Gantter  {Zfschr.  analyt.  Chem.,  34  {1895),  No.  1,  p2>.  25-32,  fu/.  1).— 
The  method  is  based  upon  the  fects  tbat  (1)  nitrates  are  reduced  to 
nitrites  when  heated  in  concentrated  solution  with  phosphorous  and 
sulphuric  acids,  and  (2)  when  nitrite  solutions  are  heated  with  ammo- 
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uiiun  clilorid  tbe  nitrogen  of  both  the  nitrite  and  the  ammonium  chlorid 
is  set  free,  as  shown  by  the  following  equations: 

N203+2NH4C1=2N2+3H20  +  2HC1. 

The  method  is  conducted  as  follows:  Three  cubic  centimeters  of  a 
solution  which  should  contain  not  more  than  300  mg.  of  nitrate  with 
500  mg.  each  of  crystallized  ammonium  chlorid  and  crystallized  i)hos- 
X)horous  acid  are  placed  in  the  digestion  flask  of  a  sx^ecial  form  of 
gas  generator  which  is  described,  and  2  cc.  of  sulphuric  acid  (2  parts 
of  concentrated  sulphuric  acid  and  1  of  water)  is  added.  The  digestion 
flask  is  i)rovided  with  a  pipette  in  its  mouth,  in  which  5  cc.  of  sulphuric 
acid  (2  to  1)  is  placed,  and  is  also  connected  with  an  absorption  ai)pa- 
ratus  containing  soda  solution  for  purifying  the  nitrogen  generated. 
This  apparatus  is  placed  in  a  cooling  cylinder  and  the  generating  flask 
very  slowly  and  carefnlly  heated  with  the  smallest  possible  flame. 
This  soon  produces  a  slow  and  uniform  evolution  of  gas,  which  grad- 
ually increases,  so  that  after  a  time  the  flame  must  be  removed  in  order 
to  check  the  too  rapid  generation  of  gas.  The  latter  should  be  so  reg- 
ulated that  the  solution  is  not  colored  yellow,  and  when  it  has  almost 
ceased  the  sulphuric  acid  in  the  pipette  is  allowed  to  run  into  the  flask, 
which  is  warmed  again  and  the  solution  gradually  raised  to  the  boil- 
ing point.  This  is  continued  until  no  further  evolution  of  gas  takes 
place,  when  the  solution  is  strongly  heated  for  a  few  minutes.  This 
heating,  however,  must  not  be  continued  so  long  that  the  solution 
in  the  flask  becomes  colored  by  the  concentration  of  the  sulphuric 
acid.  The  nitrogen  evolved  is  collected  in  a  eudiometer  over  water  and 
measured. 

Accurate  results  were  obtained  by  this  method  or  modifications  of  it 
on  nitrate  of  soda,  nitrate  of  ammonia,  nitrate  of  potash,  nitrite  of 
soda,  and  drinking  water. 

In  applying  the  method  to  the  examination  of  ultimate  of  soda  300 
mg.  each  of  phosphorous  acid  and  ammonium  chlorid  instead  of  500 
mg.  is  used. 

The  method  can  be  employed  in  the  determination  of  very  small 
amounts  of  nitric  acid,  and  hence  is  api)licable  to  the  examination  of 
drinking  water.  In  this  case  the  residue  from  the  evaporation  of  500 
cc.  of  water  is  taken  up  in  a  little  water  and  filtered  into  the  digestion 
flask,  in  which  the  filtrate  is  evaporated  nearly  to  dryness.  To  the  resi- 
due 2  cc.  of  dilute  sulphuric  acid  (2  to  1)  and  100  mg.  each  of  ammonium 
chlorid  and  phosphorous  acid  are  added,  and  the  operation  conducted 
as  above  described. 

On  a  new  volumetric  method  for  determining  phosphoric  acid 
in  pure  solutions,  R.  SEaAXLE  {Ztschr.  analyt.  Ghem.,  34  {1895),  JVb.  1, 
2)2).  33-39). — Various  methods  proposed  for  this  purpose  are  briefly 
reviewed,  and    determinations    by  gravimetric    analysis,   volumetric 
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analysis  (using  phenolphtlialein  as  an  indicator),  by  E.  Maly's  method  ^ 
(original  and  modified),  and  by  C.  Gliicksmann's  method  (as  modified 
by  J.  Lauger^)  are  reported. 

The  results  are  favorable  to  the  Gliicksmann  method  as  compared 
with* the  others  tested,  and  this  method  is  recommended  for  adoption 
as  a  standard  volumetric  method,  being  especially  valuable  for  pharma- 
ceutical chemists. 

Argon,  a  ue-w  constituent  of  the  atmosphere,  Lord  Raylkigh  and  W.  Ramsey 

(Chem.  Kews,  71  {1S95),  Xo.  1S36,  pp.  51-63). 

The  synthesis  of  albuminoid  compounds,  Lilienfeld  {Bev.  Scientif.,  1S95,  No.  S, 
p.  87). — A  notice  of  an  article  read  before  tiie  Biological  Society  of  Berlin. 

A  study  of  the  vegetable  alkaloids,  E.  Armexdakis  {Mem.  Bev.  Soc.  Cient. 
"Antonio  Jlzate,"  S  {1S91~'95),  No.  1  and  2,pp.ll-29).—'\:hQ  method  employed  and 
the  results  obtained  in  a  detailed  study  of  these  compounds  are  reported. 

On  the  chemistry  of  chlorophylls,  E.  Scmun'CK  and  L.  Mauchlkwski  {Liebig's 
Ann.  Phys.  nnd  Chem.,  SS4,  No.  1  and  2,  pp.  Sl-107). — A  second  pajier,  the  first  being 
published  in  the  same  journal,  vol.  278,  p.  329. 

On  the  determination  of  iron  oxid  and  alumina  in  mineral  phosphates,  W. 
Hess  (Zischr.  angew.  Chem.,  1S94,  No.  22,  pp.  679-683). 

On  a  new  method  of  determining  fat  in  milk,  P.  Fernandez-Kuug  aud  W. 
Hampe  {Ztschr.  angew.  Chem.,  1894,  No.  22,  pp.  683-687). 

Improved  laboratory  apparatus,  J.  Yohii aud  (Liebig's  Ann.  Phijs.  and  Chem.,  284, 
No.  1  and  2,  pp.  233-244,  figs.  5). — The  apparatus  described  include  a  water  bath  with 
constant  level,  oven  for  heatiug  sealed  tubes,  aud  a  gas  furnace  for  elementary 
analysis. 

Volumetric  and  colorimetric  analysis,  W.  H.  Symons  (Pharm.  Jour,  and  Trans., 
54  {1895),  No.  1284, pp.  652-6-55,  fig.  1). 

The  scientific  principles  of  analytical  chemistry,  W.  Ostwald  {Die  tcissen- 
schaftlichen  Grundlager  der  analytischen  Chemie.  Leipzig:  W.  Engelman,  1894). — 
Reviewed  in  Phil.  Mag.  and  Jour.  Sci.,  39  {1895),  No.  237,  p.  225. 

Notes  on  the  Grandeau  method  for  humus,  H.  Snyder  {Minnesota  Sta.  Bpt. 
1893,  pp.  251-254). — This  is  a  reprint  of  an  article  first  published  in  Jour.  Amer. 
Chem.  Soc,  16  {1894),  No.  3,  pp.  210-213  (E.  S.  R.,  5,  p.  932). 

Methods  of  determining  sugar  and  starch,  J.  M.  Bautlett  {Maine  Sta.  Bpt. 
1893,  p.  37). — A  detailed  description  is  given  of  the  individual  methods  with  acid 
and  with  diastase. 

Agricultural  chemical  contributions,  V.  Stein  (T((Z«sA;r.  Landolcon,  12  {1894), pp. 
857-867;  IS  {1894),  pp.  722-737).— K  summary  of  agricultural-chemical  work  per- 
formed for  the  Royal  Danish  Agricultural  Society  during  1894. 

BOTANY. 

Grasses  of  Tennessee,  II,  F.  Lamson-Scribner  {Tennessee  Sta. 
Bui,  vol.  VII,  No.  1,  pp.  141,  Jigs.  2S7).— Part  I  of  the  Grasses  of  Ten- 
nessee,^ when  issued,  was  intended  as  preliminary  to  the  part  here 
presented,  but  considerations  led  to  a  modification  of  this  plan  and  the 
present  bulletin  is  complete  in  itself,  and,  as  the  author  says,  "may  be 
called  a  handbook  of  the  grasses  of  Tennessee."   Descriptions  of  all  the 

'  Ztschr.  analyt.  Chem.,  15,  p.  417. 

»  Pharm.  Post.,  27,  pp.  369-371  (E.  S.  R.  6,  p.  610). 

3  Tenn.  Sta.  Bui.,  vol.  v,  No.  2  (E.  S.  R.,  4,  p.  249). 
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genera  and  species  known  to  occur  within  the  State  are  given,  and 
under  the  specific  descriptions  are  added  economic  notes  whenever  they 
would  be  of  value  or  interest.  In  the  descriptions  of  the  tribes  and 
genera  notes  are  given  on  their  numerical  abundance  and  geographical 
distribution  throughout  the  world,  from  which  their  relative  represen- 
tation in  tbe  region  covered  by  the  bulletin  may  readily  be  seen,  Tliere 
are  more  than  200  species  and  varieties  of  introduced  and  indigenous 
grasses  described,  representing  (35  gewera  of  11  tribes,  and  most  of  them 
are  figured,  some  for  the  first  time.  The  illustrations,  which  were 
especially  prepared  for  this  work,  show  the  general  habit  of  the  plant, 
the  inriorescence  and  dissections  of  the  si)ikelets,  the  latter  being- 
drawn  to  a  larger  scale  than  those  showing  the  entire  plant.  For  nearly 
every  genus  of  more  than  a  single  species  an  analytical  key  of  species  is 
given  that  will  materially  aid  in  the  determination  of  specimens.  A 
feature  of  the  bulletin  is  the  index  and  glossary  in  which  every  scientific 
name  and  technical  term  used  is  concisely  defined,  in  addition  to  the 
usual  references  to  figures  and  pages.  The  most  widely  known  common 
name  of  each  species  is  given,  and  the  scientific  nomenclature  is  not 
burdened  with  a  list  of  synonyms  that  are  valuable  only  to  a  specialist. 
The  nomenclature  followed  is  in  the  main  that  used  in  the  manuals  cov- 
ering the  same  region.  The  bulletin,  while  containing  only  the  grasses 
of  Tennessee,  will  be  valuable  to  most  of  the  eastern  and  central  part  of 
the  United  States,  the  region  covered  by  Gray's  Manual,  the  edition  of 
1890  of  that  work  containing  less  than  a  score  of  genera  not  included 
in  this  bulletin. 

Notes  on  maize,  E.  L.  Sturtbvant  {Torrey  Bui.,  21  {1894),  No,  12, 
pp.  503-523). 

Synopsis. — Notes  are  given  on  crossinjj  of  species,  crossing  of  varieties,  mummy 
corn,  effect  of  climate  on  tlie  growtb,  growing  season  required  for  corn,  and 
the  i^hysiology  of  pop  corn. 

The  author  thinks  from  the  data  given  that  it  is  highly  probable 
that  cross-fertilization  is  very  common,  at  least  within  each  species,  but 
that  there  is  some  resistance  to  hybridization;  however,  more  data 
are  required  before  claiming  the  demonstration  of  the  generalization. 
Within  varieties  color  variation  is  very  common.  Descriptions  are  given 
of  4  varieties  of  mummy  corn,  3  of  which  are  from  Peru,  the  other  from 
Chile.  All  belong  to  the  species  Zea  amylacea.  The  author  offers  a 
few  generalizations  on  the  effect  of  climate  on  corn.  He  says  the  com- 
mon belief  that  a  northern  climate  increases  earliness  and  decreases 
size  is  not  borne  out  by  his  observations,  and  the  idea  that  we  must  go 
Korth  for  seed  is  untenable  except  that  in  the  North  are  found  only 
varieties  maturing  within  certain  periods.  He  thinks  earlier  corn  must 
be  sought  by  finding  earlier  varieties,  whether  in  the  iSTorth  or  South. 
The  author  gives  as  an  explanation  of  the  phenomenon  of  corn  pop- 
ping the  fact  that  hot  water  causes  starch  to  become  plastic.  In  the 
pop  coru  the  starch  lies  Avithin  a  very  tough  endosperm  and  the  applica- 
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tioii  of  beat  causes  tlie  starch  to  swell;  the  liberated  steam  bursting' 
the  grain,  exposes  tlie  white  tlufty  mass  of  swollen  starch.  In  the  case 
of  the  nonpopping-  corns,  the  endosperm  is  too  thin  and  only  splits  to 
liberate  the  steam.  Aboriginal  names  are  given  for  parched  or  vari- 
ously prepared  kinds  of  corn. 

Pentosans  in  plants,  G.  dk  Chalmot  (Amer.  Chem.  Jour.,  10  {1894), 
pp.  589-611). — The  author  found  from  80  to  90  per  cent  of  furfarol- 
yielding  compounds  in  barley  sprouts  germinating  in  darkness,  and 
se])arated  from  tliem  a  pentosan  which  yielded  pentose  on  inversion. 
His  investigations  indicated  that  these  furfurol-yielding  bodies  belong  to 
the  nitrogen -free  extract,  and  are  not  derived  from  the  cellulose,  as  sug- 
gested by  Cross  and  Bevan.  It  is  claimed  that  the  fact  that  cane  sugar 
interferes  with  the  phloroglucol  reaction  explains  the  failure  of  these 
investigators  to  find  pentosans  in  barley  sprouts  grown  in  darkness. 

The  author  found  that  the  amount  of  pentosans  increased  in  germi- 
nating corn  with  the  advance  of  germination.  The  amount  in  peas  first 
increased,  then  decreased.  Both  in  corn  and  in  peas  the  amount  in 
the  seeds  proper  decreased,  and  that  in  the  stems  and  roots  steadily 
increased  during  germination.  The  increase  of  pentosans  in  the  stems 
and  roots  of  peas  (and  clover)  is,  however,  not  nearly  so  i)ronounced  as 
that  in  the  steins  and  roots  of  corn. 

The  author  holds  that  the  pentosans  in  the  roots  and  stems  are  not 
derived  from  the  seeds,  but  are  formed  from  other  plant  constituents. 

The  amount  of  pentosans  in  the  germs  is  but  slightly  affected  by  the 
l>resence  or  absence  of  light  during  germination. 

In  connection  with  the  discussion  of  this  topic  a  table  is  given  show- 
ing ijercentages  of  pentosans  found  in  seeds  by  the  author  and  others. 

Extensive  experiments  showed  that  nitrates  supplied  to  the  germi- 
nating corn  increased  the  amount  of  pentosans  dissolved  from  the 
seed.  At  the  same  time  the  stems  and  roots  were  poorer  in  pentosans 
Init  richer  in  albuminoids,  the  influence  of  the  nitrates  in  this  respect 
being  \'ery  pronounced. 

It  was  also  observed  that  the  pentosans  of  pine  wood  increased  dur- 
ing growth,  a  fact  which  is  in  accordance  with  results  obtained  with 
all  other  growing  parts  of  plants. 

The  evidence  supporting  the  author's  hypothesis  that  pentosans  are 
not  the  result  of  the  processes  of  assimilation  but  are  formed  from 
hexoses  is  discussed  in  detail. 

Influence  of  drying  on  the  respiration  of  tubers,  J.  F.  Lund 
{liev.  gen.  Bot.,  G  {1894),  No.  69,  pp.  353-355). — The  author  has  investi- 
gated the  tubers  and  fleshy  roots  of  artichoke,  onion,  radish,  potato, 
and  carrot.  It  was  found  that  specimens  ripened  and  kept  over  winter 
decreased  in  their  respiration  with  their  decrease  in  weight  due  to  des- 
iccation. In  the  case  of  young  tubers  collected  in  April  or  May  that 
were  formed  during  the  season  there  was  a  slight  increase  in  their 
respiration  following  a  slight  loss  of  water. 
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A  manual  of  orchidaceous  plants  (Chelsea:  Jai.  Veitch  cf  Sons,  2  vols.,  pts.  10). 

Notes  on  Antigua  grasses,  C.  A.  Barber  (Siqjpl.  Leeward  Inlands  Gaz.,  1S94,  Xo. 
32, pp.  165-170). — Popular  notes  are  given  ou  Guinea  grass  (Panicnm  jumentorum), 
Andropogon  cavicosns,  Bermuda  grass,  Andropogon  saccliai-oides,  and  Sporohohin  indicus. 

The  philosophy  of  flower  seasons  and  the  phenological  relations  of  the  ento- 
mophilous  flora  and  the  anthophilous  insect  fauna,  C.  Robertson  (Amer.  Nat.,  29 
{1895),  pp.  97-1 17,  ph.  3). 

Sensitive  movements  of  some  flo-wering  plants  under  colored  screens,  J.  M. 
Macfarlane  {Bol.  Cenihl.,61  {1S95),  No.  4,pp.  1S6-146;  No.5,pp.  177-1S4). 

Concerning  heliotropism,  W.  Rothert  {Colm's  Beitriige  Biol.  Pflanzen,7  (1894), 
No.l;  ahs.in  Bot.  Ztg.,53  {1S95),  II,  No.^.,pp.  17-25 ;  also  Bot.  CeniU.,  61  (1895),  No.  4, 
pp. 159-166). 

The  discussion  concerning  the  function  of  the  root  tips,  W.  Rothert  (Flora, 
79  (1S94), pp.  179-218;  ahs.  in  Bot.  Cenibl.,61  (1895),  No.  5,  pp.  199-200).— A  critical 
review  of  the  literature  relating  to  the  subject. 

The  thorns  of  plants,  H.  Coupin  (Pop.  Sci.  Monthly,  46  (1895),  No.  4, pp.  498-501). 

The  continuity  of  protoplasm  in  plants,  R.  Beer  (Nat.  Sei.,  6  (1895),  No.  36,  pp. 
108-111). — A  review  of  the  theory  of  coutiuuity  of  jirotoplasni  and  a  short  bibliog- 
raphy of  some  of  the  more  important  coutributious  to  the  subject. 

Mold  and  other  growths  found  in  the  seed  cavities  of  apples,  L.  Moores  (Amer. 
Micr.  Jour.,  16  (1895),  No.  2,  pp.  49-54,  figs.  2). — The  author  reports  the  common 
growth  found  in  seed  cavities  to  be  internal  hairs.  A  Penicillivm  sometimes  gains 
access  through  large  openings  at  pip  end  or  more  commonly  through  insect  burrows. 

The  coloring  of  apples  ( Ga)'<?.  Chron.,  17  (1895),  ser.  3,  pp.  177,178). — A  contro- 
versial article  on  the  relative  importance  of  direct  sunlight  and  soil  constituents  on 
the  production  of  high  colors. 

FERMENTATION— BACTERIOLOGY. 

The  microorganisms  of  fermentation,  A.  Joergexsen,  translated  by  P.  Freund 
(Les  Microrganismes  de  la  fermentation.  Paris:  1895,  pj).  318,  figs.  56). — Reviewed  in 
Her.  Scientif.,  10  (1895),  No.  3,  p.  83. 

Recent  researches  on  pectase  and  pectic  fermentation,  G.  Bertrand  and  A. 
Mallevre  (Compt.  Bend.,  120  (1895),  No.  2,  p)p.  110-113). 

The  bacteria  of  drinking  ^water,  especially  of  the  Chemnitz  water  supply,  O. 
E.  R.  Zimmer.maxn  (ZwiJlfter  Ber.  Naturw.  Ges.  Chemnitz,  pp.  79-168,  pis.  5). 

A  simple  apparatus  for  disinfecting  ■with  steam,  L.  Vaillard  and  BsssoN 
(Ann.  Inst.  Pasteur,  8  (1894),  No.  12,  pp.  833-853,  figs.  5). 

ZOOLOGY. 

Are  all  birds  of  prey  injurious  to  the  farmer  ?  E.  A.  Smyth,  Jr. 
( Virginia  Sta.  Bui.  3S,  pp.  23-39). — This  bulletin  consists  of  notes  ou 
the  feeding  habits  of  the  common  liawlis  and  owls  of  Virginia,  witlithe 
results  of  the  examination  of  numerous  stomachs  of  each  species. 
Much  of  the  matter  is  compiled  from  "  Hawks  and  Owls  of  the  United 
States."^  The  following  si)ecies  are  treated  of,  brief  descriptions  and 
notes  ou  the  habits  being  included:  Marsh  hawk,  sharp-shinned  hawk, 
Cooper's  hawk,  goshawk,  red-tailed  hawk,  red-shouldered  hawk,  broad- 
winged  hawk,  rough-legged  hawk,  golden  eagle,  bald  eagle,  duck  hawk, 

'  U.  S.  Dept.  Agr.,  Division  of  Ornithology  and  Mammalogy  Bui.  3  (E.  S.  R.,  4, 
p.  852). 
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pigeon  liawk.  sparrow  hawk,  fishbawk,  barn  owl,  long-eared  owl,  short- 
eared  owl,  barred  owl,  screech  owl,  and  great  horned  owl.  The  positive 
economic  benefit  of  many  of  these  species  is  urged. 

Two  tables  are  appended,  one  givin=g-  a  resume  of  the  lists  of  stomach 
contents  for  each  species,  and  the  other  giving  the  percentages  of  poultry 
or  game,  mice,  and  insects  found  in  the  food. 

The  weasels,  B.  H.  Warren  {Pennaylvania  Sta.  Rpt.  1893,  pp.  159- 
168,  x)ls.  2). — Descriptive  notes  on  Putorius  erminea  and  P.  vuhjaris,  with 
notes  on  their  habits.  The  change  of  color  from  brown  in  summer  to 
white  in  winter  is  described  at  some  length,  and  colored  illustrations  of 
each  pelage  are  given.  Their  food  is  remarked  upon,  and  their  destruc- 
tiveness  to  poultry  and  game  especially  noted.  A  table  is  included 
giving  the  condensed  reports  of  100  observers  in  regard  to  the  food  and 
habits  of  weasels. 

The  destruction  of  animals  injurious  to  agriculture,  J.  Danysz  (Ann.  Sel. 
Agron.,  10  {1S93),  I,  Xo.  3,  pp.  410-401).— K  review  of  work  on  the  destruction  of 
rodents  and  insects  hy  means  of  contagious  diseases. 

METEOROLOGY. 

Winds  injurious  to  vegetation  and  crops,  Gr.  E.  Curtis  ( U.  8. 
Dept.  A(jr.,  Weather  Bureau  Bui.  11,  pt.  2,  Rpt.  Intcrnat.  Metcorolog. 
Congress,  1893, pt.  2,  pj).  435-444). — Destructive  winds  are  placed  in  one 
of  the  following  classes:  (1)  Violent  winds;  (2)  cold  winds;  (3)  hot 
desiccating  winds. 

In  the  United  States  tlie  tornado,  the  derecho,  and  the  West  Indian 
hurricane  are  the  most  violent  of  the  class  of  winds  which  destroy  by 
their  force  alone,  but  as  they  occur  only  over  limited  areas,  or  at  very 
long  intervals,  their  aggregate  damage  to  fruits  and  crops  is  much  less 
than  is  caused  by  the  winds  which  frequently  accompany  local  thunder- 
storms, and  by  the  severe  gales  which  often  prevail  during  the  passage 
of  intense  general  storms. 

The  region  of  greatest  destruction  by  violent  winds  in  the  United 
States  is  the  Great  Plains  region,  from  Illinois  westward  to  the  bound- 
ary of  cultivation.  The  greatest  destruction  is  effected  when  such 
winds  prevail  at  a  late  stage  of  the  ripening  grain,  wheu  the  heads 
are  thrashed  out  by  the  beating  winds. 

Tliere  are  two  classes  of  injurious  cold  winds:  (1)  Mountain  and  val- 
ley winds;  (2)  anticyclonic  winds,  or  northerly  winds  associated  with 
and  following  cyclones.  In  the  United  States  mountain  and  valley 
winds  do  not  occur  to  any  marked  extent,  but  in  part  of  Europe  these 
winds  are  exceedingly  injurious  to  the  vine  and  other  tender  fruits. 
The  second  class  of  cold  winds  includes  those  called  blizzards  and 
northers  in  the  United  States,  and  the  mistral  and  bora  of  southern 
Europe.  The  fruit  orchard  is  the  principal  victim  of  these  piercing 
blasts.    These  cold  winds  are  the  principal  enemy  of  the  tender  peach 
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and  determine  the  limit  of  its  successful  cultivation.  A  remarkable 
example  of  their  effect  is  to  l)e  found  in  the  climatic  history  of  Michi- 
gan, where  a  half  cciftury  ago  peach  trees  flourished  and  were  rarely 
injured  by  the  cold;  but  after  the  lumberman  began  his  work  of  defor- 
estation Dakota  blizzards  made  greater  and  greater  inroads  into  the 
State,  the  tender  peach  trees  were  killed  along  their  path,  and  now  the 
peach  crop  has  nearly  disappeared.  From  the  same  cause  the  attempt 
to  grow  peaches  in  northern  Kansas  has  been  largely  abandoned. 

The  third  class  of  winds  injurious  to  agriculture  are  those  character- 
ized by  intense  heat  and  dryness. 

The  hot  winds  of  the  Plains  occur  over  a  vast  agricultural  area  and 
in  some  seasons  do  incalculable  damage  to  all  crops,  and  especially  to 
wheat  and  corn,  which  cover  the  greatest  acreage.  The  area  over 
which  they  prevail  extends  from  Dakota  to  Texas;  in  occasional  sea- 
sons they  occur  east  of  the  ninety-fifth  meridian,  but  their  greatest  fre- 
quency and  severity  is  westward  of  that  meridian  to  the  boundaries  of 
cultivation.  An  illustration  of  their  destiuctiveness  to  agriculture 
may  be  drawn  from  the  statistics  of  10  Kansas  counties  in  1888,  which 
showed  a  loss  of  21,()00,(K)0  bu.  of  corn  alone,  due  principally  to  hot 
winds. 

Some  of  the  results  of  an  investigation  of  the  hot  winds  of  1889  are 
here  given:  They  are  usually  from  the  southwest,  and  occur  most 
frequently  in  July  and  August.  They  generally  continue  for  about 
three  days.  The  typical  hot  wind  sets  in  at !)  or  10  a.  m.  and  continues 
until  about  5  p.  m.  In  6  hot  winds  reported  the  temperature  ranged 
from  100  to  109°  P.  The  average  humidity  probably  did  not  exceed 
25  \)Qv  cent.  The  force  of  the  wind  varied  from  a  "moderate  breeze" 
to  a  "strong  wind;"  in  one  case  it  ranged  from  a  "high  wind"  to  a 
"gale."  No  quantitative  measures  of  the  rate  of  evaporation  Avere 
received,  but  the  rate  was  doubtless  very  high. 

In  general  hot  winds  do  not  materially  affect  the  crops  until  by  their 
evaporative  effect  they  have  drained  the  soil  of  its  moisture.  All  cir- 
cumstances that  conduce  to  diminish  evaporation  are  most  potent  fac- 
tors in  preserving  a  crop  of  corn  or  wheat  through  a  trying  period. 
Freedom  from  weeds,  deep  plowing,  and  frequent  cultivation  which 
breaks  up  the  capillary  ducts  in  the  soil,  a  sandy  rather  than  a  clayey 
surface  soil,  a  subsoil  of  hardpan  which  stores  up  the  rain  waters  for 
the  crops  to  draw  upon  in  critical  periods — these  are  some  of  the  condi- 
tions which  dinunish  the  rate  (»f  evaporation  and  delay  the  beginning 
of  the  drought. 

Similar  in  effect  to  the  hot  Avinds  of  the  Plains  are  those  of  the 
Pacific  Coast.  These  occur  in  the  Sacramento  and  San  Joaquin  A'alleys 
of  California  and  to  some  exteut  in  i)ortions  of  Oregon  and  Washington. 
In  California  these  winds  are  northerly,  and  are  often  designated  as 
the  "desiccating  north  wind."  The  greatest  injury  is  done  when  the 
north  wind  occurs  in  May  and  June,  during  the  periods  when  the  great 
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California  wheat  crop  may  receive  incalculable  damage.  In  Oregon, 
as  in  Ciilifornia,  the  hot  winds  are  especially  injurious  in  June.  IVIr. 
B.  S.  Pague,  of  the  National  and  the  Oregon  ^^^ather  Service,  states: 

"Three  days  of  hot  winds  may  reduce  yields  from  30  bu.  per  acre  to  wheat  not  fit 
e\en  for  haj'.  The  character  of  the  wind  is  abnormal  dryness,  varying  in  force  from 
6  to  15  miles  per  hour,  and  accompanied  by  temperatures  of  from  75  to  90  F.  The 
dry  wind  continues  during  the  night,  abating  some,  while  the  temperature  has  its 
diurnal  change." 

The  California  fruit  grower  has  been  among  the  earliest  to  recognize 
the  efficacy  of  timber  belts  as  a  protection  against  the  damaging  effect 
of  wind,  and  around  many  of  the  citrus  groves  of  southern  California 
may  now  be  seen  rows  of  eucalyptus  or  other  trees  for  wind  protection. 

The  grent  western  plains  offer  the  greatest  sphere  for  the  operation 
of  timber  as  wind-breaks,  for  this  is  the  natural  home  of  all  the 
destructive  winds. 

IMany  attempts  at  tree  planting  on  the  western  plains  have  met  Avith 
poor  success  because  they  have  been  imi^roperly  conducted.  The 
aridity  of  the  climate  requires  that  suitable  varieties  be  selected  and 
properly  combined;  that  a  sufficient  mass  of  foliage  be  obtained  to 
create  favorable  conditions  of  growth,  and  then  that  the  trees  should 
not  be  left  to  themselves,  but  should  be  as  thoroughly  cultivated  as 
any  croj)  of  grain.  Sufficient  experience  has  now  been  attained  to 
demonstrate  that,  Avhen  these  conditions  are  observed,  timber  strips  can 
be  successfully  grown  in  Kansas  as  far  west  as  the  one  hundred  and 
first  meridian,  or  beyond  the  present  boundaries  of  successfnl  agricul- 
ture. The  last  report  from  the  experimental  station  at  Garden  City,  in 
western  Kansas,  states  that  the  timber  strips  planted  for  wind-breaks 
have  made  a  marvelous  growth.  These  stri]is  consist  of  four  rows  of 
black  locusts  bordering  all  sides  of  a  100-acre  lot,  and  several  rows  of 
cotton  woods  on  one  side  of  an  80-acre  lot. 

The  protective  effect  of  standing  timber  as  an  obstruction  to  the 
wind  being  recognized,  it  is  important  to  know  to  what  distance  this 
protection  is  extended.  The  extent  of  the  protective  action  of  a  verti- 
cal obstruction  is  accurately  exemplified  by  the  distance  to  which  a 
snow  bank  extends  on  the  leeward  side  of  a  fence.  This  is  the  width  of 
the  protected  strip  and  we  desire  to  know  its  ratio  to  the  height  of  the 
obstruction.  Mr.  Barnard,  of  Pawnee  County,  Nebraska,  and  Judge 
Whiting,  of  Iowa,  are  authorities  for  stating  that  the  protection  amounts 
to  1  rod  (16J  feet)  on  the  ground  to  every  foot  in  height  of  the  protect- 
ing trees.  Other  writers  give  a  somewhat  less  ratio  for  the  distance  of 
protection,  but  an  average  estimate  is  that  a  solid  belt  of  trees  creates 
a  calm  area  on  its  leeward  side  which  is,  at  the  ground,  from  11  to  16 
times  as  wide  as  the  height  of  the  trees. 

Observation  also  indicates  that  barriers  and  obstructions,  like  build- 
ings and  trees,  diminished  the  general  velocity  of  the  surface  wind 
beyond  the  limits  of  their  immediate  protective  influence.     These  data, 
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therefore,  lend  iis  to  believe  that  if  timber  strips  are  planted  at  dis- 
tances apart  not  greater  than  a  half  mile,  or  in  other  terms,  if  every 
160-acre  lot  is  surronn<!led  by  a  belt  of  trees  like  that  at  Garden  City, 
a  very  considerable  x^rotection  will  be  afforded  to  the  entire  acreage. 

If  the  plains  of  Kansas  were  cross-sectioned  by  snch  timber  belts, 
platting  the  State  into  ICO-acre  lots,  the  blizzards  and  the  hot  winds 
that  now  possess  an  unobstrncted  passage  wonld  be  stayed  in  their 
conrse,  their  blighting  and  desiccating  effects  wonld  be  largely  dimin- 
ished, and  thereby  a  long  step  wonld  be  taken  toward  that  climatic 
amelioration  which  alone  is  wanting  to  make  a  large  part  of  the  prairie 
a  veritable  garden  spot. — o.  l.  fassig. 

Variations  in  the  character  of  the  seasons,  H.  Gawthrop 
{Amer.  Met.  Jour.,  11  {1895),  No.  9,  pp.  332-339). — The  antlior  presents 
fignres  showing  the  conrse  of  temperatnre  at  Philadeli)hia  from  Octo- 
ber, 1888,  to  October,  1893,  which  period  he  divides  up  into  44  courses 
averaging  42i  days  each.  As  a  snbstitnte  for  his  plan  of  averaging 
daily  means  in  30  day  periods  the  courses  which  he  now  adopts  are 
not  restricted  to  any  definite  number  of  days ;  in  fact,  the  longest  of  the 
44  comprises  101  days,  viz,  from  Jan  nary  2,  to  July  12,  1890.  After 
some  very  general  remarks  he  concludes — 

"Tlie  primal  cause  for  the  variations  in  tlie  cliaracter  of  our  seasons  must  be 
traced  back  tlirongli  all  the  effects  of  dinrnal  and  seasonal  insolation,  and  of  the 
cyclonic  storms  in  the  lower  atmosphere,  where  it  is  manifested  to  ns,  np  to  the 
ever-tlowing  westerly  current  above,   .  .  . 

"The  vast  movement  from  west  to  east  of  the  upper  atmosphere  in  our  middle  lati- 
tudes, extending  to  a  widtli  of  2,000  miles  and  more,  I  would  liken  to  a  river  with  its 
swift  current  in  the  middle,  gradually  lessening  in  velocity  at  the  sides  and  bottom, 
though  there  is  one  movement  ditferent  from  auy  river,  and  that  is  the  oscillations 
north  and  south  with  the  sun.  .  .  .  Like  a  river,  however,  it  must  have  a  per- 
sistence in  its  flow,  because  of  the  inertia  of  its  great  volume,  and  yet  again,  like 
a  river,  this  inertia  may  be  overcome,  and  the  direction  changed  by  obstacles  or 
influences  in  its  bed,  A  straight  ditch  through  a  meadow  becomes  a  crooked  creek, 
by  reason  of  the  inequalities  the  water  meets  iu  its  flow,  and  the  river  in  greater 
A^olume  swings  in  longer  stretches  from  bend  to  bend.  This,  then,  is  my  thought, 
that  the  great  atmosj)heric  river  changes  its  course,  southing  at  one  time  and  north- 
ing at  another,  because  of  the  influences  it  meets  iu  passing  over  the  surface  of  the 
earth." 

Among  the  iniluences  disturbing  this  upper  current  he  enumerates 
the  two  great  continents  and  the  two  great  oceans  of  the  world,  the 
annual  movement  of  the  snn  northward  and  southward,  and  the  tropical 
cyclones.  He  conclndes  by  an  appeal  for  the  exploration  of  the  njiper 
atmosphere. 

[The  exploration  of  the  upper  atmosphere  is  undoubtedly  an  impor- 
tant desideratnm,  bat  it  may  well  be  doubted  whether  there  is  a 
uniform  westerly  current  at  great  altitudes  doing  the  work  that  is 
imagiricd  by  Mr.  Gawthrop.] — C.  ABBE. 

Rhythm  in  the  weather,  H.  H.  Clayton  {Amer.  Met.  Jour.,  11 
{1895),  No.  10,  pp.  376-380). — ''To  most  persons  nothing  seems  more 
irregnlar  and  fitfnl  than  the  weather.    Yet  I  think  there  is  good  reason 
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to  believe  that  throuo-h  all  this  seeming  irregularity  there  runs  a  web 
of  harmony  and  rhytlun. 

''The  yearly  aud  (laily  weather  periods  are  well  knowif,  but  these,  I  believe,  are 
not  the  only  regular  periods  to  be  found.  A  year  ago  I  described  two  rhythmic 
periods  in  the  weather,  one  of  about  7\  and  the  other  of  about  6^  days  in  length. 
To  these  I  will  now  add  two  shorter  periods,  one  of  5  days  10.8  hours,  and  the 
other  of  about  4  days  15  hours.  The  action  of  these  on  the  atmosphere  is  usually  in 
combination,  but  they  independently  vary  in  intensity,  so  that  now  one  and  now 
the  other  predominates  and  gives  its  especial  characteristics  to  the  weather 
changes." 

.  Investigations  of  these  periods  in  all  parts  of  the  world  indicate 
unmistakably  that  they  exist  in  every  part  both  of  the  northern  and 
southern  hemispheres. 

Observations  on  dates  of  maximum  temperatures  during  May  aud 
June,  1894:,  are  reported  which  show  a  close  agreement  of  the  observed 
dates  with  those  indicated  by  the  5J  and  7^  day  periods. 

''During  the  summer  I  computed  a  series  of  normal  waves  for  each  of  the  periods, 
aud  by  taking  the  times  of  maxima  and  minima  and  the  amplitude  from  observation, 
I  found  it  possible  to  reproduce  the  observed  temperature  with  great  accuracy,  and 
even  to  plot  a  curve  for  a  week  in  advance  which  would  represent  the  observed 
temperature  or  pressure  very  closely  as  long  as  the  periods  continued  to  run  without 
a  break.  .  .  .  The  predicted  and  observed  temperature  followed  almost  exactly  the 
same  course;  but  what  is  most  remarkable  is  the  fact  that  the  predicted  miniunim 
temperature  aud  the  observed  minimuni  temperature  was  the  lowest  observed  in 
August  for  more  than  9  years. 

"After  I  had  made  some  j)rogress  in  the  investigation  of  these  weather  periods,  an 
experiment  was  begun  to  ascertain  how  far  they  could  be  made  useful  in  forecasting. 
Beginning  with  January  27,  forecasts  were  published  each  week  in  a  local  newspaper. 
These  forecasts  consisted  in  stating  which  days  were  likely  to  be  warmest  and  coldest, 
and  on  which  rain  or  snow  was  most  likely  to  fall.  After  2  months  these  were 
verified,  aud  it  was  found  that  of  17  days,  mentioned  as  days  on  which  rain  was  prob- 
able, rain  fell  on  12 ;  while  on  the  average  for  each  17  days  not  mentioned,  rain  fell  on 
5,  indicating  that  the  percentage  of  rain  was  twice  as  great  on  days  when  rain  w%as 
forecasted  as  on  other  days.  Two  days  were  named  each  week  as  likely  to  be  the 
warmest  days.  In  6  weeks  out  of  8  the  warmest  da.y  of  the  week  occurred  on  one 
of  these.  The  coldest  days  were  predicted  in  a  similar  manner,  and  in  4  cases  out  of 
8  the  coldest  day  of  the  week  occurred  on  one  of  the  days  predicted.  Since  2  days 
were  included  in  each  week,  the  chances  were  that  2  out  of  every  7,  or  28  per  cent 
might  prove  accidentally  correct,  while  in  reality  75  per  cent  of  the  warmest  days 
were  correctly  jired-icted,  and  .50  per  cent  of  the  coldest. 

"These  facts  appeared  to  indicate  that  the  forecasts  might  prove  of  benefit  to 
farmers  and  others,  and  accordingly  on  June  2  the  issue  of  a  weekly  bulletin  for 
general  distribution  Avas  begun.  These  bulletins  met  witli  an  encouraging  support, 
and  it  was  decided  to  continue  them  thi'ough  the  year.  At  the  end  of  September,  a 
verification  of  the  forecasts  was  made,  aud  it  was  found  that  out  of  20  warm  inter- 
vals predicted  13  averaged  warmer  than  the  mean  of  the  week,  and  out  of  19  cool 
intervals  predicted  12  averaged  cooler  than  the  mean  of  the  week,  or  about  two- 
thirds  in  each  case.  A  measurable  quantity  of  rain  fell  on  33  per  cent  of  the  days 
on  which  rain  was  predicted,  and  on  20  per  cent  of  the  days  on  which  no  rain  was 
predicted.  Reports  sent  me  from  various  stations  indicate  that  this  held  substan- 
tially true  for  all  of  southern  New  England.  The  forecasts  were  made  on  Friday, 
aud  the  success  for  the  5  days  from  Monday  to  Friday  was  about  the  same  as  for  the 
other  days. 
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"The  excess  in  favor  of  the  forecasts  is  not  so  great  as  I  bad  at  tlrst  liopeil,  bnt 
shows,  as  fnlly  as  it  is  possible  to  do,  tliat  tlie  forecasts  have  a  scientific  basis,  and 
are  not  merely  the  resnlt  of  gnesswork." 

Tlie  difliculties  which  have  beeu  found  to  impair  tlie  accuracy  of  fore- 
coasting  by  this  method  are  interference  of  the  Aveather  waves,  by  which 
one  series  is  destroyed  or  its  phase  reversed,  and  two  sets  of  storms, 
during  October,  one  coming  over  New  England  from  the  lakes,  the 
other  from  the  South. 

'^  The  results  were  too  intricate  for  my  analysis,  and  produced  a  series 
of  disheartening  failures  iu  the  forecasts. 

"Difficulties  are  to  be  expected  in  a  new  enterprise,  but  I  am  conti- 
dent  that  they  will  be  solved,  one  by  one,  until  au  exact  science  of  the 
weather  is  constriu-ted."  The  measure  of  success  already  attained  is 
held  to  be  "  substantial  evidence  that  the  right  clue  to  long-range 
weather  forecasting  has  beeu  found  and  will  some  day  be  perfected." 

The  moon  and  rainfall,  H.  A.  Hazen  (Amer.  Met.  Jour.,  11  {1^95)^ 
Xo.  10^  pp.  37S-375). — Investigations  made  by  the  author  at  New  Ilaveu 
in  1880  showed  "  that  nearly  one-half  more  precipitation  occurred  at 
the  time  of  new  than  of  full  moon."  A  study  of  the  records  for  one 
hundred  years  at  London  yielded  negative  results,  as  did  that  of  the 
rainfall  of  the  whole  country.  The  latter  indicated  "  that  the  influence, 
if  there  were  one,  must  be  looked  for  in  a  rather  circumscribed  region." 

The  present  paper  records  a  study  of  the  rainfall  of  New  York  City, 
New  Haven,  Connecticut,  and  IJoston,  Massachusetts,  arranged  accord- 
ing to  each  lunation,  290  lunations  in  3  groups  being  represented. 

"  While  both  New  York  and  New  Haven  show  an  increase  at  the  time  of  new  moon, 
yet  the  figures  at  Boston  show  a  very  remarkable  maximum  at  the  day  of  uew  moon, 
and  au  equally  remarkable  minimum  on  the  sevenieenth  day  of  the  luu^ition,  or  two 
days  after  full  moon.  I  do  not  set  forth  these  figures  as  an  absolute  proof  that  the 
luoou  docs  infiucnce  rainfall  in  the  neighborhood  of  Boston,  but  it  looks  as  though 
there  ranst  be  somctlung  in  it.  There  are  at  times  remarkable  reversals  in  the  curves 
whereby  a  minimum  point  in  one  curve  coincides  with  a  maxininm  in  the  next,  but 
to  offset  these  there  are  remarkable  coincidences;  for  example,  a  marked  maximum 
at  the  twentieth  day  of  the  lunation  throughout.  It  will  require  a  good  many  more 
observations  to  prove  anything  one  way  or  the  other,  but  it  would  seem  as  though 
the  curve  at  Boston  could  not  l)e  very  materially  moilified  Avith  less  than  fifty  years' 
observations."  « 

Meteorological  observations  at  Massachusetts  Hatch  Station, 

C.  D.  AVarner  and  V.  L.  Warren  (Massachusetts  Hatch  fSta.  Met.  Ihil. 
72.  pp.  o). — Daily  and  monthly  summaries  of  observations  during 
December,  1S!)4,  and  a  general  summary  for  the  year.  The  annual  sum- 
mary is  as  follows:  Pressure  (inches). — Actual  maxinuim,  30.47,  Janu- 
ary 17,  10  p.  m.;  actual  minimum,  28.51),  January  30,  G  a.  m.;  mean 
reduced  to  sea  level,  30.085;  annual  range,  1.88.  Temperature^  (degrees 
I?.)._Maximum,  97,  98,  ,Iuly  20;  minimum,  —9,-17,  February  25 ;  mean, 
49.7,  47.9;  annualrange,  106, 115;  maximum  mean  daily,  82.5, 84,  July 

'The  first  figures  denote  reading  at  top  of  tower  (51  ft.  above  the  ground),  the 
second  at  'uase. 
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28;  miiiinium  mean  daily,  1, — 1.5,  February  24;  mean  maximum,  57.7, 
59.(J;  mean  minimum,  3S,  30.0;  mean  daily  range,  1G.5,  22.7;  maximum 
daily  range,  35,  May  12,47.5,  February  17;  minimum  daily  range,  2,  5, 
October  25.  Humidity. — Mean  dew  point,  40.5;  mean  force  of  vapor, 
0.441(5;  mean  relative  bumidity,  71.9.  Frecipitation. — Total  rainfall  or 
n)elted  snow,  32.04  in.;  number  of  days  on  wbicb  0.01  in.  of  rain  or 
melted  snow  fell,  125;  total  snowfall,  71^  in.  Weather. — Mean  clond- 
iness  observed,  50.5  per  cent;  total  cloudiness  recorded  by  the  sun 
thermometer,  2,488  hours,  or  54.9  per  cent;  number  of  clear  days,  107; 
number  of  fair  days,  83 ;  number  of  cloudy  days,  175.  Mind. — Direction, 
SW.,  17  per  cent;  S.,  15  per  cent;  IST.,  15  i)er  cent;  NW.,  13  per  cent; 
total  movement,  30,257  miles.;  maximum  daily  movement,  443  miles, 
April  13;  minimum  daily  movement,  0  miles,  September  29;  mean  daily 
movement,  99.4;  mean  hourly  velocity,  4.1  miles;  maximum  j^ressure 
per  square  foot,  22i  lbs.  =  07  miles  per  hour,  February  23,  2  p.m. 
Bright  sunshine. — Number  of  hours  recorded,  2,051.  Mean  o^owe,  24.9 
per  cent.  Bates  of  frost. — Last,  May  22;  first,  August  22.  Dates  of 
suoa\ — Last,  April  12;  first,  November  5. 

Meteorological    observations    at    Pennsylvania    Station,    W. 

FiiEAiiaud  W.  S.  SwEETSEK  {Pcnnsyhuoiia  ISta.  Kpf.  ISfJo,  pp.  109-173, 
182-188,  193-322).— The  meteorological  work  of  the  station  in  1893  was 
"chiefly  a  contii  nation  of  the  work  of  the  preceding  years,  including 
observations  of  the  kind  nsually  made  by  the  United  States  Weather 
Service  upon  atmospheric  phenomena,  and  also  observations  upon  soil 
temperatures  at  various  depths  and  upon  the  amount  of  sunshine" 
(E.  S.  R.,  0,  J).  115).  Monthly  summaries  of  observations  and  weekly 
crop  reports  are  given  in  the  body  of  the  report  and  the  detailed  daily 
record  in  aii  appendix.     The  annual  summary  is  as  follows: 

Sionmnrij  of  meteorological  observations,  1893. 


Barometer  (inches) : 

Mean 

Hi-liest 

Lowest 

Temperature  (°r.): 

Moan *. 

Highest 

Lowest 

Annual  range 

Mean  dail  s  range 

Greatest  dailj'  range 

Le.ist  daily  range 

Jlean  daily  relative  humidity  (per  cent) 

llainfiill  (inches): 

'iotal 

Greatest  monthly 

Greatest  daily 

Xuraber  of  days  on  which  0.01  in.  or  more  of  rain  fell. 

Mean  percentage  of  cloudiness 

Number  of  days  on  which  cloudiness  averaged  80  per 

cent  or  more 

Average  liours  of  sunshine  per  day 

Wind  (miles) : 

Total  movement 

^Maximum  velocity 

Greatest  daily  movement 

Last  frost  in  spring 

First  frost  in  fall 


Tear  1893. 


29.905 

30.857  (Feb.  5)  . 
29.113  (Oct.  U) 


47.6 

92  (June  20,  Aug.  11) 

—7  (J an. 18) 

99 


19.1 

43  (Aug.  5,  Sept.  5) 
3  (Jan.  28,  Mar.  23)  , 
78.2 


42.  2 

04.6  (May)... 
1.6  (Aug.  29) 

135 

60.95 


152. 


32,700 

40  (Feb.  19). 
425  (May  4) . 


Growing  season  (Apr. 
to  Sept.,  1893). 


92  (June  20,  Aug.  11). 

29  (Apr.  U). 

21.1. 

43  (Aug.  5,  Sept.  5). 


l.CO  (Aug.  29). 

69. 

55.8. 

66. 

5  li.  56  min. 


May  8  . 

Sept.  27. 
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Principal  periods  of  crop  development. 


Potatoes : 

Planted  May  19. 

Harvested  (late  varieties)  September 
8  to  29. 
Grass : 

111  bloom  June  23. 

Hay  cut  June  30  to  July  14. 
Clover: 

Cut  June  23. 

Second  crop  in  bloom  August  4. 


Wheat: 

Sown  Septeml)er  5-12,  1892. 

In  bloom  .June  9,  1893. 

Ripening  June  23. 

Harvested  July  14-21. 
Corn : 

Planted  May  19. 

In  silk  August  4. 

Cut  September  8  to  October  6. 

Husking  began  October  6. 
Oats: 

Sown  April  24. 

Ripening  July  28. 

Harvested  August  4. 

"The  weather  in  general  pleasant,  but  marked  departure  from  the  average.  For 
the  year  as  a  whole,  the  minimum  temperature  was  somewhat  below  the  usual 
figure,  and  the  mean  daily  range  a  trifle  high.  The  total  rainfall  was  somewhat 
above  the  average,  as  was  the  cloudiness.  For  the  winter  season  of  1892-93  the 
mean  temperature  was  low;  while  the  snowfall  was  heavy,  especially  in  February, 
the  winter  was  dry  and  cisterns  were  emptied.  During  the  growing  season  of  1893 
the  mean  daily  range  of  atmospheric  temperature  was  a  trifle  above  the  average, 
but  that  of  the  soil  further  below  the  average.  The  rainfall  was  not  excessive,  and 
was  fairly  distributed;  coming  at  haying  and  at  spring  plowing  time,  it  retarded 
farm  operations,  wliile  there  was  some  drought  in  midsummer.  In  general,  the  year 
was  cloudy.  The  hay  crop  was  moderate,  wheat  good,  oats  a  little  light,  and  corn 
considerably  below  the  average,  it  having  suffered  from  summer  drought.  In  spite 
of  late  planting,  it  matured  fully  as  early  as  usual." 

The  distribution  of  storms  on  the  surface  of  the  globe  {Rev.  Scieniif.,  10  {1S95), 
No.  S,  pp.  92,  93). 

The  cause  of  the  cyclones  of  the  temperate  latitudes,  W.  H.  Dines  {Amei-, 
Met.  Jour.,  11  {1895),  No.  10,  pp.  S59-364). — A  discussion  of  Ferrel's  convection  theory 
and  Hann's  eddy  theory,  the  weight  of  evidence  being  stated  to  be  in  favor  of  the 
former. 

Recent  foreign  studies  of  thunderstorms,  R.  DeC.  Ward  {Amer.  Met.  Jour.,  11 
(1S95),  No.  10,  pp.  364-SGS). — A  brief  review  of  recent  reports  of  investigations  of  this 
subject  in  Russia. 

Psychrometer  studies,  H.  A.  Hazen  {Amer.  Met.  Jour.,  11  {1895),  No.  10,  pp. 
371-373). — A  criticism  of  Ekholm's  methods  and  results  in  this  line. 

Gulf  storm  notes,  W.  D.  Stearns  (Amer.  Met.  Jour.,  11  {1895),  No.  10,  pp.  368- 
371). — Notes  taken  during  the  passage  of  the  Gulf  storm  of  October  4  to  11,  1894. 

Meteorological  summary  for  North  Carolina  for  November,  1894,  H.  B.  Bat- 
tle, C.  F.  VON  Herrmann,  and  R,  Nunn  {North  Carolina  Sta.  Weather  Service  Bui. 
62, pp.  171-183,  charts  S). — The  usual  summaries  of  observations  by  the  State  Weather 
Service  cooperating  with  the  Weather  Bureau  of  this  Department. 

Mexican  meteorological  bibliography,  R.  Aguilar  y  Santillan  {Mem.  Rev.  Soc. 
Cient.  "Antonio  Alzate,"  8  {lS94-'95),  No.  1  and  2,  pp.  5-5).— This  is  for  the  year  1893, 
uniform  with  similar  bibliographies  for  preceding  years  by  the  same  author,  pub- 
lished in  previous  volumes  of  this  journal. 

Observations  on  dew  and  frost,  R.  Russell  {Naturwiss.  Rundschau,  1893,  No.  19, 
pp.  235-239;  abs.  in  Ccnthl.  agr.  Chem.,  23  {1894),  No.  10,  p.  6,97).— The  author  reports 
independent  observations  which  confirm  the  conclusions  of  a  number  of  other  inves- 
tigators that  dew  and  frost  are  largely  produced  by  the  aqueous  vapor  arising  from  the 
earth,  and  that  the  aqueous  exhalations  of  plants  also  contribute  to  dew  formatioxL. 
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On  the  movement  of  -water  in  the  soil,  Mooiimann  [ScMlUngh 
Jour,  fiir  GasheleHchtHiig  und  Wasscrversorgung,  1891 ;  ahs.  in  Forsch. 
Gel),  agr.  Phys.,  17  {189i),  JSFo.  5,  pp.  449,  450). — The  principal  point 
bronght  out  in  this  paper  is  that  in  all  soils  water  forms  hydrates 
(termed  by  Graham  and  Mendelejeff  hydrosols)  which  more  or  less 
completely  fill  up  the  soil  i)ores  and  interfere  with  the  circulation  of 
water. 

The  fact  that  wet  sand  molded  by  the  hand  retains  its  shaj^e  after 
drying  is  an  evidence  that  the  water  has  developed  a  binding  power 
which  the  sand  did  not  previously  possess.  This  can  be  explained  in 
case  of  pure  sand,  it  is  claimed,  only  by  the  formation  of  a  tliiu  coating 
of  hydrate  of  silica  which  binds  the  particles  togetlier.  The  finer  the 
sand  the  greater  the  amount  of  this  hydrate  formed. 

While  this  formation  of  hydrates  in  sand  lessens  the  friction  between 
particles  and  causes  them  to  occupy  less  space,  in  case  of  close-grained 
dry  clay  it  is  so  great  that  the  clay  increases  in  volume  almost  15  per 
cent  in  absorbing  the  ordinary  amount  of  soil  moisture. 

In  support  of  the  theory  that  water  combines  chemically  with  clay 
soils  it  is  pointed  out  that  moderately  moist  clay  yields  no  water  on 
pressure,  and  that  moistening  of  clay  generates  an  appreciable  amount 
of  heat  and  develops  a  j)eculiar  odor,  at  the  same  time  evolving  gases. 
The  influence  that  this  formation  of  hydrates  has  on  the  circulation  of 
the  water  of  the  soil  depends,  of  course,  uj>on  the  fineness  of  the  soil 
l)articles  and  the  amount  of  hydrates  formed. 

Soil  temperatures,  W.  Frear  and  W.  S.  Sweetsbr  {Pennsylvania 
Sta.  Bpt.  1893,  pp.  174-181, 187,  223-246).— K  record  is  given  of  tri-daily 
observations  during  1893  with  thermometers  at  the  surface  and  at 
depths  of  from  1  to  21  in. 

The  following  is  a  summary  of  observations  during  the  growing 
season : 

Soil  temperatures,  April  to  September,  1893. 


Depth. 

Highest. 

Lowest. 

Daily 
meau. 

;\rean 
daily 
range. 

Greatest  daily- 
range. 

At  surface 

1  in.  deep 

3  in.  deep 

Deg.  F. 
81.  0  (June20,  July  4,  Aug. 

11). 
81.0  (Aucf.  11)   

Deg.  F. 
33.0  (Apr.2) 

32.0  (Apr.2) 

32. 0  (Apr.  2, 3) 

32.0  (Apr.  1,2,3) 

32.5  (A.pr.1,5) 

33.0  (Apr.  1-4) 

Deg.  F. 
61.3 

60.4 
60.9 
GO.  1 
60.0 
58.5 

Deg.  F. 
8.99 

8.44 
4.27 
2.86 
1.13 
0.25 

Deg.  F. 
24.0  (Apr.  3,  8). 

23.5  (Apr.  8). 
17.0  (May  30). 

76.5  (Aug.  11) 

G  in.  deep 

12  in.  deep 

76.0  (Aug.  11) 

73.0  (Aug.ll) 

9.5  (Apr.  8). 
4.5  (Arr.8). 

24  in.  deep 

69.5  (Aug.  28,  29) 

1. 5     (May    8, 

Sept.  12). 

Analyses  of  soils,  H.  Snyder  {Minnesota  Sta.  Ept.  1893,  pp.  254- 
258). — Analyses  of  17  samples  in  addition  to  those  reported  in  Bulletin 
30  of  the  station  (E.  S.  R.,  5,  p.  857)  are  tabulated  and  briefly  discussed. 
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"Most  of  these  soils  liave  been  under  cultivation  from  5  to  30  years. 

"The  first  impression  of  the  results  would  indicate  that  the  weak  point  is  in  the 
potash  content.  ...  In  many  of  these  soils  the  total  iwtash  amounts  to  as  much  as 
2.5  per  cent,  while  the  amount  of  potash  soluble  in  acid  amounts  to  only  a  little  over 
0.20  per  cent.  There  is  every  indication  .  .  .  that  much  of  the  potash  that  is  insolu- 
ble in  the  acid  possesses  agricultural  value.  .  .  . 

"These  analyses,  as  well  as  those  reported  in  former  jiublications,  show  that  most 
of  the  typical  soils  of  the  State  are  well  supplied  Avith  phosphoric  acid.  .  .  . 

"There  is  a  good  content  of  lime  in  most  of  the  typical  soils  of  the  State." 

The  action  of  organic  and  mineral  acids  upon  soils,  H.  Snyder 
(Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  2,  P2).  118-151). — Comparative 
tests  of  the  solvent  action  of  hydrochloric  acid  of  1.115  sp.  gr. ;  10  per 
cent  solutions  of  citric,  oxalic,  and  tartaric  acids;  and  a  10  i)er  cent 
mixture  of  the  last  three,  were  made  on  the  same  sample  of  soil.  Tlie 
digestion  was  carried  on  for  3G  hours  in  the  Snyder  soil  tlask  (see  p.  689). 

The  results  obtained  were  as  follows : 

Solvent  action  of  liijdrochloric  and  organic  acids  upon  soil. 


Total  insoluble  matter 

Potash 

Soda 

Lime 

Magnesia 

Irou  oxid 

Alumina 

Phosphoric  anhyilrid.. 
Sulphuric  anhyilrid  . . . 


Hydro- 
chloric 
acid  1.115 
sp.  gr. 


Per  cent. 
84.08 
0.30 
0.25 
0.51 
0.2G 
2.56 
4.24 
0.23 
0.U8 


Ten  per  cent  solution  of- 


Citric 
acid. 


Per  cent. 
87.90 
0.12 
0.17 
0.50 
0.27 
1.59 
1.45 
0.26 
0.10 


Oxalic 
acid. 


Per  cent. 
85.07 
0.18 
0.19 
0.23 
0.21 
1.14 
3.96 
0.14 
0.05 


Tartaric 
acid 


Per  cent. 
87.67 
0.06 
0.05 
0.41 
0.32 
1.  62 
1.77 
0.11 
0.06 


Organic 

acid 
mixture. 


Per  cent. 
85.  93 
0.10 
0.12 
0.45 
0.33 
2.23 
2.99 
0.26 
0.05 


"The  oxalic  acid  possesses  the  greatest  solvent  action  upon  the  complex  insoluble 
matter  of  an  alkaline  nature.  The  citric  acid  possesses  the  greatest  solvent  action 
upon  the  lime,  magnesia,  and  the  sulphuric  and  phosphoric  anhydrids.  The  amount 
of  lime  dissolved  b\'  the  oxalic  acid  is  greater  than  would  at  first  be  expected,  but 
the  complex  nature  of  the  solution  and  the  presence  of  the  salts  of  other  metals  has 
caused  nearly  half  as  much  lime  to  be  dissolved  by  the  oxalic  acid  as  by  the  hydro- 
chloric acid  of  1.115  sp.  gr. 

"  The  10  per  cent  mixture  of  the  3  organic  acids  has  resulted  in  dissolving  as  much 
phosphates  and  magnesia  and  nearly  as  much  lime  as  any  one  of  tlie  acids  acting 
alone.  The  potash  does  uot  appear  to  be  as  soluble  in  the  organic  acid  mixture  as 
the  other  elements  of  plant  food. 

"The  amount  of  potassium,  iron,  and  aluminum  oxids  dissolved  by  these  3  organic 
acids  and  their  mixtures  is  somewhat  less  than  that  dissolved  by  the  hydrochloric 
acid.  .  .  .  The  main  ditference  between  the  solvent  action  of  the  hydrochloric  and 
the  organic  acids  is  in  the  somewhat  smaller  amount  of  potash  dissolved  by  the 
organic  acids. 

"  With  the  exception  of  the  solubility  of  the  potash,  as  noted,  these  results  bring 
out  in  a  general  manner  the  value  of  hydrochloric  acid  of  1.115  sp,  gr.  as  a  solvent 
over  the  organic  acids  of  10  per  cent  strength,  because  the  hydrochloric  acid  repre- 
sents the  limit  of  the  solvent  action  reached  by  any  one  of  the  organic  acids  acting 
alone  or  in  a  mixture." 
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Tlie  solvent  action  of  concentrated  mineral  acids,  hydrochloric^,  nitric, 
and  sul[>luiric,  was  tested  on  the  same  sample  of  soil  and  compared 
with  the  results  obtained  by  the  fusion  method. 

"Coiiceutrated  hydrochloric  acid,  40  per  ceut  strength,  dissolved  2^  per  cent  more 
of  the  complex  silicates  than  nitric  acid  of  tlie  same  strength.  Concentrated  nitric 
acid  possesses  a  stronger  solvent  action  than  the  dilnte  hydrochloric  acid.  The  con- 
centrated hydrochloric  acid  dissolved  somewhat  more  potash  than  the  hydrochloric 
acid  of  1.115  sp.  gr.  The  amonnt  of  lime,  phosphates,  and  sulphates  dissolved  by 
the  concentrated  hydrochloric  acid  was  about  the  same  as  when  the  more  dilute 
acid  was  used;  the  concentrated  acid,  however,  dissolved  more  of  the  complex  sili- 
cates of  potash,  iron,  and  alumina.  Suljihuric  acid  jiossesses  the  strongest  solvent 
action. 

"Of  the  total  i>otash  in  the  soil  as  determincid  by  fusion,  k'ss  tliau  18  per  cent  is 
soluble  in  the  hydrochloric  acid  as  nsed  in  soil  analysis;  about  10  per  cent  is  soluble 
in  oxalic  acid,  and  3  per  cent  in  tartaric  acid." 

The  chemical  analysis  of  the  soil  in  its  relation  to  fertilizer 
experiments,  von  Liebenberg  and  E.  von  Proskowetz,  Jr.  {Blitt. 
Ver.  Ford,  landw.  Versuchw.  Oesterr.,  1894,  No.  9.,pt.  1,  pi).  23-35). — As 
in  the  two  x^revious  years  (E.  S.  E.,  5,  \).  702),  the  soil  of  plats  contain- 
ing 100  square  meters  on  which  fertilizer  experiments  on  barley  and 
oats  were  made  was  carefully  sampled  and  analyzed  and  the  results  of 
analysis  compared  with  the  action  of  the  fertilizers  emj)loyed.  In  pre- 
vious analyses  only  the  phosi)horic  acid  and  nitrogen  were  determined, 
while  in  the  present  case  potash  soluble  in  nitric  acid  was  also  esti- 
mated. The  results  in  general  confirm  those  of  iDrevious  investigations. 
Nitrogen  was  found  to  be  as  a  rule  more  abundant  in  the  soil  than  in 
tlie  subsoil.  The  relation  of  phosphoric  acid  in  the  soil  and  subsoil  was 
variable,  being  influenced  evidently  by  the  previous  system  of  culture 
and  manuring.  The  same  was  tiiie  in  general  of  the  potash.  In  the 
heavy  soils  used  the  potash  was  in  almost  every  case  considerably 
higher  than  the  phosphoric  acid  and  frequently  higher  than  the  lime. 
The  soils  are  therefore  much  benefited  by  calcareous  manures. 

The  experiments  with  barley  indicated  that  in  unfertilized  soil  the 
yield  varied  directly  with  the  amount  of  nitrogen  present.  As  in  pre- 
vious years,  the  yield  was  greater  the  greater  the  i)roportion  of  nitrogen 
to  phosphoric  acid,  provided  a  sufficient  amount  of  phosphoric  acid 
and  potash  was  present.  The  ratio  of  phosphoric  acid  to  nitrogen  in 
the  first  series  of  soils  was  1  to  1.38,  in  tlie  second  series  1  to  1.00.  In 
almost  every  case  the  soils  responded  to  applications  of  nitrate  of 
soda,  although  the  soils  contained  amounts  of  nitrogen  varying  from 
17  to  84  kg.  per  100  square  meters  of  soil. 

With  phosphatic  fertilizers  the  results  were  irregular,  but  as  a  rule 
they  were  effective  on  barley  on  soils  containing  an  average  of  24.5  kg. 
of  phosphoric  acid  in  100  square  meters  of  the  surfiice  soil,  and  on  oats 
on  soils  containing  an  average  of  23.4  kg.  It  is  concluded  that  on  soils 
containing  more  than  about  40  kg.  of  phosphoric  acid  per  100  square 
meters  of  surface  soil  manuring  with  phosphates  is  of  doubtful  value  or 
14467— No.  8 3 
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entirely  useless  for  cereals,  unless  accompanied  by  lieavy  applications 
of  nitrogenous  fertilizers.  This  limit  of  profitable  application  of  pbos- 
pbatic  manures  will  be  exceeded  or  fallen  short  of  according  to  the  avail- 
ability of  the  phosphoric  acid  of  the  soil,  the  season,  etc. 

The  season  was  such  and  the  number  of  exi)eriments  with  potash  so 
shiall  that  no  definite  conclusions  as  to  the  limit  of  profitable  potash 
fertilizing  can  be  drawn,  but  it  is  shown  with  considerable  certainty 
that  the  limit  is  considerably  higher  tlian  with  phosphatic  manures. 
It  appears  also  that  for  cereals  soils  must  contain  more  lime  than  pot- 
ash in  order  that  potash  fertilizing  may  be  i)rofltable. 

Conservation  of  nioisttire  in  the  soil,  S.  B.  Guken  (Minnesota  Sta.  Itpt.  1S93, 
pp.  33.2-238). — Kepriutod  from  Bulletin  32  of  the  station  (E.  S.  R.,  6,  p.  21). 

Nitrification,  J.  R.  Haiiris  {.Tonr.  Ellsha  Mitchell  Sci.  Soc.,  11  {1S04),  No.  1, 
pp.  10-35). — A  resunn'^. 

The  conservation  of  nitrates  in  the  soil  (Joitr.  Agr.  Prat.,  r>9  {1S95),  No.  4, 
pp.  144,  145). — A  brief  sniinuai-y  of  Deboniiu's  results. 

The  available  plant  food  in  soils  (Jour.  Bath  and  West  of  England  Soc.,  4  (1S93-94), 
ser.  4,  p)p.  212-315). — A  brief  review  of  an  article  by  B.  Dyer  on  this  subject.' 

The  composition  of  native  and  cultivated  soils  and  the  effects  of  continuous 
cultivation  upon  their  fertility,  H.  Sxydkr  (  Minnesota  Sta.  I!pt.  IS93,  pp.  163-191). — 
A  reprint  of  Bulletin  30  of  the  station  (E.  S.  R.,  5,  p.  857),  with  the  addition  of 
brief  notes  on  the  collecting  and  forwarding  of  soil  samples. 

The  management  of  clay  farms,  W.  F.  Buown  (Cult,  and  Country  (lent.,  70  (1SD5), 
No.  2195,  pp.  143,  144). — Notes  on  cultivation  on  clay  land  in  Ohio,  with  advice  as 
to  its  proper  treatment. 

FERTILIZERS. 

Analyses  and  valuation  of  complete  fertilizers,  ground  bone, 
and  miscellaneous  samples,  E.  1>.  Vuukiiees,  L.  A.  Vookiiees,  and 
J.  P.  Street  (Wew  Jersey  Stas.  Bui.  104,  pp.  46). — This  is  the  second 
of  the  two  regular  annual  bulletins  on  fertilizers  issued  by  the  station. 
The  main  object  of  the  first  (Bui.  102;  E.  S.  II.,  G,  ]).  31)0)  was  "to  show 
the  sources  and  composition  of  the  materials  containing  the  best  forms 
of  nitrogen,  phosphoric  acid,  and  potash;  the  cost  per  pound  of  the 
ingredients;  and  the  advantages  of  making  home  mixtures."  The 
present  bulletin  gives  analyses  and  valuation  of  224  samples  of  mixed 
fertilizers,  2!)  samples  of  bone,  9  samples  of  wood  ashes,  and  17  s.amples 
of  miscellaneous  products,  the  main  object  being  "to  show  whether  the 
actual  composition  of  the  various  products  corresponds  with  their 
guaranty  as  required  by  law." 

As  a  rule  the  fertilizers  examined  contained  as  much  total  plant  food 
as  was  guaranteed,  but  in  many  cases  "it  was  not  distributed  in  the 
proportions  stated  in  the  guaranties,  which  indicate  either  a  lack  of 
skill  or  of  carefulness  in  their  preparation.  In  two  cases  only  the 
consumer  received  less  of  all  of  the  [»lant-food  constituents  than  was 
guaranteed." 


1  Jour.  Chcm.  Soc.  Loudon,  1894,  Mar,,  p.  115  (E.  S.  R.,  5,  p.  1013), 
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"Ninety-six  of  tlio  224  brands,  or  43  per  cent,  contained  less  phosphoric  acid  than 
was  guaranteed;  27  brands  contained  less  potash,  and  20  less  nitrogen.  In  the  case 
of  uitrogeu  particularly,  the  actual  amount  contained  was  in  many  cases  greatly  in 
excess  of  the  guaranty. 

"  The  chief  difticulty  in  respect  to  keeping  the  guaranty  was  in  the  case  of  phos- 
phoric acid. 

"  The  average  composition,  selling  price,  and  commercial  valuation  per  ton  of  all 
the  brands  of  mixed  fertilizers  examined  in  1891,  1892,  1893,  and  1894,  as  well  as  the 
percentage  diffei'ence  between  valuation  and  selling  price,  or  the  charges  for  mixing, 
bagging,  and  selling,  are  shown  in  the  following  t.abulation; 

Average  cumposition,  selling  price,  and  valuation  of  fertilizers. 


Total 
nitrogen. 

Total 
phcs. 
acid. 

Available 
plios. 
acid. 

Iii.soliiblo 
phos. 
acid. 

Potaah. 

Selling 
price. 

Station 
valuation. 

Percent- 
age dif- 
ference. 

1891               

.    2.71 
2.74 
2.  C9 

2.87 

10.12 
10.  :!8 
10.23 
10.40 

7.29 

7.70 
7.54 
7.37 

2.83 
2.G7 
2.09 
3.03 

4.21 

4.50 
4.  58 
4.94 

$34.  23 
34.19 
34.11 
34.17 

$25.  31 
25.  GG 
24.  41 
24.  83 

35  2 

18.t)2                    

33  2 

1893       

39  7 

189i  

37  6 

"At  the  average  cost  per  pound  of  the  uitrogeu,  phosiihoric  acid,  and  potash  in 
these  fertilizers  it  would  cost  the  farmer  36  cts.  to  return  to  the  soil  the  fertilizing 
ingredients  carried  off  in  every  bushel  of  wheat  sold,  28  cts.  to  return  the  amount 
contained  in  a  btishcl  of  corn,  30  cts.  to  return  that  contained  in  a  bushel  of  rye,  18 
cts.  for  thatcontained  iu  abushel  of  oats,  and $7.16  to  return  the  fertilizer  constittieuts 
removed  iia  a  ton  of  timothy  hay.  .  .  . 

"It  is  clear  that  at  these  prices  for  plant  food  a  very  narrow  margin  is  left  to  the 
farmer  in  the  sale  of  crops  for  legitimate  charges  for  labor  of  growing,  hauliug, 
selling,  and  other  exiienses." 

Still  it  is  maiutained  that  the  use  of  fertilizers  is  profitable,  even 
under  these  conditions.  It  is  recommended,  however,  to  (1)  reduce  cost 
of  plant  food  in  mixed  fertilizers  by  buying  on  the  "unit"*  basis;  (2) 
limit  exportation  of  fertilizing  constituents  from  farms  on  which  stock 
is  kept  "by  a  judicious  exchange  of  grain  and  hay  for  concentrated 
feeds  rich  in  the  fertilizing  constituents,  coupled  Avith  careful  saving 
and  intelligent  api)lication  of  the  manure  made;"  and  (3)  reduce  the 
outlay  for  the  expensive  element  nitrogen  "by  sowing  larger  areas  of 
leguminous  crops  which  gather  nitrogen  from  the  air."  Crimson 
clover  is  considered  esijecially  valuable  for  this  purpose. 

"The  samples  of  ground  bone  examined  this  year,  on  the  whole,  reached  their 
guaranty,  showed  a  good  degree  of  fineness,  and,  with  few  exceptions,  a  relatively 
high  valuation.  A  larger  number  than  usual,  however,  belonged  to  the  class 
'steamed  bone.'  .   .  . 

"  The  number  of  samples  of  wood  ashes  examined  this  year  was  somewhat  larger 
than  usual,  and  they  showed  the  usual  wide  variation  in  composition.  .  .  .  With 
but  one  or  two  exceptions  the  prices  charged  for  the  plant-food  constituents  were 
excessive." 

Fertilizing  with  phosphoric  acid  as  a  means  of  producing  cheap 
nitrogen,  P.  Wagner  {Beut.  landiv.  Presse,  22  {1895),  No.  J,  pp.  5,  <?, 
ji(is.  3). — Pot  exijeriments  with  fertilizers  on  oats,  peas,  and  vetches  are 

1  One  per  cent  per  ton  or  20  lbs. 
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reported,  illustrating  especially  the  difference  in  the  relation  of  legumi- 
nous plants  and  cereals  toward  nitrogen.  It  appears  from  these  experi- 
ments that  potash  and  phosphoric  acid  were  without  effect  on  oats 
except  when  used  in  connection  with  nitrogen.  On  the  other  hand, 
they  exerted  their  full  effect  on  the  peas  and  vetches  without  the  addi- 
tion of  nitrogen.  The  yields  on  the  pots  under  different  methods  of 
fertilizing  were  as  follows: 

Yields  of  oats,  peas,  and  retches  with  different  fertilizers. 


Without  nitrogen. 

With  nitrogen. 

Oats. 

Peas. 

Vetches. 

Oats. 

Peas. 

Vetches. 

With  potash  and  phosphoric  acid 

Without  potash  and  pliosphoric  acid.. 

Grams. 
29 
32 

Grams. 
317 
131 

Grams. 

287 
85 

Grams. 
415 
126 

Grams. 
376 
159 

Grams. 
332 
126 

Increase  due  to  potash  andphos- 

—  3 

186 

202 

289 

217 

206 

The  oats  grown  on  the  unfertilized  soil  and  on  the  soil  fertilized  only 
with  potash  and  phosphoric  acid  contained  on  the  average  0.23  gm.  of 
nitrogen  per  pot;  while  the  peas  grown  on  the  unfertilized  pot  contained 
2.02  gm.  of  nitrogen,  and  on  the  pot  fertilized  with  potash  and  phos- 
phoric acid  6.11  gm.  of  nitrogen.  The  results  plainly  show  that  potash 
and  phosphoric  acid  were  without  effect  on  cereals  except  when  a  su])- 
ply  of  soluble  nitrogen  was  present  in  the  soil  or  was  furnished  in  the 
fertihzer,  but  that  they  were  effective  on  leguminous  plants  when  the 
nitrogen  was  deficient,  because  these  plants  assimilate  the  nitrogen  of 
the  air. 

From  these  experiments  it  appears  that  for  each  100  kg.  of  phosphoric 
acid  which  the  soil  or  the  fertilizer  furnishes  to  vetches  400  kg.  of 
atmospheric  nitrogen  is  collected  and  stored  up  in  the  plant  tissue; 
while  for  each'  100  kg.  of  phosphoric  acid  furnished  to  oats  250  kg.  of 
nitrogen  is  drawn  from  the  soil  or  the  fertilizer  applied. 

In  order  that  leguminous  plants  may  collect  the  maximum  amount 
of  nitrogen  from  the  air  they  must  be  liberally  fertilized  with  jihos- 
phoric  acid  (and,  where  necessary,  with  potash).  This  should  be  applied 
when  the  stabble  is  turned  down  and  the  leguminous  crop  seeded,  or 
if  the  latter  is  seeded  among  the  grain  sufiBcient  phospate  should  be 
applied  to  supply  the  needs  of  both  crops.  In  no  case  should  the  legu- 
minous crop  be  allowed  to  hunger  for  phosphoric  acid.  The  quicker 
its  needs  in  this  respect  are  supplied  the  sooner  and  more  rapidly  it 
will  collect  nitrogen  from  the  air. 

The  results  of  investigations  of  the  cause  of  failures  of  alfalfa  in  cer- 
tain fields  of  Laubenheim,  on  the  Rhine,  are  cited  as  indicating  that 
decline  in  thriftiness  of  leguminous  plants  on  soils  on  which  they  have 
been  grown  continuously  for  several  years  may  be  due  to  exhaustion 
of  the  soil  in  available  phosphoric  acid. 


FERTILIZERS. 


709 


Investigations  on  the  foraging  powers  of  some  agricultural 
plants  for  phosphoric  acid,  W.  Balentine  (Maine  Sta.  Rpt.  1893, 
yp.  13-25,  2)ls.  21). — Tlie  comparative  capacity  of  wheat,  barley,  corn, 
beans,  peas,  potatoes,  and  turnips  to  utilize  the  phosphoric  acid  of 
insoluble  phosphates  (South  Carolina  rock)  was  tested  as  follows:  For 
each  kind  of  plant  9  wooden  boxes  15  in.  square  and  12  in.  deep,  con- 
taining 120  lbs.  of  fine  sand,^  were  used  in  3  sets  of  3  boxes  each,  fertil- 
ized as  follows:  Set  I,  8.5  gm.  nitrate  of  soda  (1.3G  gin.  nitrogen),  2.6 
gni,  muriate  of  potash  (1.30  gm.  potash);  Set  11,8.5  gm.  nitrate  of  soda 
(1.3G  gm.  nitrogen),  2.(\  gm.  muriate  of  potash  (1.3G  gm.  potash),  17  gm. 
South  Carolina  rock  (3.90  gm.  insoluble  phosphoric  acid  and  0.39  gm. 
citrate  soluble  phosphoric  acid);  Set  III,  8.5  gm.  nitrate  of  soda  (1.30 
gm.  nitrogen),  2.6  gm.  niuriixte  of  potash  (1.30  gm.  potash),  28.5  gm. 
acidulated  South  Carolina  rock  (3.31  gm.  soluble  phosphoric  acid,  0.50 
citrate  soluble  phosphoric  acid,  and  0.02  gm.  insoluble  phosphoric  acid). 

The  boxes  were  given  proper  care,  and  the  crops  were  harvested  at 
maturity;  photograplis,  from  which  the  plates  in  the  article  were  made, 
being  taken  just  before  harvesting.  The  yields  obtained  were  as  fol- 
lows: 

Yields  of  dry  matter  hy  different  crops. 


Wheat., 
iiarley. . 

Corn 

Beau  8  .. 

Peas 

Potatoes 
Turuips 


Yield  of  dry  matter. 


Set  I.-lfo 
phosphate. 


Grains. 

76.9 

201.5 

39.5 

15.7 

112.7 

113.3 

154.4 


Set  II.— 
Insoluble 
phosphate. 


Grams. 
148.6 
294.9 
103.3 
17.4 
190.7 
114.6 
304.1 


Set  III.— 

Soluble 
phosphate. 


Grams. 
296.3 

508.1 
291.0 
69.8 
22S.  6 
223.  6 
270.4 


"While  it  may  not  be  desirable  to  draw-defiuite  conclusions  from  so  small  an  amount 
of  data  as  is  furnished  by  the  above-described  e.Kperiments,  there  are  some  points 
which  under  the  conditions  of  these  experiments  the  results  appear  to  bring  out 
sharply. 

"(1)  Different  crops  showed  a  decided  difference  in  their  powers  of  obtaining 
phosphoric  acid  from  crude,  finely  ground  South  Carolina  rock.  Wheat,  barley, 
corn,  peas,  and  turnips  apparently  appropriated  the  insoluble  phosphoric  acid  from 
this  source  Avith  greater  or  less  ease,  while  beans  and  potatoes  derived  no  benefit 
from  it. 

'•'  (2)  The  greatest  practical  advantage  derived  from  the  use  of  finely  ground  South 
Carolina  rock  was  with  the  turuip.s.  With  this  crop  a  larger  weight  of  dry  matter 
and  also  a  larger  weight  of  fresh  roots  was  obtained  with  insoluble  x)hosi>horic  acid 
from  the  finely  ground  South  Carolina  rock  than  with  an  equal  amount  of  soluble 
phosphoric  acid  from  acidulated  South  Carolina  rock. 

"  (3)  The  indications  i)oint  to  a  profitable  use  of  finely  ground  South  Carolina  rock 
as  a  manure  for  barley  and  peas  as  well  as  turnips." 


'  Containing  0.096  per  cent  of  potash  and  0.012  per  cent  of  phosphoric  acid. 
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It  was  incidentally  observed  in  these  experiments  that  "tlie  acidu- 
lated South  Carolina  rock  apparently  depressed  the  yield  of  grain  with 
barley  while  hirgely  increasing  the  amount  of  straw;  with  wheat  both 
grain  and  straw  were  largely  increased  and  in  about  the  same  propor- 
tion."   The  figures  obtained  were  as  follows: 

Effect  of  acid 2)]ios})ha1c  on  proporiiDn  of  (jrahi  and  airaw  of  wheal  and  havJey. 


Barley  (.lir  dry) : 
Total  crop. .. 
( iraiii 

Wheat  (air  dry): 

Total  crop 

Grain 


Set  I. 


(trams. 
215 
44 

84 
26 


Set  IT. 


Grains. 
312 
61 

162 
50 


Set  ni. 


Grams. 


538 
17 


325 

105 


A  partial  chemical  analysis  (i'crtilizing  constitnent>)  is  given  of  the 
total  crop  produced  in  each  set  of  boxes. 

Results  of  five  years'  experiments  with  fertilizers,  W.  C. 
Stubbs  {Louisiana  Stas.  Bui  3],  M  .ser.,  2)P-  1092-1133).— Afiev  an 
introduction  discussing  the  forms  of  fertilizers  used  with  a  brief  review 
of  the  latest  investigations  relating  to  the  nature,  care,  and  use  of  barn- 
yard manure,  and  remarks  on  the  value  of  leguminous  plants  in  rota- 
tion, deductions  drawn  from  five  years'  experiments  with  fertilizers  for 
staple  crops  on  three  typical  soils  of  the  State  are  rejiorted.  The  fer- 
tilizers which  at  (me  time  or  another  have  entered  into  these  exi^eri- 
ments  are:  NHrof/oions fertilizers — Stable  and  farm  manures,  comi)osts 
with  and  without  cotton  seed  and  with  and  without  acid  ])hosi)hate, 
cotton  seed  (raw,  crushed,  and  rolled),  cotton  seed  meal,  nitrate  of  soda, 
sulphate  of  ammonia,  dried  blood,  fish  scrap,  and  tankage;  Phosphatic 
fertilisers — Dissolved  boneblack,  acid  phosphate,  precipitated  dissolved 
bone,  precipitated  acid  phosphate,  bone  meal,  bone  ash,  floats,  andiron 
slag;  Potassic  fertilisers — Kainit,  muriate  of  potash,  sulphate  of  potash, 
nitrate  of  potash,  carbonate  of  potash,  and  cotton-hull  ashes. 

The  chemical  composition  of   the   soils  experimented  on  was  as 

follows : 

Composition  of  Louisiana  soils. 


Audubon  P.arlc. 

Baton  Eonge. 

Cfilhoun. 

Light 
soil. 

Bark 
soil. 

Bluff 
soil. 

Bluff 
subsoil. 

White 
soil. 

White 
subsoil. 

Front 
field. 

Rear 
field. 

Per  ct. 
13.230 
70. 100 

Per  ct. 
14.  460 
02. 050 

Per  ct. 

1.540 
90. 050 
0. 133 
0.100 
0.  078 
0.170 
0.114 

4.225 

0.  064 
0.  036 
3.150 

Per  ct. 

0.874 
89.  790 
0.  043 
0.164 
0.  054 
0.163 
0.160 

6.510 

0.128 
0.  025 
2.741 

Per  ct. 

2.  3800 
87. 7200 
0.0784 
0.  ]?.00 
0.  0760 
0.  0600 
0.  0210 

6.  6700 

0.1120 
0. 0210 
2. 8200 

Per  ct. 
3.  320 

83.  000 
0.  097 
0.180 
0.123 
0.120 
0.085 

8.880 

0.106 
0.016 
4.210 

Per  ct. 

Per  ct. 

Sand  and  insoluble  matter 

97.010 

0.120 

0.  023 

0.029 

0.085 

0.018 

S  0.336 

>  0.  702 

0.037 

Trace. 

1.575 

0.025 

95.510 
0.000 

P.)tasli 

0.440 
0.120 
0.700 
0.810 

|l  1.280 

0.  JOO 
0.020 
3. 160 
0.112 

0.180 
0.  7.50 
0.  910 
1.360 

13. 440 

0.150 
0.  030 
0.  650 
0.085 

0.029 
0.  058 

0. 145 

0.  074 

0.  529 

0.829 

0.048 

Sulphuric  acid 

Trace. 
2.  225 

0.037 
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The  soil  at  Audubon  Park  is  alluvial,  very  stiff,  and  is  benefited  by 
tliorongli  drainage.  "It  is  an  excellent  quality  of  'mixed'  soil."  That 
at  Baton  Eouge  is  a  brown  loam  belonging  geologically  to  the  Bluff 
formation.  It  is  underlaid  at  varying  depths  by  white  chalky-looking 
clay.  It  is  greatly  benefited  by  drainage,  but  this  is  difhcult  to  obtain 
on  account  of  the  conformation  of  the  land.  The  Calhoun  vsoils  vary 
from  yellow  sandy  clays  to  pure  sand.  "They  are  naturally  very  poor, 
but  susceptible  of  ra])id  improvement  and  responsive  to  the  smallest 
application  of  manures." 

Experiments  were  made  to  determine  the  kind,  form,  and  quantity 
of  each  of  the  fertilizing  constituents  required  by  sugar  cane,  corn, 
oats,  and  cotton  at  Andubon  Park;  cotton,  corn,  sugar  cane,  and  pota- 
toes at  Baton  Eouge;  and  cotton,  corn,  sugar  cane,  tobacco,  and  pota- 
toes at  Calhoun.  Experiments  have  also  been  made  to  test  the  com- 
jiarative  merits  of  broadcast  and  drill  applications  and  applications  at 
different  dates. 

The  results  show  "that  the  crying  want  of  the  Calhoun  soils  is  nitro- 
gen; that  the  soils  of  Audubon  Park,  under  favorable  seasons,  will 
appropriate  one  to  two  rations  of  nitrogen  with  profit.  Baton  Kouge 
soils  are  responsive  to  nitrogen  only  when  properly  combined  with 
phosphoric  acid." 

At  Calhoun  the  order  of  effectiveness  of  the  different  forms  of  nitro- 
gen was  compost  of  cotton  seed,  stable  manure,  and  phosphate;  crushed 
cotton  seed,  nitrate  of  soda,  cotton-seed  meal,  fish  scrap,  tankage,  sul- 
phate of  ammonia,  rolled  cotton  seed,  and  dried  blood.  At  Audu- 
bon Park  cotton-seed  meal  proved  the  most  effective  form,  followed 
closely  by  sulphate  of  ammonia,  fish  scrap,  nitrate  of  soda,  tankage, 
and  dried  blood.  At  Baton  Rouge  sulphate  of  ammonia  gave  the  best 
results,  followed  closely,  however,  by  the  other  forms.  It  is  stated  in 
general  that  there  was  little  preference  in  any  of  these  forms  of  nitro- 
gen. Nitrate  of  soda  apjieared  to  be  most  effective  on  light  sandy  soils, 
suli)hate  of  ammonia  on  stiff'  clay  lands. 

"At  Calhoun,  upon  thin  soils,  licatiou  (24  lbs.)  of  nitrogen  is  nearly  the  maximum 
quantity  which  crops  can  now  appropriate.  With  improvement,  these  soils  may  digest 
and  render  availalde  increased  quantities.  At  Baton  Rouge,  with  favorable  seasons, 
2  rations  (48  lbs.)  of  nitrogen  may  be  assimilated  by  the  crops  with  profit,  though 
on  account  of  almost  annual  droughts,  it  is  unwise  to  apply,  as  a  rule,  larger  quanti- 
ties than  1  ration  (24  lbs.).  Experiments  at  both  of  these  stations  have  determined 
the  above.  At  Audubon  Fark  2  rations  (48  lbs.)  can  easily  be  assimilated  by  sugar 
cane  in  a  fair  season,  provided  tlie  soil  be  well  drained  and  cultivated,  i.  c,  in  good 
tilth.  Experiments  have  shown  that  3  rations  are  excessive  and  always  produce  a 
waste.  On  cotton,  corn,  and  oats  less  quantities  of  nitrogen  will  suffice.  Irisli  jiota- 
toes,  cabbage,  etc.,  may  easily  dispose  of  with  profit  72  lbs.  (3  rations)  of  nitrogen 
per  acre." 

The  experiments  with  phosphoric  acid  indicate  "that  the  soils  of  Audu- 
bon Park  and  Calhoun  require  only  small  doses  of  phosphates  mixed 
with  strongly  nitrogenous  fertilizers  to  .give  remunerative  returns, 
while  the  soils  of  Baton  Eouge  can  consume  goodly  quantities  with 
increased  crop  products."    The  soluble  forms  of  phosphoric  acid  were 
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invariably  more  profitable  than  the  insohible.     Of  tlie  latter,  slag  meal 
was  most  effective,  while  bone  meal  in  no  case  gave  a  profitable  return. 

"  Neither  at  Calhoun  uor  Audubon  Park  have  excessive  (juantities  been  beneficial. 
At  the  former  perhaps  24  lbs.  soluble  phosphoric  acid  per  acre  is  an  abundance  for 
any  crop,  while  1  ration  (36  lbs.)  has  been  found  to  be  ample  for  the  caue  crop  at 
the  latter  station  at  Baton  Rouge.  Upon  the  best  character  of  soils  and  in  favor- 
able seasons  50  lbs.  or  more  to  the  acre  of  this  ingredient  might  be  profitably  applied 
to  certain  crops." 

'No  cro])  .it  any  of  the  3  stations  has  been  benefited  by  the  ap[)lioation  of  potassic 
salts." 

Tiie  results  of  the  experiments  with  the  different  methods  of  appli- 
cation indicated  that — 

"If  the  soil  be  very  loamy  or  clayey  and  retains  fertilizers  well,  perhaps  little  or 
no  loss  will  occur  by  putting  all  the  manure  under  the  plant  at  the  time  of  planting. 
Put  if  the  soil  be  sandy  and  inclined  to  '  leach,'  fertilizers,  particularly  nitrogen  com- 
pounds, should  never  be  ai)plied  all  at  once  under  fibrous-rooted  plants.  Mineral  fer- 
tilizers may  be  thus  applied,  since  they  leach  but  little,  and  even  comidtte  fertilizers 
niay  be  thus  used  under  quickly-growing  tap-rooted  plants.  .    .    . 

"  Where  the  soil  is  open  and  porous  and  root  development  can  occur  witliout  hin- 
drance, then  broadcasting  may  be  done,  with  chances  that  the  fibrous  roots,  permeat- 
ing easily  in  every  direction,  may  catch  most  of  the  applied  fertilizers,  but  in  very 
stiff,  compact  soils  such  extensive  root  development  is  impossible,  and  therefore 
much  of  the  broadcast  fertilizer  will  not  bo  accessible  to  the  roots  of  the  growing 
crop.  As  a  rule,  then,  it  may  be  asserted  that  broadcasting  is  permissible  upon  hoed 
cr<i])s  in  light  soils,  but  wasteful  in  stiff,  heavy  soils." 

The  results  of  experiments  at  Calhoun  strongly  favor  1  application  at 
time  of  planting  under  cotton,  but  "strongly  suggest  the  practice  of 
making  at  least  3  applications  of  fertilizers  for  such  plants  as  corn, 
cane,  etc.  At  Baton  Kouge  little  or  no  loss  has  occurred  from  1  apjdi- 
cation  at  time  of  planting.  .  .  .  At  Audubon  Park  experiments  have 
been  made  similar  to  those  discussed  above,  with  1, 2,  and  3  api)lications, 
with  as  yet,  no  positive  evidence  against  the  iirevailing  custom  of  1 
application." 

As  regards  the  best  depth  of  application  "  the  consensus  of  results 
points  unmistakably  to  the  depth  of  2  to  3  in.  as  producing  the  best 
results,  and  also  shows  the  advantage  of  having  all  the  ingredients 
combined  at  this  depth." 

Successful  results  with  arotation  of  oats,  cowpeas,  cotton,  corn,  and  cow- 
peas  are  reported,  and  in  conclusion  tabulated  data  are  given  for  experi- 
ments with  fertilizers  on  sugar  cane  at  Audubon  Park  for  1892  and  1893, 

Soil  tests  -with  fertilizers  in  Virginia  (Southern  Plnnter,  56  {1S95),  No.  3,  pp. 
79-81). — The  Virginia  State  Board  of  Agriculture,  at  its  meeting  January  8  to  10, 
1895,  adopted  resolutions  appropriating  a  sum  not  exceeding  $1,500  for  the  purpose 
of  conducting  soil  tests  with  fertilizers,  not  more  than  $150  of  which  is  to  be  expended 
in  any  one  Congressional  district.  This  money  is  placed  under  the  control  of  the 
Conini  i^sioner  of  Agricultui-e  and  the  members  of  the  State  Board  of  Agriculture  from 
the  difterent  districts  in  which  experiments  are  made.  The  services  of  a  scientist  to 
aid  in  selecting  and  laying  out  jilats,  supervising  the  exi^eriments  from  time  to  time, 
and  preparing  reports  of  results  are  to  be  secured  through  the  Virginia  Agricultural 
and  Mechanical  College,  or  from  some  other  source,  provided  such  services  can  be 
procured  for  a  sum  not  exceeding  $500. 
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The  general  plan  of  the  experiments  is  to  be  that  adopted  by  the  convention  of 
directors  of  experiment  stations  at  Washington,  March,  1889.'  The  experiments  are 
to  be  made  "  chiefly  in  those  sections  of  the  State  where  the  exhaustion  of  the  soil 
and  the  depressed  conditions  of  agriculture  indicate  their  need." 

On  -w^hat  kind  of  soils,  to  T^-hat  crops,  and  in  vrhat  forms  should  lime  be 
applied,  B.  Sciiultze  (Brauytsclnv.  landiv.  Ztg.,  62  {1894),  No.  51,  pp.  SIS,  214).— A. 
popular  article  in  which  the  draft  of  difi'ereut  crojjs  on  the  lime  content  of  the  soil, 
the  variation  in  lime  content  of  dift'erent  soils,  the  iuHuence  ofchemical  fertilizers  in 
causing  loss  of  soil  lime,  the  indirect  fertilizing  action  and  physical  effect  of  lime, 
and  the  comparative  nu'rits  of  marl,  gypsum,  and  burnt  lime  are  discussed. 

Development  of  the  natural  sources  of  nitrogen  {Landw.  Centbl.  Posen,  23 
{1895),  No.  3,  p.  8). 

The  utilization  of  night  soil  as  a  fertilizer,  J.  H.  Vogel  {Deuf.  laiidw.  Presae,  22 
{1895),  No.  8,  pp.  66,  67). 

The  town  sewage  question  in  its  agricultural  relations,  R.S.  Burn  {Jour.  Bath 
and  West  of  EinjJand  Soc. ,  4  {1893-94),  so:  4,  pp.  106-117). — A  general  discussion  of 
this  subject,  critically  reviewing  present  English  systems  of  sewage  disposal  and 
urging  the  advisability  of  more  extended  use  of  city  sewage  in  liquid  form  on  farm 
lands. 

On  Kiihn's  vie^vs  on  the  value  of  barnyard  manure  nitrogen,  P.  Wagner  {Vent, 
landw.  Presse,  22  {1895),  No.  8,  pp.  62,  63;  No.  10,  p.  83). 

The  rational  use  of  bone  meal,  M.  Ullmann  {Jour.  Soc.  Agr.  Braiant;  L'Engrais, 
10  {1895),  No.  5,  2)p.  113,  114). — A  brief  popular  summary  of  information  as  to  the 
soils  best  adapted  to  bone  meal  and  the  best  methods  and  time  of  application. 

A  new  potash  deposit  {Landiv.  Centbl.  Posen,  23  {1895),  No.  2,  p.  5).— The  dis- 
covery is  announced  of  a  potash  de^iosit  on  the  boundary  of  Beyenrode,  near  Gif- 
horn,  Hanover.  It  is  a  bed  of  kainit  20  to  30  meters  thick  and  containing  27  per 
cent  of  chlorid  of  potassium.  The  deposit  is  calculated  to  contain  2,400,000,000 
centner  (aoont  132,000,000  tons)  of  the  salt. 

Commercial  fertilizers,  W.  L.  Hutchinson  {State  Chemist  Mississippi  Bui.  6,  pp. 
12.) — Notes  on  valuation  and  tabulated  analyses  and  valuations  of  37  official  samples 
of  fertilizers  sent  to  the  inspector  by  manufacturers,  with  a  list  of  manufacturers' 
guaranties. 

FIELD  CROPS. 

Millet,  A.  A.  Crozier  {Michigan  Sta.  Bui.  117,  p.  64,  jigs.  6.) 

Synopsis. — The  principal  topics  treated  are  the  following:  Character  of  soil;  amount 
of  seed;  draft  on  soil  fertility;  curing,  soiling,  and  pasturing  millet;  eflect  of 
millet  hay  on  health  of  animals;  weight,  price,  and  uses  of  millet  seed;  diseases 
and  enemies  of  millet;  descriptions  of  cultivated  forms  or  varieties,  and  yields 
of  different  kinds  of  millet. 

In  1894  there  were  sown  at  the  station  73  samples  of  millet  seed, 
including  IG  species  and  varieties.  The  dry  season  materially  reduced 
tlie  yields  and  altered  the  normal  ripening  period  of  the  different  varie- 
ties. Millet  thrives  best  on  a  warm,  loose,  fertile  soil.  Where  the 
soil  is  poor  or  where  droughts  prevail,  broom  corn  millet  and  common 
millet  are  recommended  as  preferable  to  German  millet;  the  first  men- 
tioned is  specially  recommended  as  resistant  to  drought. 

The  following  table  gives  the  yields  of  Hungarian  grass  hay  on  thirty 
second-acre  plats  on  light,  sandy  soil  and  on  loam  when  1,  2,  4,  and  6 
pecks  of  seed  per  acre  were  sown : 

'Office  of  Experiment  Stations,  Circulars  7  and  8. 
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Effect  of  amount  of  seed  on  yield  of  Hungarian  grass  liay. 


One  peck  ... 
Two  pecks . . 
Four  pecks. 
Six  pecks... 


On  light, 
sandy  soil. 


Pounds. 
70 
41 
42 
39 


On  heavy 
loam. 


Pounds. 
65 
78 
74 
49 


Light  seeding  gave  tlie  best  results.  On  another  series  of  plats  3 
])ecks  of  seed  per  acre  i)roved  too  much  for  all  kinds  of  millet  except 
broom  corn  millet,  which  has  relatively  large  seeds.  The  author  regards 
2  jiecks  of  seed  as  enough  on  ordinary  soils  for  Hungarian  grass,  com- 
mon millet,  and  German  millet.  For  the  production  of  seed  1  peck 
sown  broadcast,  or  less  if  sown  in  drills,  is  recommended  for  all  varieties 
except  broom  corn  millet,  of  which  .'5  pecks  is  preferred. 

As  a  crop  for  subduing  weeds  millet  is  regarded  as  superior  to  buck- 
wheat. Millet  lias  been  satisfactorily  used  for  soiling  and  jiasturage. 
For  pasturing  Hungarian  grass  is  preferred  to  common  millet  and  Ger- 
man millet.  Both  timothy  and  a  mixture  of  clover  and  timothy  failed 
when  sown  with  millet  June  12. 

Numerous  quotations,  representing  conflicting  opinions,  are  given  as 
to  the  effect  of  millet  hay  on  the  health  of  live  stock,  especially  of 
horses. 

The  diseases  and  enemies  of  millet  are  given  as  sorghum  blight  {Bacil- 
JuH  .sorahi),  millet  sinut  ( U.stilago  segctum  var.),  and  the  chinch  bag. 
Millet  has  been  successfully  used  as  a  trap  crop  for  this  insect. 

Common  millet  [Hctaria  itcllca)  is  small  and  early.  Each  root  pro- 
duces numerous  slender  stems  with  nodding,  tapering  heads,  mod- 
erately conii)act  above  but  loose  at  tlie  base.  The  color  of  the  heads 
is  green,  turning  to  a  yellowish  brown  when  rix)e.  The  seeds  are  large, 
yellow,  and  oval. 

Hungarian  grass  {S.  italica  permaniea)  is  medium  in  maturity  and 
has  several  stems  from  each  root,  erect  or  nearly  erect  heads,  oblong, 
dark  purple,  bristly,  and  very  compact;  seeds  oval,  purple,"  mixed  with 
■yellow  immature  grains. 

German  millet  {S.  italica)  is  relatively  late,  has  single  or  few  large 
stems  from  each  root;  the  head  is  usually  nodding,  and  has  purplish 
awns.    The  seeds  are  small,  round,  and  yellow  or  golden. 

Broom  corn  millet  {ranicum  miliaecHm)  has  panicles  resembling  those 
of  broom  corn  and  generally  grows  about  2  feet  high.  It  usually  yields 
less  fodder  than  other  sorts,  but  is  valuable  both  for  forage  and  for  seed 
in  portions  of  the  IS^orthwest  having  short  and  dry  seasons.  "  It  stands 
drought  remarkably  well  and  is  better  adapted  than  any  other  kind  to 
dry  climates  and  poor  soils." 

Several  cultural  varieties  of  broom  corn  millet  were  grown,  among 
them  Japanese  millet,  which  suffered  from  drought,  but  gave  the  largest 
yield  of  forage  among  the  varieties  of  this  groui). 
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Golden  Wonder  millet  {S.  italiea)  Las  very  long,  tapering  heads,  with 
small  green  or  sometimes  rose-colored  bristles.  It  is  easily  aftected  by 
drought,  and  rather  late  in  maturing. 

Other  kinds  of  millet  described  are  Missouri  millet,  Oaliforiua  millet 
{Setaria  italiea),  Italian  millet  {S.  italiea),  Japanese  millet  (S.  italiea), 
Texas  millet  {Fanicum  texanum),  sprouting  millet  (P.  proliferuni  geni- 
culatimi),  barnyard  grass  (P.  crusijalll),  sorgluim  {Andropogon  sorghum), 
Johnson  grass  {A.  Italapensc),  and  pearl  millet  [Peniiisetum  typhoidetim). 

A  list  of  other  sjiecies  to  which  the  name  millet  has  also  been  applied 
is  given.  Tabulated  data  give  number  of  seeds  per  gram,  shape  and  size 
of  seeds,  and  brief  notes  on  the  growth  of  all  samples  of  millet  tested. 

On  the  quality  of  barley  gro^vn  under  different  conditions,  0. 
Kkaus  and  A.  Stellwaaci  {Ztschr.  landic.  Va:  Baijern,  1891,  pp.  164- 
171;  abs.  in  Centbl.  agr.  Chcni.,  23  {1894),  No.  10,  pp.  667-070).— A^  the 
barley  grain  becomes  ripe  its  composition  improves,  the  percentage  of 
starch  increasing  and  that  of  nitrogen  decreasing.  Heavy  manuring, 
when  it  was  accompanied  by  lodging  of  the  straw,  resulted  in  the  for- 
mation of  light  grains  with  a  high  percentage  of  nitrogen  and  a  low 
starch  content.  Among  the  barley  grains  of  a  single  variety  those 
were  most  glassy  which  contained  a  high  percentage  of  protein,  but 
the  protein  content  was  not  the  only  factor  concerned. 

Caiiaigre,  E.  W,  Hilciard  {California  Sta.  Bui.  105,  pp.  1-9). — 
This  is  largely  a  resume  of  all  investigations  heretofore  published  by 
the  stations  which  have  tested  tiiis  crop.  It  api)ears  that  the  decider 
the  tint  of  the  foliage  and  the  root  the  larger  the  percentage  of  tannin  in 
the  root,  a  fact  which  suggests  possible  improvement  in  cahaigre  as  has 
been  effected  in  the  case  of  the  sugar  beet.  A  comparison  of  the  prob- 
able profits  in  growing  black  wattles  and  caiiaigre  is  given,  the  result 
of  the  comparison  being  somewhat  in  fiivor  of  caiiaigre.  The  follow- 
ing table  gives  the  composition  of  the  ash  of  cahaigre  root,  and  for 
comparison  the  composition  of  the  ash  of  the  sugar  beet; 

Cumjiosition  of  ash.  of  cnnalgre  root  and  sugar  hect. 


Silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxid  of  maiiffanoso  ... 
Peroxirt  of  iron  and  aliiniina. 

Pliosplioric  acid 

Snlphuric  acid 

Cbloriu 


iiixcess  of  oxygen  duo  to  clilorin. 


Total 


Percentago  of  pure  ash  in  dry  root 

Percentage  of  crude  asli  in  dry  root 

Percentage  of  carbonic  acid  in  crude  ash. 
Percentage  of  total  nitrogen  in  dry  root.. 


Cafiaigre. 

Sugar 
beet. 

Pei-  cent. 

Per  cent. 

3.89 

3.50 

28.74 

49.40 

2.47 

9.60 

8.16 

6.30 

16.93 

8.90 

0.98 
2.45 

1.10 

18.19 

14.  30 

13. 16 

4.70 

6.43 

2.00 

101.40 

100.  40 

1.40 

0.57 

100.00 

99.83 

4.18^ 

4.35 

4.79 

5.44 

5.20 

20.  00 

1.93 

0.87 
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"RongJily  spoakiiig,  wo  htg  ])i'obably  justified  iu  assnniiin;-  that  for  equal  weiglits 
of  cro])  tlio  cost  of  replaciug  the  miueral  soil  iugredieuts  by  the  purchase  of  fertili- 
zers when  necessary,  will  be  about  the  same  for  both  crops  (cauaigre  and  sugar 
beets);  while  as  regards  nitrogen,  our  determination  sliows  that  the  cauaigre  draws 
nearly  twice  as  heavily  as  the  beet,  so  that  a  crop  of  10  tons  of  fresh  roots  Avill  take 
out  of  the  soil  nearly  100  lbs.  of  nitrogen  per  acre.  In  regular  culture  it  should, 
thereibre,  probably  be  alternated  with  leguminous  crops,  that  enrich  the  soil  in 
nitrogen." 

Corn  as  a  silage  crop,  W.  H.  Jordan  {Maine  8ta.  Rpt.  1893,  pp. 
57-63). — Tliis  article  contains  tlie  results  of  a  comi^arison  of  silage 
made  from  Southern  corn  and  Maine  field  corn,  previously  published  as 
Bulletin  11  of  the  station  (E.  S.  K.,  6,  p.  34),  and  a  study  of  the  ripen- 
ing of  silage  corn.  On  each  of  10  twentieth-acre  ])lats  one  fifth  of  the 
area  of  corn  was  cut  at  5  dift'ereut  dates.  The  following  table  gives 
the  yield  of  green  corn  and  of  dry  matter  resulting  from  harvesting 
the  crop  at  different  stages  of  growth : 

Yield  of  green  corn  and  dry  matter  in  an  acre  of  corn  at  different  stages  of  growth. 


Days  in 

each 
period  of 
growth. 

Yield  of 

green  corn 

per  acre. 

Dry  matter. 

Gain  in 
weight 
in  each 
period. 

Rate  of 

Date  of  cutting  and  condition  of  crop. 

In  crop. 

Yield  per 
acre. 

gain 
per  day. 

Pounds. 
26, 166 

29,  777 
31,000 
28,  833 

27,  777 

Per  cent. 
11.71 
17.  50 
19.  .55 
23.17 
25.34 

Pounds. 
3,  064.  0 

5,  210. 9 

6,  060. 5 

6,  680.  6 

7,  639. 7 

Pounds. 

Pounds. 

August  28,  a  few  roasting  ears 

13 
7 
8 
? 

2, 140.  9 
849.6 
620. 1 
358. 1 

16,').  0 
121  3 

September  12,  some  ears  glazing 

77.5 
39.8 

1 

3,  974. 7 

1 

The  following  table  gives  the  amounts  of  the  different  nutrients  con- 
tained in  the  corn  crop  at  different  dates: 

Yield  per  acreof  different  classes  of  nutrients  of  the  corn  plant  at  different  stages  of  growth. 


Date  of  cutting. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
extract. 

Sugars. 

Starch. 

Fat. 

August  15,  ears  beginning  to  form' 

August  28,  a  few  roasting  ears 

September  4,  all  roasting  ears 

Sejitember  12,  some  ears  glazing. . 
September  21,  all  oars  glazed 

Pounds. 
285.9 
338.  7 
376.3 
372.4 
416.1 

Pounds. 
458.4 
611.7 
689.6 
639.5 
649.8 

Pounds. 
812.  3 
1,  214.  0 
1, 192.  0 
1,291.0 
1,  309.  0 

Portnds. 
1,428 
2,892 
3,621 
4,177 
4,457 

Pounds. 
358.5 
1,  064.  0 
1,248.0 
1,  407.  0 
1,161.0 

Pounds. 

Pounds. 
79.7 

108 

297 

357 

1,083 

153.7 
181.8 
200.4 
208.4 

130.2 
77.4 

191.4 
38.1 

496.7 
95.0 

3,029 
1,565 

802.  5 
97.0 

1,083 
975 

128.7 

54.7 

'  The  manner  of  drying  the  sample  taken  from  the  lot  cut  at  this  period  may  have  caused  a  loss  of 
sugar. 

"Two  facts  are  clearly  shown :  First,  that  the  later  growth  of  dry  matter  in  the  corn 
plant  is  made  up  chiefly  of  non-nitrogenous  compounds ;  aud  second,  a  large  percent- 
age of  these  compounds  consisted  of  sugars  and  starch,  substances  that  are  the  best 
of  their  class  for  the  jiurposes  of  animal  nutrition." 

Variety  tests  of  oats,  H.  J.  Waters  and  R.  J.  Weld  [Pennsylvania 
Sta.  Bpt.  1893,  pp.  116,  117). — Fifteen  varieties  were  tested  in  1893  on 
dujilicate  twentieth-acre  x^lats.    Tabulated  data  give  yields  for  each 
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year  of  all  varieties  tested.    The  average  yields  per  acre  for  1890, 1891, 
1892,  and  1893  were  as  follows: 

Average  yield  per  acre  for  4  years  of  varieties  of  oats. 


Variety. 

Bushels. 

Variety. 

Bushels. 

Baltic  White 

43.  62 
42.  62 
42.  J.l 
41.03 
40.91 
39.13 
37.89 
37. 14 

37  13 

36  89 

35  59 

34.27 

Scottish  Chief 

32  75 

32  52 

30.06 

Influence  of  maturity  upon  the  yield  of  dry  matter  in  soiling 
rye,  H.  J.  Waters  {Pennsylvania  Sta.  lipt.  1S93,  xyp.  52-51). — This 
experiment  was  conducted  on  9  plats  each  0  by  100  ft.  On  3  plats  rye 
was  cut  just  before  heading-,  May  19;  on  3  plats  it  was  harvested 
when  three  quarters  headed,  May  24;  on  the  other  plats  the  crop  was 
cut  when  in  blossom.  May  31.  The  rye  cut  before  heading  yielded 
1,624.94  lbs.  of  dry  matter  per  acre;  that  three  quarters  headed  2,702.79 
lbs.;  and  that  cut  when  in  blossom  3,763.94  lbs.  Assuming  that  the 
3  lots  of  rye  were  equally  digestible,  the  calculated  yield  of  digestible 
matter  per  acre  was  as  follows : 

Yield  of  digestible  matter  per  acre  in  rye  cut  at  different  stages  of  growth. 


state  of  maturity. 

Dry 
matter. 

Ash. 

Protein. 

Tiber. 

Nitrogen- 
free  ex- 
tract. 

Fat. 

Pounds. 
1,189.3 
],986.5 
2,  780.  8 

Pounds. 
68.  58 
96.22 
133.  61 

Pounds. 
160.  29 
2r2.  54 
248.  45 

Pounds. 

369.1 

696.0 

1, 161. 0 

Pounds. 

555.3 

937.  0 

1, 180.  3 

Pounds. 
36  05 

44.71 

57.43 

As  much  digestible  dry  matter  was  produced  by  1  acre  of  rye  cut 
when  in  bloom  as  by  2.34  acres  cut  12  days  previously  and  just  before 
heading. 

Australian  salt  bush,  M.  E.  Jaffa  {California  i^ta.  Bui.  105,  pp. 
10-16). — The  Australian  salt  bush  {Atriplex  semihaccata),  grown  at 
the  Tulare  Substation  on  someof  the  worst  alkali  spots  on  the  grounds, 
yielded  at  the  rate  of  about  5  tons  of  dry  matter  per  acre.  It  is  readily 
Ijropagated  by  seed.  Sheep  and  hogs  eat  the  green  plant  readily,  and 
horses  and  cattle  soon  get  accustomed  to  it  when  mixed  with  other  food 
atfirst.  The  following  table  gives  the  proximate  composition  of  thisplaut: 


Composition  of  Australian  salt  bush. 

Fresh. 

Air- 
dried. 

Water- 
free. 

Per  cent. 

78.  U3 
2.  75 

10.41 
0.48 
3.75 
4.58 

Per  cent. 

7.05 
11.64 
44.05 

2.01 
15.88 
19.37 

Per  cent. 

12.53 

47.39 

Fat ; 

2.16 

Fiber 

17.08 

Ash 

20.84 

Total 

100.  00 

100.  00 

100.  00 
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"  The  preceding  analyses  prove  that  this  fodder  is  one  of  consider- 
able nicrit." 
The  lolloping  table  gives  the  composition  of  the  ash: 

Compos'iiion  of  the  ash  of  JnstraHan  salt  hiinli. 

Per  cent. 

Silica 16.24 

Potash 11. 42 

Soda 35.39 

Lime 5.  79 

Magnesia 3. 23 

Peroxid  of  iron 1. 38 

Ahiuiiua 1.  95 

Brown  oxiil  of  niaugauose 0. 22 

Phosphoric  acid 2. 80 

Sulphuric  acid 2.  64 

Chlorin 24.33 

105.  35 
Excess  of  oxygen  due  to  chlorin 5.  35 

Tota  1 100. 00 

Per  cent  of  pure  ash  in  air-dried  substance  . ; 19.  37 

Althoiigli  a  ton  of  the  air-diied  plant  contains  nearly  14  lbs.  of  jiot- 
ash  and  3^  lbs.  of  phos])horic  acid,  the  fertilizing  valne  of  the  ashes  is 
more  than  balanced  by  the  large  amount  of  injurious  alkali  Avliich  it 
contains.  A  crop  of  10,000  lbs.  of  dry  salt  bush  removed  21.3  lbs.  of 
l^otash,  5.93  lbs.  of  phosphoric  acid,  and  IS.OOlbs.  of  nitrogen  from  the 
soil.  By  analyzing  the  alkali  spots  on  which  the  plant  was  grown  and 
the  crop  itself,  it  was  found  that  a  single  crop  of  Australian  salt  bush 
removed  2.5  per  cent  of  the  total  potassium  sulphate  in  the  soil,  2.99 
l)er  cent  of  the  sodium  chlorid,  and  2.21  per  cent  of  the  sodium  carbon- 
ate. "Soils  where  the  percentages  of  alkali  are  near  the  limit  of  toler- 
ance can  no  doubt  be  sensibly  relieved  by  planting  the  salt  bush  and 
permanently  removing  each  cutting  from  the  land." 

Fertilizer  experiments  vi^ith  tobacco,  W.  Frear  {Pennsylvania 
ma.  apt.  1893,  pp.  82-112). 

Synopsis. — This  is  a  report  of  progress  on  an  experiment  conducted  by  the  station  in 
cooperation  with  the  Lancaster  County  Tobacco  Growers'  Society.  Tabulated 
data  give  the  yields  of  unferuieuted  tobacco ;  the  results  are  discussed  at  length. 

General  discussions  on  the  tobacco  crop,  on  tlie  soil  and  climate  of 
Lancaster  County,  and  on  tlie  theory  and  practice  of  manuring  the 
crop  precede  an  account  of  the  experiments  conducted  in  1893  at  2 
localities  in  Lancaster  County. 

The  questions  investigated  were:  (1)  Effects  of  phosphoric  acid  on 
limestone  soils;  (2)  relative  values  of  sulphate  of  potash  and  double 
carbonate  of  potash  and  magnesia;  (3)  cotton-seed  meal,  linseed  meal, 
horn  meal,  and  mixed  cotton-seed  meal  and  nitrate  of  soda  as  sources 
of  nitrogen  in  complete  fertilizers;  (1)  relative  values  of  stable  manure 
and  chemical  fertilizers;  and  (5)  profit  from  the  use  of  the  above-men 
tioned  fertilizers. 
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"As  a  basis  of  comparison  it  was  determined  that  with  a  single  exception  all  the 
aitilicial  fertilizers  should  have  the  following  composition  : 

Pounds 


Nitrocen 

lMi()s])li(irie  acid  (available) 
Potash  (water  soluble) 


95 
155 
155 


"This  corresponded  to  the  composition  and  quantity  recommended  for  use  in  the 
case  of  one  of  the  most  poi)ular  tohacco  manures." 

This  formula  was  of  necessity  not  strictly  followed  in  1893.  The  fer- 
tilizers used  cost  at  retail  prices  $27.22  to  $.41.77  per  acre. 

At  Donegal  the  ex]jerimeiit  occupied  20  twentieth-acre  plats  and  at 
Eocky  Springs  10  twentieth-acre  plats,  using  duplicate  plats  in  both 
localities. 

At  Donegal  the  soil  was  a  limestone  clay;  the  surface  soil  was  6  or  7 
in.  deep,  and  the  subsoil  a  heavy  yellow  day.  Drought  obscured 
the  results.  However,  phosphoric  ncid  appeared  to  increase  the  yield 
of  leaf  and  of  wrapper  leaf.  Double  carbonate  of  potash  and  magnesia 
gave  a  slightly  larger  yield  than  sulphate  of  potash.  The  results  from 
cotton-seed  meal  were  regarded  as  .slightly  more  favorable  than  those 
from  linseed  meal.  Nitrate  of  soda  (one-half  applied  interculturally) 
appeared  to  reduce  the  yield  of  wrai)pers.  Barnyard  manure  showed 
no  superiority  over  commercial  fertilizers. 

At  Eocky  Springs  the  soil  was  thin  and  "gravelly,"  belonging  in  the 
limestone  class.  Drought  and  hail  vitiated  the  results.  Here  phos- 
phoric acid  was  without  marked  effect. 

The  yield  and  quality  of  the  fermented  tobacco  and  the  results  of  the 
chemical  studies  on  the  cro])S  are  to  be  published  later. 

Experiments  with  wheat,  U.  J.  Waters  and  E.  J.  Weld  [Penn- 
sylvania Sta.  lipt.  1893,  pp.  112-115 J  dgm.  1). — These  consisted  of  tests  of 
varieties  and  of  seed  selected  by  hand  in  comparison  with  that  from 
the  threshing  machine.  ^STo  marked  differences  in  yield  resulted  from 
the  2  classes  of  seed.  On  duplicate  twentieth-acre  plats  26  varieties  of 
wheat  were  tested  in  1892  and  33  varieties  in  1893.  Tabulated  data 
give  yields  of  every  variety  for  each  year  tested.  The  average  yields 
l)er  acre  for  1890,  1891,  1892,  and  1893  were  as  follows: 

Average  yields  of  different  varieties  of  wheat  for  4  years. 


Variety. 


Bushels. 


Keliable 

Valley 

Currell  Prolific 

Deitz  Longberry  Ked 

Wyandotte  lied 

Fulcaster 

Ontario  Wonder 

Mediterranean 

Theiss 

Kaub  Black  Prolitic  . 

Democrat 

Eed  Fultz 

Sibley  iJ'ew  Golden.. 


32.33 
30.  97 
30.97 
30.84 
30.71 
30.52 
29.54 
28.90 
28.35 
28.  23 
28.08 
27.  78 
27.  56 


Variety. 


Extra  Early  Oakley  . 
Uie.hl  Mediterranean 

Fultz 

Gorman  Emperor 

Mealy 

Kiirger 

Deitz 

McGhee  Wliite 

Tuscan  Island 

Velvet  Chatt' 

Finley 

Irniiroved  Kice 

Miller  Prolitic 


Bushels. 


27.41 
27.  25 

27. 18 
2G.  98 
26.86 
26.08 
25.98 
25.47 

25. 19 
24.67 
24.30 
23.18 
22.18 
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The  culture  of  autumn  catch  crops,  P.  P.  Deherain  [Ann.  Agron., 
21  {1895),  No.  1,  pp.  5-16;  abs.  in  Compt.  Rend.,  120  [1895),  No.  2,  pj). 
59-64). — The  author  had  previously  shown'  that  on  soil  kept  entirely- 
bare  of  vegetation  the  loss  of  nitrates  through  the  drainage  water  was 
very  considerable.  In  practice,  however,  after  the  removal  of  a  grain 
crop,  weeds  and  shelled  grain  gerininate  and  afford  some  vegetation 
during  the  autumn.  Hence  he  compared  the  amounts  of  nitrates  lost 
in  the  drainage  water  of  land  covered  with  grass  and  that  on  which  a 
crop  of  clover  was  growing.  With  grass  the  loss  per  hectare  during 
the  autumn  of  1893  was  13.78  kg.,  with  clover  22.18  kg.  This  heavy 
loss  with  both  kinds  of  vegetation  was  attributed  to  the  dryness  of  the 
summer  of  1893  and  to  the  fact  that  when  the  autumn  rains  came  the 
plants  were  too  feeble  to  appropriate  all  of  the  nitrates  at  their  dis- 
posal. In  1894  the  drainage  water  from  the  grass  pots  contained  9.76 
kg.  of  nitric  nitrogen  per  hectare,  that  from  the  clover  pots  15.03  kg. 

The  office  of  catch  crops  is  twofold,  to  take  up  nitrates  during  their 
growth  and  to  supply  nitrogenous  matter  to  the  soil  after  being  plowed 
under.  From  the  preceding  figures  grass  was  more  active  than  clover 
in  preventing  the  escape  of  the  nitrates.  However,  clover  when  plowed 
under  afforded  79.59  kg.  of  nitric  nitrogen  per  hectare,  while  rye  grass 
furnished  only  55.15  kg.,  thus  showing  the  superiority  of  clover  as  a 
crop  for  green  manuring. 

An  investigation  by  M.  Breal  confirmed  the  above  results.  He  found 
in  1  kg.  of  soil  which  received  no  green  manure  141  mg.  of  nitric  nitro- 
gen; in  the  same  amount  of  soil  in  which  rye  grass  had  been  turned 
under,  190.8  mg. ;  and  in  the  same  amount  of  soil  in  which  alfalfa  had 
been  turned  under,  289.4  mg. 

In  1894  vetch  sown  on  stubble  in  August  and  plowed  under  late  in 
October  or  November  afforded  78  to  90  kg.  of  nitric  nitrogen  per  hec- 
tare, which  is  estimated  as  equal  to  15,600  to  18,000  kg.  of  manure. 

It  was  found  that  the  dry  matter  of  the  roots  of  wheat  contained  a 
larger  percentage  of  nitric  nitrogen  than  that  of  rye  grass  and  much 
more  than  that  of  clover. 

The  effect  of  chlorin  compounds  on  yields  of  peas,  grains,  and 
potatoes,  and  on  the  starch  content  of  potatoes,  J.  Schulte 
(Magdeb.  Ztg.,  1894,  No.  244;  abs.  in  Centbl.  agr.  Ghem.,  23  {1894),  No. 
10,  pp.  706,  707). — The  following  chemicals  were  applied  to  peas,  rye, 
barley,  and  potatoes:  Calcium  chlorid,  magnesium  chloric!,  sodium 
chlorid,  magnesium  sulphate,  and- potassium  sulphate.  None  of  these 
chemicals  reduced  the  yield  of  grain  nor  the  percentage  of  starch  in 
the  potato  tubers.  Indeed,  the  yield  of  potato  starch  on  the  plat  to 
which  magnesium  chlorid  was  applied  was  somewhat  larger  than  on 
the  untreated  plat. 

Fertilizer  experiments  on  corn,  oats,  wheat,  and  grass,  H.  J. 
Waters  and  E.  J.  Weld  {Pennsylvania  Sta.  Ept.  1893,  pp.  65-81). — 

»Ann  Agron.,  19  (1893),  No.  7,  pp.  305-338  (E.  S.  R.,  5,  p.  419), 
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This  is  a  report  on  rotation  experiments  with  corn,  oats,  wheat,  and 
timothy  and  (;hjver  on  4  series  of  36  eighth-acre  plats,  commenced  in 
1881.^  All  fertilizers  were  ai)plied  annually.  IsTitrogen  was  supiilied  at 
the  rate  of  24,  48,  and  72  lbs.  per  acre  in  the  form  of  dried  blood, 
nitrate  of  soda,  or  snli)hate  of  ammonia;  also  as  barnyard  manure,  the 
amount  of  nitrogen  in  the  latter  not  being  determined.  Phosphoric 
acid  was  supplied  at  the  rate  of  48  lbs.  per  acre  in  the  form  of  dissolved 
bone-black.  Potash  was  furnished  at  the  rate  of  100  lbs.  per  acre  in 
muriate  of  potash.  Gypsum,  lime,  ground  limestone,  and  ground  bone 
were  also  used  in  a  few  instances. 

Tabulated  data  give  for  each  plat  the  yields  of  corn,  stover,  oats, 
oat  straw,  wheat,  wheat  straw,  and  hay  for  1892  and  1893,  and  the  aver- 
age yields  of  the  12  years  during  which  the  experiment  has  been  in 
progress. 

The  following  table  gives  the  average  increase  in  yield  of  the  different 
crops  during  12  years  with  coihplete  fertilizers  containing  24  lbs.  per 
acre  of  nitrogen  in  different  forms,  and  with  complete  fertilizers  con- 
taining 24,  48,  and  72  lbs.  of  nitrogen  per  acre: 

Average  increase  in  yield  for  12  years  ivith  different  fertilizers. 

Timothy 
Fertilizer.-  Corn.        Wlieat.       Oats.  and 

clover. 


Dried  blood  and  niineraLs 

Nitrate  of  soda  and  minerals 

Sulphate  of  ammonia  and  minerals 

24  11)8.  of  nitrogen  and  minerals 

48  Ib.s.  of  nitrogen  and  minerals 

72  Iha.  of  nitrogen  and  minerals 

Barnyard  manure 


Corn. 

Wheat. 

Oats. 

Bushels. 

Bushels. 

Bushels. 

6.93 

3.76 

6.21 

10.53 

4.80 

6.04 

13.28 

5.90 

6.  .54 

7.35 

2.49 

5.51 

8.73 

5.03 

7.03 

12.17 

6.15 

6.23 

8.52 

3.17 

5.68 

Pounds. 
-80 
473 
666 
681 
545 
508 
395 


Notes  on  plants  distributed  by  the  station,  E.  J.  Wickson  {Cali- 
fornia Sta.  Bui.  106,  pp.  8,  figs.  2). — Brief  descriptive  notes  on  the  most 
important  plants  distributed  are  given.  Folygonum  saehalinense  "is 
a  coarse  plant  and  is  not  advocated  as  a  substitute  for  well-known  forage 
plants  where  the  latter  are  satisfactory.  For  dry  lands  scant  of  useful 
growth  the  plant  is  commended  for  trial.  It  has  a  perennial  root  which 
withstands  both  drought  and  freezing  of  the  ground.''  Australian  salt 
bush  {Atriplex  semibaccata)  made  in  Tulare  County  a  wonderful  growth 
on  strongly  alkaline  soil.  The  flat  pea  {Lathyrus  sylvestris),  from  reports 
received  from  growers,  appears  to  be  much  valued  in  some  parts  of 
California.  The  following  forage  plants  have  been  found  the  most  satis, 
factory  for  dry  soil,  but  are  not  offered  as  substitutes  for  better  plants 
on  naturally  moist  land:  Tall  oat  grass  [Arrhenatherum  avenaceum), 
Schrader's  brome  grass  {Bromus  u7iioloides),  Hungarian  brome  grass 
{B.  inermis),  Japanese  wheat  grass  {Agropyrum  japonicum),  many-flow- 
eriBd  millet  grass  {Milium  miiltifiorum),  hairy-flowered  paspalum  {Pas- 
palum  dilatatum),  and  Texas  blue  grass  {Poa  arachnifera). 

'  See  also  Report  of  the  Station  for  1890,  p.  12-t  (E.  S.  R.,  3,  p.  718). 
14467— Ko.  8 4 
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The  square-pod  pea  {Lotus  tetragonolohus)  is  an  annual  leguminous 
])lant  which  at  the  station  on  2  difterent  plats  yielded  at  the  rate  of  24 
and  26  tons  of  green  material  per  acre.  Other  plants  for  distribution 
are  Jesuits'  tea  {Psoralea  glandulosa),  Persian  table  grapes,  Italian 
wine  grapes,  olive  cuttings  or  scions,  tree  tomato  of  Jamaica  {Solaniim 
hetaceum),  canaigre,  rice,  sugar  cane,  2  varieties  of  beans,  1  of  wheat, 
zigzag  corn,  and  New  England  spinach  [Tetragonia  exiHinsa). 

Cultural  methods  for  improving  the  yield  of  barley,  M.  Hollrung  (Ztschr. 
laudw.  Ver.  Eessen,  1S94,  No.  52,  pp.  424,  425). 

Beets  running  to  seed,  Rimpau  {Dent,  hnidw.  rresse,  21  {1894),  No.  102,  pp.  984, 
985). — A  discnssiou  of  the  iuflueiices  which  cause  certain  biennial  plants  to  form 
seed  stems  during  the  first  year  of  growth. 

Caiiaigre,  B.  M.  Lklong  {California  Slate  Bd.  Hort.  Bpt.  1S9S  and  1894,  pp.  420-425, 
pJs.  S,  figs.  2). — A  general  discussion  of  the  culture  of  canaigre  {Ramex  kyrnenosepa- 
his),  chiefly  compiled  from  Arizona  Station  Bulletin  7  (E.  S.  R.,  4,  p.  804).  Analyses 
of  the  root  are  given,  and  the  plant  and  its  roots  and  seeds  are  illustrated. 

List  of  forage  and  miscellaneous  plants  under  trial,  O.  Lugger  {Minnesota  Sta. 
lipt.  1893,  pp.  291-307). — The  author  has  under  trial  in  small  plats  546  forage  and  mis- 
cellaneous plants  as  follows:  Grasses,  437  species;  legumes,  92  species;  and  miscel- 
laneous forage,  textile,  and  oil-producing  plants,  17  species.  The  object  of  the  trials 
is  to  offer  as  many  species  as  possible  to  the  students  for  study  and  to  ascertain  what 
ones  are  adapted  to  th.e  climate  of  the  State.  Nothing  is  given  as  to  the  relative 
value  of  the  species  tested. 

Proximate  analysis  of  upright  brome  grass  (Bromus  erectus),  E.  Kinch  {Agl. 
Students'  Gas.,  n.  ser.,  7  {1S94),  No.  2,  p.  48). 

Sisal  hemp  in  the  Bahamas  {Kew  Misc.  Bui.  96,  pp.  412-414). 

Fertilizer  experiments  on  oats  {Agl.  Studentu'  Gaz.,  n.  ser.,  7  {1894),  No.  2, 
pp.  39-42). 

Variety  tests  of  potatoes,  H.  J.  AVateus  and  R.  J.  Weld  {Pennsylvania  Sta.  Bpt. 
1893,  p.  117). — The  yields  and  brief  descriptive  notes  are  given  in  the  form  of  tables 
for  12  varieties  tested  on  twentieth-acre  plats.  The  most  productive  was  Early 
Puritan,  followed  by  Green  Mountain  and  Empire  State. 

Variety  tests  and  experiments  with  green  manures  for  potatoes,  Croche- 
TELLE  {Ann.  Agron.,  21  {1895),  No.  1,  pp.  17-34). 

Increasing  the  harvest  by  selecting  seed  potatoes,  A.  Sempotowski  {Deut. 
landw.  Presse,  22  {1895),  No.  3,  p.  21). 

Storing  and  keeping  potatoes,  G.  Fabius  {Ind.  T.ait.,  15  {1895),  No.  2,  p.  12). 

The  soja  bean,  its  origin,  properties,  and  acclimatization,  E.  Martin  {Eev. 
Svientif.,  3  {1895),  ser.  4,  No.  5,  pp.  144-146). 

Soja  beans,  F.  E.  Emery  {Southern  Planter,  1895,  Feb.,  jyj.  56,  67). 

Sugar  beets,  H.  Snyder  {Minnesota  Sta.  Bpt.  1893,  pp.  63-72). — A  reprint  from 
Bulletin  27  of  the  station  (E.  S.  R.,  4,  p.  723). 

The  Lahaina  sugar  cane  {Eew  Misc.  Bui.  96,  pp.  418,  419). 

The  introduction  of  tobacco  into  France,  E.  Roze  {Jour.  Bot.  France,  8  {1894), 
No.  21  and  22,  pp.  375-380). — An  historical  sketch. 

Experiments  with  wheat,  A.  C.  Magrudek  (O/c/a/zoma  Sta.  Bui.  12,  pp.  4).— -These 
consisted  of  tests  of  A'arieties,  dates  of  sowing,  and  an  experiment  in  manuring 
wheat.  On  the  manured  portion  of  the  field  the  variety  making  the  largest  yield 
was  Currell;  on  the  nnmanured  portion,  Sibley  Hybrid.  Stable  manure  largely 
increased  the  yield.  Wheat  was  sown  at  intervals  of  one  week  from  September  7  to 
the  following  January.  The  largest  yield  resulted  from  the  sowing  made  Septem- 
ber 21. 
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Chemical  investigation  of  seed  wheat  and  of  the  wheat  plant,  H.  Snyder 
{Minnesota  Sta.  Bpt.  1893,  pp.  147-160). — A  reprint  of  Bulletiu  29  of  the  station  (E. 
S.  R.,  5,  p.  8G7). 

Experiments  with  wheat,  oats,  barley,  corn,  and  potatoes,  A.  Boss  {Minnesota 
Sta.  Bpt.  1S93,  pp.  201-214).— A.  reprint  from  Bulletin  31  of  the  station  (E.  S.  R.,  5,  p. 
1073). 

Seed  growing  in  Germany,  E.  Sarsson  {Gard.  Ghron.,  17  (1895),  ser.  3,  p.  136). — 
An  account  of  the  seed  industry  at  tlie  town  of  Quedlinburg. 

Making  silage  by  the  use  of  Blunt's  press,  Muller  {Ztsehr.  landw.  Ver.  Bayern, 
S4  {1894),  JSlov.,  pp.  868-872). 

HORTICULTURE. 

Classification  of  the  sexual  affinities  of  Frunus  americana  vars., 

C.  W.  Heideman  {Expt.  Sta.  New  (Jim,  Minnesota,  Ept.  1894,  pp.  10, 
ph.  2). — This  consists  of  a  report  of  investigations  upon  tbe  fertiliza- 
tion of  plmns,  tliose  used  in  the  experiments  being  cliiefly  wild  trees, 
although  a  few  cultivated  varieties  were  also  emi)loyed.  Kumerous 
crosses  were  made,  and  a  careful  anatomical  and  physiological  vstudy  of 
the  pistils  and  anthers  was  undertaken,  to  determine  the  forms  best 
adapted  for  self  and  cross  fertilization  and  to  ascertain  the  reasons  of 
self  and  cross  sterility.  The  Howers  were  found  to  fall  in  3  groups, 
each  with  2  subdivisions:  Dichogamous,  comprising  proterogynous  and 
proterandrous;  Heterostyled,  comprising  long-styled  and  short-styled; 
and  Bisexual,  comprising  gynodioecious  and  andromoecious.  The  her- 
maphrodite form  was  found  to  be  not  common.  The  period  of  bloom 
usually  lasts  for  3  days  to  a  week,  although  the  actual  time  in  the  life 
of  a  blossom  during  which  fertilization  may  be  effected  was  found 
rarely  to  exceed  2  hours,  beginning  from  2  to  24  hours  after  the  blossom 
has  fully  expanded. 

The  crosses  between  these  various  forms  of  flowers  were  found  to 
vary  greatly,  in  some  cases  not  being  possible.  Reciprocal  crosses  were 
also  found  to  vary  in  the  intensity  of  fertilization.  The  term  illegiti- 
mate is  ajjplied  to  such  union  of  the  reproductive  elements  as  results  in 
development  of  the  ovary  below  the  normal.  Out  of  49  possible  combi- 
nations of  pollination  only  13  are  considered  legitimate,  the  others 
giving  negative  or  but  feeble  results.  Figures  are  given  of  the  various 
forms  of  flowers  and  a  diagram  showing  diflerent  ways  in  which  fertili- 
zation can  be  accomplished. 

Strawberry  culture,  W,  B.  Alwood  {Virginia  Sta.  Bui.  37,  pp. 
13-19). — Descriptive  and  cultural  notes  and  tabulated  data  on  39  varie- 
ties of  strawberries  grown  on  the  station  farm.  The  plants  were 
mulched  the  previous  fall  with  straw,  which  was  not  removed  until  the 
middle  of  April,  thus  sheltering  the  plants  through  the  winter  and  until 
after  the  spring  frosts.  Uncovered  plants  bloomed  in  March  and  were 
killed  by  a  severe  freeze  the  latter  j^art  of  the  month.  The  rainfall  was 
less  than  normal  and  the  mean  temi)erature  of  the  spring  was  low, 
resulting  in  a  reduced  crop  of  berries,  only  about  one  third  the  average 
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yield  being  matured.  Three  tables  are  given,  one  showing  the  coin- 
l)arative  yield  of  the  varieties  as  determined  from  0  plants  of  each  sort, 
another  giving  the  dates  of  bloom  and  fruit  production  and  quality, 
and  the  third  giving  data  for  the  10  most  productive  varieties.  Brandy- 
wiue.  Cyclone,  Longfield,  and  Tennessee,  comparatively  new  varieties, 
are  considered  among  tlie  best.  A  list  of  134  varieties,  tested  up  to 
date  at  the  station,  is  given. 

The  grafting  of  grapes,  E.  Gr.  Lodeman  {New  YorJc  Cornell  Sta. 
Bui.  77,  pp.  159—176,  Jigs.  16). 

Synopsis. — IlhTstrated  directions  for  the  various  methods  of  grafting  grapes,  Avith 
remarks  on  the  physiology  of  grafting. 

Introduction  (pp.  459-464). — The  structure  of  the  grape  .stem  is 
described  and  tigured  and  the  physiology  of  the  conibinatjon  of  the 
stock  and  scion  is  given.  It  is  urged  that  the  scion  be  dormant  or  at 
least  less  active  than  the  stock.  Grafting  is  recommended  to  be  per- 
formed either  in  the  tall  after  the  flow  of  sap  has  ceased,  early  in  the 
spring  befoi'C  the  flow  has  begun,  or  in  late  spring  when  the  ftrst  activity 
of  the  sap  has  diminished.  Early  spring  is  considered  as  perhaps  the 
most  suitable  time. 

Methods  of  grafting  (pp.  4G4-475). — Directions  are  given  for  making- 
cleft  grafts,  crown  grafts  by  inlaying,  cutting  grafts,  modified  tongue 
grafts,  side  grafts  on  stocks,  and  on  root  cuttings.  The  directions  are 
given  in  detail  and  the  implements  and  processes  are  fully  illustrated. 
Cleft  grafts  are  mentioned  as  being  made  by  eitlier  completely  or  only 
partially  severing  the  stock.  Grape  grafting  is  believed  to  be  followed 
by  better  results  if  the  scions  are  inserted  below  the  surface  of  the 
ground.  Cleft  grafting  and  side  grafting  are  considered  the  most  suit- 
able and  satisfactory  methods.  Cuttings  are  best  grafted  by  tongue 
grait. 

A  concise  summary  is  given  embodying  the  important  points  made  in 
the  bulletin. 

Fruits,  K.  L.  Watts  ( Tennessee  ^Sta.  Bui.,  vol.  VII,  No.  3,  pp.  113-156). 

iS^Hojwis.- -Cultural  and  varietal  notes  on  grapes,  strawberries,  raspberries,  black- 
berries, pears,  apples,  and  peaches. 

Grapes  (pp.  14o-15()). — Ninety  varieties,  comi)rising  391  vines,  are 
being  grown  in  the  station  vineyard,  most  of  which  fruited  the  past 
season.  Brief  descriptive  notes  are  given  on  31  varieties.  The  dis- 
ea.ses,  black  rot  and  brown  rot,  attacking  the  vines  and  leaves,  are 
briefly  described,  and  directions  for  treatment  by  spraying  with  copper 
sulphate,  Bordeaux  mixture,  or  ammoniacal  carbonate  of  copper  are 
given;  formulas  for  preparing  these  fungicides  are  included.  The  cul- 
ture given  the  vineyard  is  briefly  mentioned. 

Strawberries  (p.  150). — Brief  notes  on  several  varieties,  the  yield 
being  greatly  diminished  by  spring  frost.  Crescent,  Haverland,  Jessie, 
Windsor  Chief,  and  Bubach  were  most  productive. 
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Ras2)berries  (pp.  150,  151). — Brief  descriptive  and  comparative  notes 
ou  the  followiDg  varieties:  Turner,  Eeliance,  Golden  Queen,  Cutbbert, 
and  Sliatt'er  Colossal.  The  black  caps  were  injured  by  frost  and  bore 
very  scantily. 

Blackberries  (p.  151). — A  list  of  11  varieties,  arranged  in  order  of 
productiveness.  Early  Cluster  and  Kittatinny  giving- much  the  heaviest 
yields. 

Fears  (p.  151). — Notes  on  the  culture  of  the  pear  orchard  belcfnging 
to  the  station,  the  varieties  Bartlett,  Kieffer,  and  Beurre  Giffard  being 
planted. 

Apples  (pp.  152, 153). — JSTotes  on  work  being  done  in  the  preparation 
of  a  catalogue  of  Tennessee  apples.  The  fruit  and  foliage  are  photo- 
graphed, and  careful  notes  are  made.  In  the  case  of  promising  seed- 
lings, grafts  are  made  upon  bearing  stocks  in  the  station  orchard. 
Cooperative  work  on  the  apples  of  the  State  is  being  done  by  numerous 
correspondents. 

Peaches  (pp.  153-155). — Notes  on  investigations  in  regard  to  peach 
growing  in  Tennessee,  with  brief  recommendations  for  satisfactory  cul- 
ture. Information  from  peach  growers  of  the  State  is  requested  in 
regard  to  various  seedlings,  soils,  diseases,  and  culture. 

A  list  of  the  donations  to  the  horticultural  division  of  the  station  in 
1894  is  appended. 

Report  of  the  horticulturist,  W.  M.  Munson  {Maine  Sta.  lipt.  1S93, 
pp.  JO  1-114,  fids.  2). 

Synopsis. — This  contains  reports  on  the  work  of  the  year,  comprising  notes  on  cab- 
baj^ea,  cauliflowers,  tomatoes,  eggplants,  spraying  experiments,  and  a  catahigue 
of  Maine  fruits. 

Cabbages  (pp.  101-105). — Experiments  were  made  to  determine  the 
influence  of  trans])lanting  young  plants,  the  effect  of  trimming  at  the 
time  of  setting  in  the  held,  and  the  result  of  holding  phmts  in  check. 
Plants  twice  handled  in  pots  gave  results  slightly  superior  to  those 
obtained  from  like  plants  handled  the  same  number  of  times  in  boxes. 
In  no  case  did  the  i)lants  from  boxes  produce  heads  equal  to  the  best  of 
those  from  pots.  The  results  obtained  by  reducing  the  amount  of 
foliage  at  the  time  of  setting  in  the  field  were  almost  negative.  The 
results  of  2  seasons'  experiments  indicated  tliat  little  advantage  is  to 
be  derived  from  the  practice.  Holding  plants  in  check  on  account  of 
severe  weather  by  closely  heading  them  back  was  found  to  render  them 
earlier  and  slightly  larger  than  others  left  untreated  as  checks.  It 
is  advised  to  prune  the  foliage  of  the  plants  likely  to  become  drawn 
and  crowded  before  planting  out.  The  data  for  the  experiments  are 
tabulated. 

Cauliflowers  (pp.  105-111). — Chiefly  a  reprint  of  Bulletin  10  of  the 
station  (E.  S.  R.,  0,  p.  51).  In  addition  are  given  tabulated  data  for  the 
handling  of  cauliflowers  in  pots  vs.  boxes,  the  eftect  of  trimming  cauli- 
flowers at  the  time  of  planting,  and  a  comparison  of  30  varieties  of 
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cauliflowers.  An  increased  percentage  of  marketable  heads,  amount- 
ing in  some  varieties  to  20  per  cent,  was  the  result  of  handling  the 
young  i^lants  in  i^ots.  In  the  experiment  of  trimming  plants  the  per 
cent  of  heads  formed  was  greater  for  plants  not  trimmed,  though  there 
was  no  difference  in  earliness  or  size  of  the  heads.  Early  varieties 
lu'oduced  more  marketable  heads  than  did  the  late,  and  where  the  heads 
produced  were  very  large  the  percentage  of  plants  heading  was  corre- 
spondingly small. 

Tomatoes  (pp.  112-118). — Chiefly  a  reprint  of  Bulletin  9  of  the  station 
(E.  S.  R.,  6,  p.  51),  with  the  addition  of  tabulated  data  on  the  effect  of 
early  setting,  value  of  pot  culture,  individual  variation,  and  a  compari- 
son of  first  and  second  generations  of  crosses.  Early  setting  is  recom- 
mended, though  the  advantage  gained  in  earliness  and  productiveness 
of  fruit  was  but  slight.  Plants  handled  3  times  in  pots  showed  a 
marked  increase  in  productiveness  over  those  transplanted  a  like  num- 
ber of  times  in  boxes.  The  individual  variation  within  varieties  was 
found  to  be  often  so  much  as  to  obscure  the  effects  of  different  methods 
of  culture.  A  cross  between  the  Ignotum  and  Peach  varieties  showed 
a  marked  falling  off  in  the  second  generation  over  the  advantage  indi- 
cated by  the  first,  although  this  may  have  been  due  to  greater  care 
given  the  first  generation. 

Eggplants  (pp.  118-121). — Notes  and  tabulated  data  on  early  vs.  late 
setting,  deep  vs.  shallow  cultivation,  frequent  cultivation,  and  the  effects 
of  root  pruning.  Early  setting,  when  the  i)lauts  escaped  injury  by 
frost,  gave  a  large  advance  in  the  percentage  of  plants  bearing  market- 
able fruits,  in  the  case  of  the  Black  Pekin  variety  amounting  to  35  per 
cent.  Deep  cultivation  with  a  horse  hoe  gave  much  better  results 
than  shallow  hand  work.  Experiments  with  frequent  cultivation  were 
obscured  by  the  failure  of  the  varieties  employed.  Root  pruning  gave 
contradictory  results. 

Potatoes  (pp.  121-124). — A  reprint  of  Bulletin  12  of  the  station 
(E.  S.  R.,  6,  p.  632). 

Spraying  experiments  (pp.  124-128). — A  reprint  of  Bulletin  8  of  the 
station  (E.  S.  R.,  5,  p.  1077).  In  addition  is  given  a  table  showing  the 
details  of  an  experiment  in  si)raying  to  prevent  apple  scab,  merely  the 
results  of  which  are  given  in  the  bulletin. 

Catalogue  of  Maine  fruits  (pp.  129-144). — Tabulated  data  for  110 
varieties  of  apples,  9  of  crab  apples,  14  of  blackberries,  2  of  dewberries, 
20  of  cherries,  10  of  currants,  5  of  gooseberries,  14  of  grapes,  3  of 
quinces,  35  of  pears,  29  of  plums,  17  of  raspberries,  and  25  of  straw- 
berries. In  addition,  lists  are  given  of  the  varieties  believed  to  be 
profitable  for  the  northern  and  southern  counties  of  the  State,  and 
apples  for  home  use  and  for  market,  with  several  varieties  found 
unsatisfactory  in  the  northern  counties. 

Small  fruits  in  1893,  G.  C.  Butz  {Pennsylvania  Sta.  Rpt.  1S93,  pp. 
118-126). — Cultural  and  descriptive  notes  and  tabulated  data  for  34 
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varieties  of  strawberries,  20  of  raspberries,  10  of  blackberries,  9  of  cur- 
rants, and  6  of  gooseberries.  Greenville  and  Shuster  Gem  gave  the 
heaviest  yield  of  strawberries,  and  the  total  yield  from  mats  was  10 
per  cent  better  than  that  from  hills.  Of  raspberries  Caroline,  Brinkle 
Orange,  Marlboro,  Outhbert,  Kaucocas,  Shaffer  Colossal,  Sonhegan, 
Mammoth  Cluster,  and  Ohio  are  recommended  as  the  best  of  the  dif- 
ferent colors  they  represent.  Early  Harvest,  Eldorado,  Jewett,  and 
Snyder  proved  the  best  blackberries;  and  the  Cherry,  Red  Dutch,  and 
White  Grape  were  the  most  productive  currants.  The  Smith  goose- 
berry yielded  the  most  fruit,  followed  closely  by  the  Houghton. 

Manuring  of  fruit  trees,  Librke  {Mitt.  dent,  landw.  Ges.,  1893-'94y 
]^o.  13^  pp.  1(17-171;  (lbs.  in  Centbl.  agr.  Chem.,  33  {1894),  Wo.  10,  pp.  703, 
703). — ISTotes  on  fertilizer  experiments  begun  in  1891  under  the  direc- 
tion of  the  Dresden  Agricultural  Experiment  Station,  in  orchards  on 
the  manor  of  Rottwerndorf.  Twenty-three  plats  were  employed,  being 
treated  witli  various  animal  manures  and  different  combinations  and 
quantities  of  chemical  fertilizers.  At  this  time  the  nitrogen  and  pot- 
ash fertilizers  seem  to  be  producing  too  vigorous  a  growth  of  foliage  and 
shoots,  to  the  detriment  of  the  fruit,  but  the  results  are  not  yet  estab- 
lished or  conchisive,  nnd  the  experiments  are  to  be  further  pursued. 

On  the  manuring  of  fruit  and  garden  crops  and  the  relation  of 
live  stock  to  fertility,  J.  W.  Fields  [Fennsylvania  Sta.  Rpt.  1893, 
pp.  61-65). — A  general,  popular  j^aper  on  intelligent  horticultural  fertil- 
izing. Tables  are  given  showing  the  fertilizing  content  of  the  more 
common  orchard  and  small  fruits  and  garden  vegetables.  In  growing 
these  crops  the  return  of  nitrogen  to  the  soil  is  urged  to  be  as  essential 
as  the  return  of  potash  and  phosphoric  acid,  an  amount  approximating 
that  removed,  depending  on  the  nature  of  the  soil  audits  natural  fertil- 
ity, being  returned.  A  formula  is  given  for  a  general  fertilizer.  The 
value  of  manure  from  farm  animals  in  returning  to  the  soil  the  fertil- 
izing constituents  taken  from  it  by  the  crops  is  briefly  mentioned,  and 
a  table  is  given  showing  the  number  of  pounds  of  fertilizing  ingredi- 
ents in  a  ton  of  various  farm  products,  and  some  commercial  feeding 
stuffs  with  their  fertilizing  value  per  ton. 

Tests  of  vegetables  in  1893,  G.  C.  Butts  and  G.  Baldwin  {Fennsylvania 
Sta.  Itpt.  1S93,  pp.  12G-142).  Descriptive  notes  and  tabulated  data  on  6  varieties  of 
bnsh  Lima  beans,  6  of  bush  beans,  6  of  pole  beans,  6  of  beets,  1  of  celery,  7  of  early 
cabbage,  4  of  late  cabbage,  11  of  corn,  9  of  encumbers,  11  of  lettuce,  7  of  onions,  16  of 
peas,  10  of  squash,  and  25  of  tomatoes.  A  list  of  donations  to  the  horticultural  divi- 
sion of  the  station  during  1893  is  ai^pendcd. 

Glasshouses,  their  construction  and  heating,  II.  W.  GinnoNS  {Amer.  Florist,  10 
(1S95),  No.  350,  pp.  .?77,  575).— Detailed  architectural  directions  for  building  plant 
houses. 

Horse-radish,  G.  M.  Stjiatton  {Amer.  Gard.,  16  (1S05),  No.  32,  p.  54).— Detailed 
cultural  notes. 

The  cxiltivation  of  the  melon,  W.  Pai.mkk  {Jour.  Hort.,  1S95,  No.  8419, pp.  US,  119, 
fig.l). — A  popular  article  on  growing  melons  iu  hothouses  in  England,  giving  full 
directions  for  producing  prize  fruit.  The  illustration  is  from  a  photograph  of  a 
plant  of  the  Triumph  variety,  loaded  down  with  fruit,  and  supported  on  wires. 
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Edible  and  poisonous  mushrooms.  C.  Cookk  {Lomlon  :  1S94,  pp.  IZGjfiga.  18)- 
Ecvicwod  ill  /.'tr.  Scientif.,  10  {189.:),  No.  3,  p.  84. 

Edible  fungi  in  Surrey,  C.  A.  Bkiggs  (<S'ci.  Gos.,  n.  ser.,  1  (1893),  No.  11,  pp.  251, 
252). — TIic  author  meiitious  the  following  species  as  edible:  Jgaricus  cavipestris,  A. 
arvensis,  A.  gamhosus,  A.  rubescens,  A.  vagiiiattis,  A. prunalus  orcella,  A.  peraonatun,  A. 
nudus,  Boletus  htiens,  Lgcoperdon  plumhcam,  L.  bovista,  Morchella  esoulenta,  Sparaasis 
cr'tspa,  ami  Flslulina  hepatica,  all  of  which  he  saja  are  easily  recognized  and  very 
piilat;il)le. 

Rhubarb  (Amer.  Gard.,  16  (1S95),  No.  "2,  p.  4G,  fuj.l). — I'riel  notes  on  plautiii^^ 
fertilizini,',  and  niaikftin.^-. 

Sago  cultivation  in  Borneo  [Ktiv  Misc.  Bui.  9i'>,pp.  414-417). 

The  apricot,  B.  M.  Lklong  {California  State  Ikl.  llort.  Upt.  1893  and  1894,  pp. 
29-55,  jigs.  12). — An  elaborate  paper  treating  of  the  origin  of  the  ajjricot,  its  propa- 
gation, soil,  i)lanting,  pruning,  thinning,  fruit  picking,  grading,  cutting  for  drying, 
sulphuring,  drying,  sweating,  packing  the  dried  fruit,  and  illustrated,  descriptive, 
and  comparative  notes  on  35  varieties.  Notes  I'roni  various  growers  in  the  State  bear- 
ing on  different  points  are  included.  California  is  believed  to  be  peculiarly  adapted 
to  the  apricot.  Special  stress  is  laid  on  the  iireparation  of  the  dried  fruit.  Illustra- 
tions are  given  of  apricot  trees  and  orchards,  showing  the  manner  of  growth  and  the 
efiect  of  proper  pruning. 

The. cherry,  B.  M.  Lelong  (Crt/(/'o)n?a  State  Bd.  Hort.  Bpt.  1893  and  1894,  pp. 
53-63,  2}ls.  19,  Jigs.  2). — Notes  on  the  growing  of  cherries  in  California,  with  remarks 
on  the  soil,  propagation,  planting,  pruning,  cultivation,  picking  aud  ])acking,  dis- 
eases and  pests,  and  illustrations  of  2G  leading  varieties,  many  of  which  arc  ligured 
for  the  lirst  time.  The  pits  of  31  varieties  are  figured  to  show  the  different  types  of 
ibrni  for  classification  purposes.  The  rith  valley  lands  of  the  State  are  the  i)riiici2)al 
cherry  producing  sections,  and  a  number  of  valuable  varieties  have  been  originated 
in  California.     Notes  from  several  cherr.y  growers  of  the  State  are  incorporated. 

Fig  culture  and  fig  packing,  D.  Siiicumax  {California  State  Bd.  Hort.  Upt.  1893 
and  1894,  pp.  234-236). — Notes  on  the  cultivation,  gathering,  processing,  and  packing 
of  figs,  the  different  steps  of  the  preparation  for  market  being  given  iu  detail. 

Curing  the  ■white  Adriatic  fig,  G.  A.  Raymond  {California  State  Bd.  llort.  Upt. 
1893  and  1894,  pp.  270-272). — A  detailed  account  of  the  method  of  curing  this  vari- 
ety of  fig  employed  by  the  author. 

The  pomelo,  B.  M.  Lklong  {California  State  Bd.  Hort.  Upt.  1893  and  1894,  pp. 
63-63). — Brief  descriptive  remarks  on  Citrus  pomelaniis  and  its  value  as  a  mcdicin.".l 
fruit.  Several  newspaper  articsles  are  included.  The  cultivation  of  the  pomelo  in 
California  is  urged. 

Prune  culture  from  a  commercial  standpoint,  .J.  E.  Gordon  {California  State 
Bd.  Hort.  l>2)t.  1893  and  1894,  pp.  204-213).— k  general  paper  on  the  growing  of 
prunes,  embodying  earnest  recommendations  as  to  the  best  methods  of  cultivating, 
picking,  drying,  and  marketing. 

The  mulberry,  G.  Auhky  {Jour.  Hort.,  1895,  No.  2419,  pp.  112, 113).— K  popular 
paper  on  the  cultivation  and  uses  of  the  tree,  leaves,  and  fniit,  iiuluding  anhistorical 
sketch. 

The  buffalo  berry,  L.  C.  Cokbett  {Amer.  Gard.,  16  {1895),  No.  32,  p.  45,  figs.  2).— 
An  illustrated  article  pointing  out  the  distinction  between  the  starainate  and  pistil- 
late forms  of  Sheplterdia  argentea.  The  paper  was  read  at  the  last  meeting  of  the 
Association  of  American  Agricultural  Colleges  aud  Experiment  Stations. 

Dewberries  are  worth  cultivating,  I.  N.  Stone  {Amer.  Gard.,  16  {1895),  No.  32, 
p.  45). — Brief  notes  ou  the  growing  of  dewberries,  the  variety  Bartel  being  preferred 
to  Lucretia,  as  it  is  more  prolific  and  nearly  tliornless. 

Rubus  auGtralis,  W.  J.  Bean  {The  Garden,  47  {1895),  No.  1212,  p.  100,  fig.  1).— 
Dcscrijitive  notes  ou  this  New  Zealand  bramble,  which  is  advised  as  au  addition  to 
cool  conservatories. 
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Cross  fertilization  of  grapes,  S.  B.  Gukex  (Minnesota  Sta.  lipt.  lS0.3,pp.  229-231, 
fnj.  1). — A  reprint  from  Bulletin  32  of  the  station  (E.  S.  K.  G,  p.  46). 

Pot  grapevines  vs.  planted  canes,  G.  Wytues  (Gard.  Chron.,  17  (1S9J),  ser.  3, 
,..  170). 

The  importance  of  hybrids  in  replanting  vineyards,  A.  Millardet  (Compt. 
Mend.,  119  (1894),  No.  26,  pp.  117G-11S0). 

Three  years'  observations  on  the  action  of  plaster  in  viticulture,  G.  Battan- 
ciiox  (Pnxj.  A(jr.  et  Vif. ;  L'Enf/rais,  10  (1S95),  Xo.  5,  pp.  114,  115). 

Fruits  and  soils  of  the  arid  region,  E.  W.  Hilgakd  (California  State  Bd.  Hort. 
lipt.  1S93  and  1894,  pp.  303-312). — A  paper  embodying  the  results  of  over  a  thousaud 
analyses  of  soils  from  arid  regions.  Comjiared  with  analyses  of  luimid  soils,  the  arid 
lands  possess  about  3  times  as  nnich  potash  and  12  to  14  times  as  much  lime,  Avhile 
there  is  no  material  differeuce  in  phosphoric  acid.  Analyses  of  frnits  indicate  that 
those  grown  in  arid  regions  were  of  better  quality,  particularly  possessing  more 
sugar.  Attention  is  drawn  to  the  fact  that  the  earliest  civ^ilization  originated  in 
localities  with  but  scanty  rainfall,  such  as  Egypt  and  India.  Some  of  the  analyses 
of  soils  of  the  United  States  are  tabulated. 

Fruits,  notes  on  varieties,  S.  B.  Gheex  (Minnesota  Sta.  Bpt.  1893,  pp.  239-247). — 
A  reprint  from  Bulletin  32  of  the  station  (E.  S.  R.  6,  p.  55). 

Fruit  forcing.  (Jour.  Hort.,  189.5,  No.  2419,  pp.  124,125). — Brief  directions  for  forc- 
ing pineapples,  figs,  cherries,  strawberries,  cucumbers,  and  melons  in  hothouses. 

Thinning  fruit  (California  State  Bd.  Hort.  Ept.  1893  and  1894,  pp.  341-343).— K 
general  discussion  of  the  subject  and  the  extent  to  which  it  should  be  pursued  in 
difl'erent  kinds  of  fruits. 

Orchard  fertilization,  A.  S.  Chapman  (California  State  Bd.  Hort.  Ept.  1893  and 
1894,  pp.  313,  314). — Notes  on  experiments  in  using  different  fertilizers  on  a  sandy 
soil  for  the  raising  of  citrus  fruits  and  grapes.  Potash  fertilizers  gave  the  best  results. 
Irrigation  for  the  development  of  fruit,  H.  A.  Braixard  (California  State  Bd. 
Hort.  lipt.  1893  and  1894,  pp.  216-220). — A  discussion  of  the  value  of  irrigation  in  fruit 
raising,  and  recommendations  for  its  adoption  and  extension. 

Fruit  growing  in  the  Santa  Maria  Valley,  O.  W.  Maulsby  (California  State  Bd. 
Hort.  Ept.  1893  and  1894,  pp.  221-223).— A.  general  discussion  of  the  subject,  with  a 
consideration  of  the  soil  and  climate.  Apricots,  prunes,  English  walnuts,  peaches, 
almonds,  and  cherries  are  grown  in  the  order  given. 

Notes  on  fruit  growing  at  Mildura,  A.  H.  Bexsox  (Agl.  Gaz.  N.  S.  W.,  5  (1894),  No. 
11, pp.  765-772). — General  notes  on  the  growing  of  citrus  and  other  fruits  in  this  part 
of  Australia,  with  remarks  on  the  varieties  found  best,  and  on  the  climate,  soil,  irri- 
gation, cultivation,  and  drying  of  the  crops. 

Suggestions  on  horticultural  quarantine,  A.  Craw  (California  State  Bd.  Hort. 
Ept.  1893  and  1894,  pp.  290-294). — General  remarks  on  the  subject,  laws  bearing  on  it, 
and  its  enforcement. 

California  almonds  (California  State  Bd.  Hort.  Ept.  1893  and  1894,  pp.  417-419, 
ph.  4,  fig.  1). — Descriptive  notes  on  13  varieties  of  almonds  which  are  divided  into 
4  grades,  hard  shell,  soft  shell,  extra  soft  shell,  and  paper  shell.  A  table  is  given 
showing  the  weight  of  the  kernel  and  shell  in  a  pound  of  almonds  of  12  different 
varieties,  and  the  relative  value  of  leading  California  varieties  compared  with  others. 
The  pistachio  (Pistacia  vera),  G.  Heuz^  (Jour.  Agr.  Prat.,  59  (1895),  No.  4,  pp. 
143,144). 

Pecan  culture  in  the  arid  regions,  F.  A.  Swixdex  (Irrigation  Age,  8  (1895),  No. 
2,  pp.  54,55,  figs.  5). 

Some  desirable  ornamental  trees,  shrubs,  and  plants  for  planting  in  Ontario, 
"VV.  E.  Saunders  (Ontario Fruit  Growers'  Assn.  Ept.  1893, pp.  90-97).— Genavnl  remarks 
on  these  subjects,  with  comparative  cultural  notes  on  several  species  of  pine, 
spruces,  retinosporas,  maples,  horse-chestnuts,  alders,  birches,  yellowwood.  walnuts, 
maidenhair  tree,  oak,  false  indigo,  flowering  almond,  Siberian  pea,  dogwoods,  mock 
orang«i,  spirieas,  and  other  trees  and  shrubs. 
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FORESTRY. 

Five  years'  experience  in  planting  forest  trees,  W,  A.  Buck- 

JIOUT  {Feniisi/lvania  Sta.  llpt.  1^93^  pp.  153-155). — Experinieuts  liave 
been  in  progress  to  test  tree  and  seed  planting  at  tlie  college  grounds 
and  on  a  small  area  of  wild  land.  The  details  of  preparation  and  plant- 
ing were  given  in  the  report  of  the  station  for  188S  (E.  S.  Bnl.  2, 
pt.  2,  p.  136).  The  results  have  uot  been  wholly  satisfactory.  The 
mountain  plat  proved  not  well  adapted  to  the  purpose,  as  the  under- 
shrubs  crowdcvl  out  that  which  was  jilanted.  The  chestnut  trees  failed 
entirely  in  the  mountain  plat  and  grew  very  poorly  at  the  college.  A 
reason  for  this  is  that  the  ground  was  too  loose  and  permitted  the  deep 
taproot  to  dry  out  before  the  lateral  roots  were  developed.  The  white 
pine  trees  at  the  college  made  the  best  growth,  averaging  4  to  5  ft.  in 
height.  The  mountain  planting  of  the  same  kind  of  trees  gave  smaller, 
weak  trees,  which  are  not  well  established.  The  principal  injury  to 
these  trees  was  done  by  the  pine  weevil  {Pissodes  strohi)  and  the  woolly 
pine  louse  {Schizoneurapinicola). 

The  author  concludes  that  considering  the  time,  expense,  and  risk 
involved,  artificial  forest  planting  can  not  be  recommended,  at  least  in 
the  way  pursued  in  the  experiment,  and  that  natural  methods  of  refor- 
esting, supplemented  by  some  seed  sowing,  thinning,  and  planting,  will 
suffice  for  the  present  and  the  near  future. 

Experience  Avith  evergreens  in  Pennsylvania,  G.  C.  BuTZ  (rennsylvania  Sta.  Ilpt. 
1S93,  pp.  142-149,  pi.  1).—A  repriut  from  I'.iille.tiii  23  of  the  station  (E.  S.  R.,  5,  p.  .54). 

The  long  leaf  pine  and  its  struggle  for  existence,  W.  W.  Ashe  {Jour.  Elisha 
Mitchell  ScL  Soc,  11  {1S04),  No.  1,  pp.  1-16). 

The  plr«iting  of  beech  trees,  P.  Hauguel  {Rev.  Hort.,  66  {1S94),  No.  24,  pp.  5S4, 
5S5). — General  notes  on  this  iioiut. 

The  black  walnut  in  the  West,  C.  A.  Kkkker  ( Garden  and  Forest,  8  {lS95),p.  12). 

The  green  ash  in  the  "West,  C.  A.  Keffeu  {Garden  and  Forest,  S  {1S95),  p.  32). 

The  -white  elm  in  the  West,  C.  A.  Kekfkk  {Garden  and  Forest,  S  {1SD5),  p.  53). — 
This  tree  is  reconiniended  as  a  forest  tree  for  the  West  on  account  of  its  resistant 
powers  and  rapid  growth. 

The  New  South  Wales  blue  gum,  J.  H.  Maiden  {Agl.  Gaz.  N.  S.  W.,  5  {1S94), 
No.  11,  pp.  743-747,  pi.  1). — Illustrated  and  descriptive  and  economic  notes  on  Euca- 
lyptus saligna. 

Notes  on  the  tree  flora  of  Chiricahua  Mountains,  I,  J.  \V.  Toumey  {Garden  and 
Forest,  8  {1895),  pp.  12,  13). — Au  account  of  a  botanical  excursion  through  northern 
Mexico  and  soutlieru  Arizona. 

A  descriptive  list  of  the  trees  of  Java,  S.  H.  Koorders  {Mededeelingen  'SLanda 
Planientuin,  1894,  No.  12,  pp.  175). 

Water  and  forestry  and  agricultural  production,  L.  Grandeau  {Jour.  Afjr. 
Prat.,  59  {1895),  No.  2,  pp.  50-52).— A.  brief  resume  of  the  work  of  Henry  Schiibler, 
Schlfising,  and  Wollny. 

Forest  conservation,  A.  Kinney  {California  State  Bd.  Hort.  Bpt.  1893  and  1894, 
pp.  326-328). — A  general  popular  article  urging  the  importance  of  the  preservation 
of  forests  from  destruction  and  their  influence  on  rainfall.  Federal  control  of  forest 
lauds  18  advocated. 
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Ringbarking  in  western  New  South  Wales,  T.  Kidston  {Agl.  Gaz.  N.  S.  W.,  5 
(1S94),  No.  11,  pp.  7G2-764). — Notes  on  removing  forests  by  the  employment  of  this 
method  of  deadening  the  trees.  The  author  does  not  believe  that  the  destruction  of 
forests  lessens  rainfall. 

Forest  fires,  W.  A.  Buckhout  {rennsijlvania  Sta.  Bpt.  1S93,  pp.  155-150,  fig.  1). — A 
reprint  from  Bulletin  23  of  the  station  (E.  S.  R.,  5,  p.  54). 

Forest  fires  in  North  America,  B.  E.  Fernow  (Zlschr.  Forst.  und  Jagdw.,  17  {1S95), 
No.  l,pp.  31-35). 

Forest  fires,  causes  and  preventions  (Forest  Leaves,  5  (1S95),  No.  1,  p.  15). — An 
abstract  from  the  Ilostoii  Commercial  Bulletin,  giving  statistics  on  the  subjects, 
number  of  fires,  acres  burned,  loss,  etc. 

Fire  and  flood,  .J.  T.  Rotiiuock  (Forest  Leaves,  5  (1S95),  No.  1,  pp.  S,  9,  2)ls.  S).— 
An  article  dealing  v^ith  tlio  destruction  of  forests  in  Penjisylvania  and  discussing 
the  injury  to  the  soil  and  property.  The  plates  are  from  photographs,  showing  the 
tracks  of  forest  fires  and  freshets. 

Forest  destruction  by  means  of  Gryllus  campestris  and  Tettix  subulata, 
Ai/ruM  (Zfschr.  Forst.  und  .Tagdw.,  17  (1S95),  No.  1,  pp.  12-17). 

Thirteenth  .Annual  Meeting  of  the  American  Forestry  Association,  B.  E. 
Fkunoav  (Forest  Leaves,  5  (1S95)  No.  1,  pp.  10,  11). — A  general  account  of  the  pro- 
ceedings of  the  meeting,  with  the  resolutions  adopted  favoring  forest  legislation. 

California  Forestry  Experiment  Stations,  II,  C.  H.  Shinn  (Garden  and  Forest,  8 
(1S95).  pp.  02,  63). — A  description  of  the  Santa  Monica  forestry  station. 

Forestry  in  Natal  (Kew  Misc.  Bui.  97,  pp.  1-5). 
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Seed  testing,  its  uses  and  methods,  G.  McCarthy  {North  Car- 
olina Sta.  Bid.  108,  i)p.  347-415,  figs.  14). — The  author  has  broiiglit 
together  from  various  sources  a  fuud  of  iuformation  relating  to  the 
subject  of  seed  testing.  The  necessity  and  uses  of  seed  testing  are 
pointed  out  and  a  brief  review  of  what  has  been  done  in  tlie  United 
States  is  given,  together  with  a  statement  of  the  seed  control  system 
of  Europe  and  the  methods  by  which  it  is  conducted.  Numerous  tables 
are  given  showing  the  viability,  genuineness,  and  value  of  different 
kinds  of  seed.  A  chapter  on  the  physiology  of  the  seed  gives  briefly 
the  structure,  germination,  composition,  eflect  of  temperature,  light, 
electricity,  and  chemicals  on  germination,  specific  gravity  and  volume 
weight  of  seed,  and  the  life  period  of  the  embryo.  In  the  chapter  on 
practical  seed  testing  are  given  compiled  tables  showing  the  viability, 
purity,  and  germination  of  a  large  list  of  forage  plants,  field  and  gar- 
den crops,  and  flower  seed;  the  impnrities  and  adulterations  of  seed 
and  the  limits  of  error  in  testing,  and  descrij^tious  of  apparatus  and 
methods  employed  in  seed  testing.  The  author  has  drawn  on  the  vari- 
ous station  jiublications  of  this  country  as  well  as  the  leading  seed 
control  stations  of  Europe  for  the  facts  set  forth  in  this  bulletin. 

New  Mexico  weeds,  I,  E.  O.  Wooton  {Npao  Mexico  Sta.  Bui.  13, 
pp.  36,  Jigs.  15). — This  bulletin  is  the  first  of  a  series  to  be  devoted  to 
the  subject  of  the  weeds  of  New  Mexico,  and  gives  some  general  infor- 
mation on  weed  dissemination  and  rej)ressiou.  The  list  enumerated 
embraces  18  sx)ecies,  as  follows,  the  most  of  which  are  figured :  Nigger 
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weed  {Sphwralcea  angtistifoUa),  Sida  herlerocea,  Gaura  parviflora.  blue 
weed  {lleUanthus  ei'/mm),  siiiitiower  (//.  annnus),  cocklebur  {Xanthimn 
canatlense),  spiny  aster  {Aster  sjnnosus),  Franseria  hookeriana,  Aster 
canescens,  moruiiig  glory  {Ipomaa  mexicana  and  I.  jiurpiirea),  horse  net- 
tle {Solamim  elwcKjni folium)^  common  pigweed  or  rougli  amaranth  [Ama- 
rantus  retrojlexiis),  rough  amaranth  {A.  chlorostachys),  low  amaranth 
{A.  hlitoides),  lamb's  quarter  or  goosefoot  {Chenopodium  alburn)^  sand 
bur  or  bar  grass  {Cenchrm  tribuloides),  Chloris  alba,  and  loco  weed 
{Astragalus  mollissimus). 

Western  plantain,  F.  L.  Harvey  {Maine  Sta.  lipt.  1S93,  pp.  157,  158,  fig.  l).—k 
(lescrii>tioii  and  illustrations  of  Phuitaqo  patafjonica  nristata  are  cjiveu,  Avitli  a  report 
of  its  ai)pearance  in  an  oat  iield  during  the  year.  The  author  calls  attention  to  this 
weed  being  an  annual,  and  suggests  its  easy  eradication  Ly  preventing  its  setting 
seed. 

The  Russian  thistle,  L.  H.  Dewey  (U.  S.  Dept.  Agr.,  Division  of  Boimvj  Circuhn- 
S,  pp.  S,  figs  S). — I'opular  information  is  given  on  the  nature,  distribution,  and  reme- 
dies for  this  weed.  It  is  now  known  to  he  present  in  18  States,  and  also  in  3  of  the 
Canadian  provinces. 

The  sachalin  knot  -weed,  L.  II.  Pammel  {Garden  and  Forest,  S  {1895),  p.  67). — 
Tiie  author  refers  to  12  years'  exiierience  with  this  plant,  and  says  it  spreads  very 
rapidly  by  means  of  its  rhizomes,  aud  land  set  in  it  may  have  to  be  given  up  to  it  as 
in  the  case  of  the  Johnson  grass  in  the  South. 
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Some  grape  troubles  of  western  New  York,  E.  G.  Lodeman 
{New  Yorlc  Cornell  Sta.  Bui.  76,  pp.  41.3-454,  figs.  6). 

Synopsis. — The  author  describes  and  oiiTers  suggestions  for  the  repression  of  shell- 
ing or  rattling  (a  disease  of  rather  uncertain  origin),  powdery  mildew,  anthrac- 
nose,  black  rot,  brown  rot  or  gray  rot,  and  ripe  rot.  Brief  notes  on  sjiraying 
apparatus  and  formulas  for  3  of  the  best  fungicides  are  given. 

Shelling  or  rattling  (i)p.  413-440). — This  disease,  which  although  not 
new  was  more  or  less  troublesome  throughout  the  grape-growing  i)or- 
tions  of  the  State,  is  characterized  by  the  author  as  follows: 

"The  shelling  of  grapes  takes  place  in  the  following  manner.  As  the  season  of 
ripening  approaches,  certain  berries  of  the  affected  clusters  fall  to  the  ground  on 
account  of  the  inability  of  the  main  fibers  and  other  connecting  tissue  of  the  fruit- 
.stems  to  sustain  their  weight.  .  .  .  The  end  of  the  stem  is  even,  aa  if  cut  with  a 
knife. 

"The  portions  of  the  cluster  first  affected  are,  so  far  as  my  observations  go,  inva- 
riably either  the  lower  extremity  of  the  cluster  as  it  hangs  from  the  cane,  or  in  the 
case  of  heavily  shouldered  clusters,  the  outer  extremity  of  the  stem  forming  the 
shoulder.  The  shelling  may  begin  at  both  points  at  about  the  same  time,  but  it 
generally  makes  its  appearance  first  at  the  lower  end  of  the  bunch.  Sometimes  only 
one  or  two  berries  may  fall,  but  in  other  cases  the  drying  and  shriveling  of  the  stem 
gradually  extends  upward,  the  aftected  portion  being  plainly  marked  by  the  absence 
of  the  berries.  It  often  occurs  that  not  a  berry  remains  banging  upon  the  bunch. 
In  such  cases  the  ground  below  the  bearing  portions  of  the  vine  is  literally  covered 
with  the  fallen  fruit.  ... 
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''Some  cln.stt'is  upon  a  vino  sccmii  to  be  more  free  from  shelling  than  others  upon 
tlie  siiuio  pliiut.  This  seems  to  be  duo  in  many  cases  to  its  location  npon  the  caue, 
but  there  are  so  many  exceptions  tliat  no  definite  rule  can  be  laid  down.  In  general, 
however,  it  may  be  said  that  of  the  clusters  found  upon  a  certain  cane  the  one  whicli 
is  situated  farthest  from  the  main  stem  of  the  plant  is  most  seriously  affected.  .  .  . 

"Another  peculiarity  which  may  sometimes  be  seen,  although  cases  of  it  are  very 
rare,  is  the  shelling  of  bei-ries  upon  only  one  portion  of  the  vine,  as,  for  instance, 
those  borne  upon  the  canes  which  spring  from  an  arm,  the  difficulty  thus  affecting 
only  one  half  of  the  plant.   . 

"It  very  commonly  occurs  that  plants  in  certain  jjortious  of  a  vineyard  shell,  while 
the  large  majority  of  them  do  not.  The  lino  is  sometimes  so  sharply  drawn  that  the 
aff'ected  plant  may  be  entirely  surrounded  by  healthy  vines;  and  it  is  uot  uncommon 
to  find  a  healthy  vine  in  the  midst  of  those  which  shell.  Occasionally  the  plants  in 
a  row  are  quite  different  as  regards  the  amount  of  fruit  which  is  lost,  some  retaining 
all,  while  others  lose  fully  75  per  cent.  Such  vineyards,  however,  do  not  represent 
the  large  majority.  In  these,  the  shelling  is  more  or  less  uniform  throughout  the 
vineyard,  and  only  in  exceptional  cases  does  the  loss  reach  50  per  cent  of  the  crop. 
The  total  loss  will  probably  not  exceed  5  jier  cent  of  the  entire  yield  this  year. 

"The  taste  of  shelled  grapes  differs  decidedly  from  that  of  those  remaining  upon 
the  upper  portion  of  affected  clusters,  and  still  more  from  that  of  berries  which  are 
borne  upon  vines  iu  which  no  shelling  takes  place.  This  difference  is  very  notice- 
able in  Concords.  Grai)es  of  this  variety,  when  grown  under  favorable  conditions, 
are  sweet  and  very  agreeal)le  to  the  taste,  on  account  of  a  llavor  which  is  peculiar 
to  the  variety.  Shelled  grapes  are  extremely  insipid,  and  are  unpalatable,  not  only 
from  a  want  of  taste  but  also  from  a  certain  disagreeable  flavor  which,  though  sel- 
dom strong,  is  still  perceptible.  Berries  which  remain  npon  shelly  vines  lack  flavor, 
but  otherwise  they  do  uot  appear  to  possess  any  particularly  disagreeable  qualities." 

Vines  wbicb  have  shelly  grapes  are  said  to  be  nearly  always  affected 
by  diseased  foliage.  This  condition  usually  appearing  iu  July  or 
August,  causes  the  death  of  the  leaf  tissues.  The  leaves  on  the  extrem- 
ities of  the  shoots  show  a  yello\v  coloration  more  or  less  following  their 
periphery.  Soon  the  yellow  portion  turns  brown,  causing  the  leaf  to 
curl.  In  severe  cases  the  brown  foliage  becomes  conspicuous.  Tiie 
shelling  is  not  always  accompanied  by  a  decided  discoloration,  but  the 
two  are  usually  associated.  A  dark  discoloration  is  often  found  between 
the  i^rincipal  veins  and  is  attributed  to  the  same  cause  as  that  causing 
the  death  of  the  edges.  In  some  of  its  aspects  this  disease  resembles 
apoplexy  and  rougeot,  common  in  parts  of  Europe,  but  the  author 
doubts  their  identity.  In  1890  D.  Cr.  I'airchild,  of  the  Division  of 
Vegetable  Pathology  of  this  Department,  investigated  and  reported 
on'  a  dise&.se  of  grapes  i^robably  the  same  as  here  described. 

The  ascribed  causes  of  the  shelling  are  grouped  by  the  author  under 
4  heads — (1)  injuries  due  to  parasites,  (2)  improper  conditions  of  the  vine, 
(3)  conditions  of  the  soil,  and  (4)  conditions  of  the  atmosphere.  In  con- 
sidering the  various  causes  the  author  thinks  that  insects  do  not  cause 
the  disease,  but  that  fungi  may  aggravate  it,  and  that  the  dying  of  the 
leaves  is  a  manifestation  of  the  disease.  The  conditions  of  the  vine, 
causing  the  stems  to  shrivel  and  the  fruit  to  ripen  prematurely  probably 
cause  this  trouble.    Premature  ripening  of  the  wood  and  overbearing 

» Jour.  Mycol.,  vol.  6,  p.  96  (E.  S.  E.,  2,  p.  455). 
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weaken  the  vine  and  may  to  some  extent  cansc  shelling.  Too  much 
wood,  due  to  improper  projiortion  of  tlic  elements  required  for  the  plant, 
especially  a  superabundance  of  nitrogen,  seems  to  increase  the  amount 
of  shelling.  The  kind  of  soil,  not  considering  the  food  supply  it  con- 
tains, appears  to  have  no  effect,  but  too  much  cultivation,  by  hberating 
the  nitrogenous  compounds,  aggravates  the  trouble.  Excessive  drought 
and  rains  influence  the  amount  of  disease  to  some  extent.  A  weak  root 
system  has  the  same  effect  as  overbearing.  The  disease  has  been 
checked  by  applications  of  barnyard  manure.  A  lack  of  phosphoric 
acid  has  no  effect.  In  most  cases  the  j)lants  seem  to  be  suffering  from 
a  lack  of  potash,  and  applications  of  that  fertilizer  have  been  followed 
by  a  decrease  or  disappearance  of  the  disease.  Excessive  heat  and 
warm  winds,  by  inducing  rapid  growth,  increase  shelling,  while  cool 
winds  or  weather  checks  it.  From  reports  received  from  quite  a  num- 
ber of  vineyardists  the  application  of  potash  to  the  vines  checked 
shelling,  and  based  on  only  one  year's  experience  this  treatment  is 
recommended. 

Powdery  mildew  (p.  441). — This  disease  prevailed  to  a  considerable 
extent  during  1894  in  the  Chautauqua  vineyards.  The  application  of 
Bordeaux  mixture  or  ammoniacal  copper  carbonate  is  recommended  as 
a  treatment. 

Anthracnose  (i^p.  442,  443). — This  disease  has  been  very  severe  on 
Moore  Diamond  and  Brighton  varieties,  and  it  is  recommended  that 
growers  make  a  trial  of  the  acid  sulphate  of  iron  solution,  the  formula 
for  which  is  iron  sulphate  110  lbs.,  sulphuric  acid  1  qt.,  water  26  gal. 

Black  rot,  brown  or  gray  rot,  and  ripe  rot  (pp.  444-448). — These  dis- 
eases were  somewhat  prevalent  in  certain  regions,  and  the  usual  fungi- 
cides are  recommended.  The  reported  failure  of  some  vineyardists  to 
prevent  these  diseases  was  due,  the  author  thinks,  to  too  thick  foliage 
and  improper  application  of  fungicides.  In  some  vineyards  the  vines 
sufterc/d  from  drought.  For  these  shallow  and  frequent  cultivation  is 
advised. 

Spraying  apparatus  (p.  450). — Different  forms  of  apparatus  are 
described.  The  knapsack  machine  is  considered  the  most  effective. 
Hand  pumps,  the  author  says,  allow  of  more  rapid  but  less  efficient 
work,  while  power  sprayers  are,  under  favorable  circumstances,  the 
most  desirable  for  use  in  vineyards. 

Fornix  las  for  fungicides  (pp.  450,451). — Formulas  are  given,  together 
with  directions  for  preparation  for  Bordeaux  mixture,  ammoniacal 
copper  carbonate  solution,  and  acid  iron  sulphate  solution. 

Report  of  botanist,  F.  L.  Harvey  {Maine  Sta.  Rpt.  1893,  pp.  145, 
140,  150,  152-158,  figs.  5). 

Sjjnopsis. — The  author  reports  briefly  on  the  fungus  diseases  occuriiug  during  the 
year,  and  at  greater  length  on  bean  anthracnose,  tomato  anthracnose,  potato  and 
beet  scab,  and  western  plantain.  In  addition  to  the  diseases  reported  on  at  some 
length,  the  following  have  been  more  or  less  prevalent  in  parts  of  the  State: 
Pear  leaf  blight,  clover  rust,  and  strawberry  septoria. 
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Bean  anthracnose  (pp.  152, 153). — This  disease,  due  to  the  presence  of 
CoUefotrichum  lindcmuthUtnum,  has  been  quite  common,  attacking  both 
bush  and  pole  varieties  of  beaui^,  but  being  most  destructive  to  the 
white-podded  varieties.  The  disease  is  described  and  the  following 
precautions  are  given  for  preventing  the  spread  of  the  disease: 

"Select  good  seed,  rejecting  all  beans  that  seem  at  all  unsonnd. 

"Should  the  disease  apijear  in  the  young  beans  carefully  destroy  all  affected 
seedlings. 

'''If  convenient  spray  early  with  Bordeaux  mixture  and  repeat  the  application, 
if  needed,  before  the  pods  form. 

"Do  not  jilant  on  ground  that  has  borne  an  infected  crop  the  past  season. 

"Plant  on  a  dry  soil  in  hills  or  in  rows  far  enough  apart  to  admit  air  freely.  Hoe 
when  the  ground  and  foliage  are  dry." 

Tomato  anthracnose  (pp.  154,  155). — This  disease,  which  caused  con- 
siderable destruction  in  the  station  garden,  was  described  in  the  Annual 
Eeport  of  the  Delaware  Station  for  1891,  p.  60  (E.  S.  R.,  5,  p.  591),  as 
ColJetotrichum  Jycojycrsici,  but  is  here  called  C.phomoides.  The  disease 
appears  on  the  ripe  or  nearly  ripe  fruit,  producing  discolored  sunken 
spots  with  black  centers.  Successful  inoculations  have  been  made,  but 
placing  spores  on  the  unbroken  epidermis  of  the  tomato  failed  to  pro- 
duce the  disease.  A  spray  of  potassium  sulphid  solution,  7  oz.  in  22 
gal.  of  water,  together  with  the  destruction  of  all  diseased  plants  and 
rotation  of  crops,  are  the  remedies  recommended. 

Potato  and  beet  scab  (p.  156). — Compiled  notes  are  given  showing  the 
identity  of  these  diseases,  and  the  corrosive  sublimate  treatment  is  rec- 
ommended for  their  prevention. 

Miscellaneous  botanical  "work,  W.  A.  Buckhout  {Pennsylvania 
Sta.  Rpt.  1893,  pp.  150-153,  pi.  1). — Experiments  for  preventing  potato 
diseases  {p-p.  150-152). — Experiments  were  conducted  with  Bordeaux  mix- 
ture for  the  prevention  of  potato  rot  with  negative  results,  no  blight  or 
rot  appearing  on  any  of  the  plants.  The  sprayed  plants  showed  a  more 
vigorous  appearance  of  their  tops  than  the  unsprayed.  The  effect  of 
early  planting  was  tried.  Plats  were  planted  April  28  and  May  7. 
There  was  a  marked  difference  in  the  appearance  of  the  plants  until 
August,  when  there  was  little  or  no  appreciable  difference.  Owiug  to 
the  hot  dry  weather  of  midsummer  there  was  no  disease  present.  When 
harvested  the  early  i:>lat  yielded  1,100  lbs,  to  882  from  the  later  planted 
one.  These  experiments  were  to  have  been  repeated  in  1893  to  see  if 
the  same  results  would  be  secured,  but  were  overlooked.  As  the  rot 
does  not  usually  appear  until  late  in  July  the  experiment  of  early  plant- 
ing is  to  be  investigated  further. 

Spraying  grapes  (p.  152). — In  1891  10  varieties  of  grapes  not  sprayed 
were  observed,  and  downy  mildew  was  conspicuous  on  the  Delaware, 
Brighton,  Duchess,  Lindley,  and  Salem  varieties.  In  1892  the  growth 
of  these  varieties  started  very  slowly,  the  Brighton  and  Duchess  vines 
being  nearly  dead.  Three  applications  of  Bordeaux  mixture  were  given 
the  vines  with  negative  results,  there  being  no  mildew  that  year.     In 
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1893  the  experiments  were  repeated  with  the  same  results,  and  the 
difference  between  tlie  sprayed  and  unsprayed  portions  of  the  rows 
was  indistino'uisliable.  A  Niagara  vine  within  the  si)rayed  portion 
showed  some  blaclv  rot,  all  others  l)eing  free  from  the  disease. 
Unsprayed  Concord  vines  produced  a  full  crop  free  from  disease  each 
year. 

Leaf  spot  of  heet  (pj).  152,  153). — This  disease,  due  to  Cercospora  heti- 
eolaj  was  very  noticeable.  The  author  thinks  spraying  would  j)robably 
prevent  it,  also  that  the  same  result  would  be  secured  by  a  rotation  of 
crops,  together  with  a  thorough  destruction  l)y  fire  of  all  infected 
leaves  upon  the  ground  whore  grown  in  such  a  way  as  to  burn  the  sur- 
face of  the  ground  slightly,  destroying  the  weeds  and  accumulated 
rubbish.  The  injury  to  the  roots  is  said  to  be  in  a  direct  ratio  to  the 
amount  of  spotting  on  the  leaves. 

Wheat  scab  (p.  153). — This  disease  is  reported  as  having  been  more 
or  less  abundant,  but  no  experiments  were  conducted  for  its  repression. 

An  infection  experiment  with  club  root  of  turnips  (finger  and 
toe  disease),  W.  Somerville  {Jour.  Roy.  Agl.  Soc.  England.,  ser.  3, 
5  {1S94),  No.  20,  pp.  808-811,  fig.  i).— The  author  reports  on  field 
experiments  with  lime  for  the  prevention  of  club  root  {riasmodiophora 
hrassicw)  of  turnips.  The  turnips  were  grown  in  soil  that  was  not 
infected  in  small  duplicate  plats.  The  infection  was  secured  by  adding 
to  each  plat  20  lbs.  of  soil  taken  from  a  field  known  to  be  badly  infested. 
Finely  ground  fresh  lime  was  added  to  the  inoculation  soil  in  },  J,  1, 
and  5  per  cent  amounts.  The  lime  was  ground  to  such  a  degree  that 
90  per  cent  i^assed  through  a  number  100  sieve.  The  yields  given  were 
as  follows: 

Soil  inoculation  experiment  with  club  root. 


Plat. 

Infccteil 
soil. 

Per  cent 

of  lime  to 

infeotetl 

soil. 

Number 
of  roots. 

Number 
of  dis- 
eased 
roots. 

Number 

of  sonud 

roots. 

Calcula'  ed 

yield 
per  aero. 

1 

Poxmd.s. 
0 

20 
20 
20 
20 
20 

0 

I 

i 
1 
5 

42 
31 
38 
33 
36 
40 

0 
30 
35 
28 
26 

4 

42 
1 
3 
5 

10 
30 

Bushels. 
354 

314 

■.i 

421 

374 

4 

5 

474 

6 

630 

The  above  experiments  show  the  infectious  nature  of  the  disease  and 
that  it  may  be  greatly  reduced  by  the  application  of  lime  to  the  soil. 
The  author  considers  an  application  of  about  700  lbs.  of  finely  ground 
lime  equal  to  an  application  of  5  tons  per  acre  applied  in  the  usual 
way.  The  relative  cost  and  the  comparative  value  of  quick  and  slaked 
lime  are  to  be  subjects  for  further  investigation. 

Attacks  of  Phoma  on  growing  roots,  E.  Rostrup  {Ztschr.  Pffanz- 


enl-mnlc,  4  il8f>4),  Xo.  l>,  pp.  322, 


-The  author  describes  2  species 


of  Phoma  that  attack  root  crops  of  Denmark.     The  first  attacks  the 
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kohl  rabi  and  to  it  the  name  Phonia  napohrassicce  has  been  given.  The 
other,  which  has  been  described  by  the  author  as  P.  sphcerosperma, 
attacks  beet  roots.  As  this  name  had  been  preoccupied,  the  name  now 
given  it  is  Fhoma  betce.  It  is  thought  by  the  author  that  this  Phoma  is 
genetically  related  to  Sporidesmium  putrefaciens. 

Rust  in  -wheat  {Proc.  Bust  in  Wheat  Con/.,  Brisbane,  Queensland^ 
1894,  March,  pp.  77). — Progress  reports  were  given  by  various  commit- 
tees, and  the  consensus  of  opinion  seems  to  be  that  more  attention 
should  be  paid  to  the  harder  wheats,  especially  those  having  narrow 
leaf  blades  and  which  are  to  a  considerable  degree  glaucous,  as  the 
most  promising  rust  resistant  varieties.  Lists  are  given  of  what  are 
considered  the  more  resistant  varieties,  but  they  vary  in  different  parts 
of  the  country  represented.  Numerous  experiments  were  reported  of 
the  ineffectual  use  of  fungicides  on  the  seed  before  sown.  The  report 
concludes  with  illustrated  descriptions  of  45  of  the  more  prominent 
varieties  of  wheat. 

Treatment  for  sooty  mold  of  the  orange,  H.  J.  Webber  {JJ.  8. 
Dept.  Agr.,  Division  of  Vegetable  Pathology  Circular  15,  pp.  4). — The  sooty 
mold  of  the  orange,  considered  by  the  author  as  probably  due  to  Meliola 
spp.,  produces  a  very  marked  effect  on  the  tree  and  fruit.  The  leaves 
and  fruit  are  covered  by  a  black  soot-like  membrane  which  greatly 
hinders  the  processes  of  assimilation,  and  the  fruit  when  ripe  is  small, 
insipid,  and  of  a  very  inferior  character.  In  severe  cases  the  trees  fail 
to  produce  any  fruit. 

Experiments  show  that  resin  washes  are  very  effective  remedies  in 
preventing  this  disease.  The  formula  recommended  is  resin  20  lbs., 
caustic  soda  4^  lbs.,  crude  fish  oil  3  pt.,  water  to  make  15  gal.  Place  the 
materials  in  a  large  kettle  with  13  gal.  of  water  and  boil  until  the  resin 
is  dissolved,  then  add  water  to  make  15  gal.  This  is  a  stock  solution. 
When  used  it  must  be  diluted  to  150  gal.,  and  will  cost  about  45  cts.  for 
such  an  amount.  When  too  strong  the  wash  wiU  burn  the  fruit,  but  in 
the  strength  here  given  no  injury  will  follow.  The  author  states  that 
the  disease  is  only  serious  in  its  attack  when  accompanying  the  white 
fly  or  mealy  wing,  Aleyrodes  citri.  In  badly  affected  groves  3  periods 
of  application  must  be  observed.  Beginning  the  middle  of  January,  3 
applications  should  be  given  at  intervals  of  2  weeks.  In  May  and  June 
is  a  second  period  when  the  trees  should  be  sprayed,  and  the  third 
period  is  in  August  and  September.  The  spray  is  easily  washed  off"  by 
rain  and  should  be  repeated  when  a  rainfall  occurs  soon  after  spraying. 
Thoroughness  of  application  is  required,  a  14-year-old  tree  requiring  15 
to  20  gal.  for  each  application. 

Treatment  for  potato  rot,  A.  Sempolowski  (Ztschr.  Pfianzenkranh., 

[1894),  No.  6,  pp.  323-325). — The  author  conducted  experiments  on  10 

plats  of  about  -^  acre  each  for  the  prevention  of  potato  rot.    Plats  1, 4, 

7,  and  10  were  untreated,  No.  2  was  sprayed  with  a  Bordeaux  mixture 
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containing  6  per  cent  copper  sulphate  and  6  per  cent  fresli  lime;  No.  3 
was  sprayed  with  a  6  per  cent  solution  of  iron  sulphate  and  lime;  No. 
6  was  sprayed  with  an  8  per  cent  Bordeaux  mixture ;  No.  6  was  sprayed 
with  an  8  per  cent  solution  of  iron  sulphate  and  lime;  No.  8  was  sprayed 
twice,  first  with  a  4  per  cent  Bordeaux  mixture,  and  2  weeks  later 
with  a  6  per  cent  solution  of  the  same;  No.  9  was  treated  in  the  same 
way,  iron  sulphate  being  substituted  for  the  copper  sulphate. 

The  potatoes  were  planted  April  19  and  made  their  appearance 
above  ground  June  7.  The  spraying  was  done  June  28,  and  when 
a  second  was  given  it  was  applied  July  12.  The  potatoes  were  har- 
vested September  5.  The  highest  yield  as  well  as  per  cent  of  starch 
was  found  in  jilat  2,  while  the  number  of  diseased  tubers  was  small. 
The  smallest  yield  was  from  plats  6  and  9,  the  strong  solutions  of  iron 
sulphate  having  injured  the  plants,  its  effect  being  plainly  seen  in  the 
brownish  color  of  the  leaves  6  days  after  spraying.  Plats  8  and  9 
showed  the  lowest  per  cent  of  diseased  tubers.  The  most  rotten  tubers 
were  found  in  the  unsprayed  rows.  However,  the  yield  and  starch 
content  of  each  of  these  plats  exceeded  those  of  the  treated  ones  with 
the  exception  of  plat  2.  The  author  establishes  the  fact  that  iron  sul- 
phate injuriously  affects  the  growth  of  the  leaves  as  well  as  lessens  the 
yield  of  tubers.  A  comparative  test  of  2  per  cent  solutions  of  Bor- 
deaux mixture  and  iron  sulphate  and  lime  solution  is  to  be  undertaken. 

Potato  scab,  S.  B.  Gkeen  (Minnesota  Sta.  Ept.  1893,pp.  222-228).— Re^xmteA  from 
Bulletin  32  of  the  station  (E.  S.  R.,  6,  p.  57). 

Late  blight  and  rot  of  the  potato,  S.  B.  Green  (Minnesota  Sta.  Bpt.  1892,  pp. 
215-221).— lle^xint  trom  Bulletin  32  of  the  station  (E.  S.  R.,  6,  p.  57). 

A  new  barley  smut,  H.  Biedenkope  {Ztschr.  Fflanzenkran'k.,  4  (1894),  Xo.  6,  pp. 
321,  322). — The  author  describes  as  Usiilago  medians  a  new  species  of  smut  of  barley 
that  from  cultures  seems  to  be  intermediate  in  its  characters  between  U.  hordei  and 
U.jensenii.    A  more  critical  study  of  the  species  is  to  follow. 

List  of  parasitic  plants  found  near  the  station,  O.  Lugger  (Minnesota  Sta.  Rp>t. 

1893,  pp.  307-312). — A  list  of  fungi,  embracing  about  150  species,  is  given,  arranged 
in  the  order  of  their  hosts.  The  more  numerous  genera  represented  are  as  follows: 
Peronospora,  7  species ;  Puccinia,  18  species ;  Cercospora,  10  species,  and  Septoria,  11 
Bpecies.     There  are  35  orders  of  phanerogams  represented  in  the  list  of  hosts. 

New  species  of  fungi,  J,  B.  Ellis  and  B.  M.  Everhart  (Proc.  Phil.  Acad.  Sci., 

1894,  III,  pp.  322-3S6). — Descriptions  and  critical  notes  on  new  species. 
Diseases  of  the  vine  (Cont.),  G.  Massee  (Gard.  Chron.,  17  (1895),  aer.  3, p.  134). — 

A  brief  description  of  anthracnose  (Sphaceloma  ampelinum)  is  given.  Dusting 
plants  with  equal  parts  of  sulphur  and  lime  is  advised.  Too  free  use  of  fresh  stable 
manure  is  thought  to  favor  the  development  of  the  disease. 

Chytridiose  of  the  grape  and  its  treatment,  A.  Prunet  (Prog.  Agr.  et  Fit.,  12 
(1895),  Xo.  3,  pp.  73-76;  Xo.  4,  pp.  91-98). 

Sulphuric  acid  for  grape  anthracnose,  L.  Degrully  (Prog.  Agr.  et  Vit.,  12  (1895), 
Xo.  6,  pp.  135, 136). — Ten  liters  of  sulphuric  acid  to  100  of  water  gave  good  results 
when  applied  to  grapes,  equaling  the  acid  iron  sulphate  solution  without  the  trouble 
and  expense  of  the  copperas. 

Report  on  experiments  with  "Postite",  1894,  W,  M.  Schoten  (Tidskr.  norske 
Landbr.,  1  (1894),  pp.  441-443).— ThQ  Fostite  (90  per  cent  magnesium  silicate,  10  per 
cent  copper  sulphate)  was  applied  with  some  degree  of  success  against  fungus  dis- 
eases of  potatoes  and  other  crops. 
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Observations  on  the  application  of  fungicides  and  insecticides  {Xew  Tork  State 
Sta.  Bui.  74,  pp.  SS3-405,  fids.  12). — Illustrations  aud  descriptions  are  given  of  vari- 
ous kinds  of  apparatus  for  the  application  of  fungicides  and  insecticides,  together 
■with  formulas  for  Bordeaux  mixture,  kerosene  emulsion,  and  Paris  green  solutions. 


ENTOMOLOGY. 

Insect  Life  {TJ.  S.  Dept.  Agr.,  Division  of  JEntoynology,  Insect  Life, 
vol.  VII,  No.  3,  pp.  217-280,  figs.  10).— Special  notes  (pp.  217-219).— 
Under  tliis  head  are  treated  the  need  of  quarantiue  laws  iu  the  East, 
the  double-broodedness  of  the  codling  moth,  the  chinch  bug  in  1894, 
aud  reviews  of  entomological  iniblications. 

Damage  by  the  American  locust,  L.  0.  Howard  (pp.  220-229). — An 
account  of  a  destructive  invasion  of  ScJiistocera  americana  iu  Eoauoke 
County,  Virginia,  where  oats,  clover,  corn,  fruit  trees,  and  other  vege- 
tation were  defoliated  by  the  insects.  Illustrated,  descriptive,  and  life 
history  notes  are  given  and  a  detailed  report  upon  the  attack,  by  D.  W. 
Coquillett,  is  included.  A  mixture  of  bran,  arsenic,  and  sugar  distrib- 
uted through  the  fields  proved  an  eflflcient  means  of  destruction. 

Chinch  bug  observations  in  Iowa  in  1894,  H.  Osborn  (pp.  230-232). — 
Notes  on  devastations  by  this  insect — wheat,  barley,  rye,  oats,  and  corn 
suffering  in  the  order  given.  The  bugs  were  found  in  the  vast  majority 
of  cases  to  have  hibernated  in  osage  orange  hedges.  Light,  friable 
soils  were  most  infested. 

The  hibernation  of  the  chinch  bug,  G.  L.  Marlatt  (pp.  232-234). — Notes 
and  observations  on  this  ijoint  of  the  life  history,  the  normal  hiber- 
nating place  of  the  chinch  bug  being  believed  to  be  the  dense  stools  of 
certain  wild  grasses,  which  it  is  recommended  be  burned  in  the  winter. 
The  life  cycle  of  the  insect  for  central  Kansas  is  summarized. 

A  maple  pseudococcus,  L.  0.  Howard  (pp.  235-240). — Illustrated, 
descriptive,  and  life  history  notes  on  Pseudococcus  aceris,  a  rare  scale 
which  occurred  on  maples  in  4  or  5  localities  in  the  northern  United 
States  the  past  season. 

Notes  on  cotton  insects  found  in  Mississippi,  W.  H.  Ashmead  (pp. 
240-247). — A  continuation  of  a  paper  begun  in  Insect  Life,  vol.  vii,  No. 
1  (E.  S.  E.,  C,  p.  563).  This  installment  contains  an  annotated  list  of  the 
Hymenoptera  and  Coleoptera  found  in  cotton  fields  by  the  writer.  The 
following  new  genus  and  species  are  described:  Ghrysopophagus,  G.  com- 
pressicornis,  Zachresta  dimidiata,  Limneria  7nississippiensis,  Lymeon  an- 
nulicornis,  Otacustes  atriceps,  and  0.  chrysopce. 

Tlie  codling  moth  double-brooded,  G.  L.  Marlatt  (pp.  248-251). — An 
exhaustive  review  of  the  data  bearing  on  this  point,  with  the  conclu- 
sion that  in  the  greater  part  of  the  United  States  the  insect  has  2 
annual  broods,  though  in  the  northern  States  there  is  but  1,  and  there 
are  3  in  California. 

A  new  sawifly,  which  is  injurious  to  hollyhoclcs,  T.  7>.  A.  Gocherell  (pp. 
251-253). — A  technical  description  of  Nematoneura  malvacearum. 
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Notes  on  Rylesimis  sericeus,  E.  A.  Schwarz  (pp.  254-256). — Notes  on 
the  habits  of  this  scolytid  infesting  Eugelraann's  spruce  {Picea  engel- 
manni)  in  the  Wahsatch  Mountains,  Utah.  An  illustration  is  given 
of  the  workings  under  the  bark. 

A  new  parasite  of  Mytilaspis  pomorum,  L.  0.  Howard  (p.  25G). — 
Technical  description  of  Chiloneurus  diaspidinarum,  a  hymenopterous 
parasite  of  the  apple  oyster- shell  bark  louse. 

The  patent  on  the  hydrocyanic  acid  gas  process  declared  invalid,  D.  W. 
CoquiUett  (pp.  257,  258). — Kote  on  a  recent  court  judgment  on  this  point 
in  California. 

A  netv  pear  insect  (pp.  258-260). — Notes  on  Agrilus  sinuatus,  a  flat- 
headed  borer  imported  from  Europe,  that  has  caused  considerable 
damage  to  pear  trees  in  New  Jersey. 

Scorpions,  centipedes,  and  tarantulas  (pp.  260-263). — Notes  on  the 
venom  of  these  animals,  with  letters  from  2  entomologists  who  had 
been  stung  by  scorpions  in  the  Tropics. 

General  notes,  and  notes  from  correspondence  (pp.  263-280). — Among 
these  may  be  noted  the  following:  Grain  insects  in  mills,  the  carnation 
twitter  again,  legislation  against  insects  in  British  Columbia,  a  new 
department  of  the  Pasteur  Institute,  some  South  Australian  matters, 
cooperative  work  against  insects,  a  New  Zealand  moth-catching  plant, 
the  army  worm  in  1894,  abundance  of  Gharwas  graminis  in  Scotland,  two 
more  important  Vedalias,  damage  by  the  brown  sap  chafer,  abundance 
of  an  imported  snout  beetle  in  Maine,  damage  to  clover  in  Michigan,  a 
new  cotton  insect  in  Texas,  the  pear  midge  in  England,  destructive 
grasshoppers  in  New  York,  an  important  scale  insect  on  cottonwood, 
the  spider  which  bites,  cicada  chimneys,  bird  lice  as  mutualists,  occur- 
rence of  the  pear-leaf  blister  mite  upon  the  Pacific  Coast,  maggots  in 
poor  butter,  new  habitats  for  the  Florida  red  scale,  the  potato-scab  gnat 
in  Missouri,  Oklahoma  food  of  the  harlequin  cabbage  bug,  the  apple 
maggot  in  North  Carolina,  the  sugar-cane  weevil  in  the  Fiji  Islands, 
horn  fly  on  horses  again,  the  barnacle  scale  in  Louisiana,  and  the  hen 
flea  on  horses. 

Report  of  the  entomologist,  F.  L.  Harvey  {Maine  Sta.  Ept.  1893, 
pp.  146-151, 159-180,  figs.  16). — Illustrated,  descriptive,  life  history,  and 
remedial  notes  on  the  Angoumois  grain  moth  [Gelechia  cerealella),  lime- 
tree  winter  moth  [Hyhernia  tillaria),  apple-leaf  bucculatrix  {Bucculatrix 
pomifoliella),  disippus  butterfly  (Limenitis  disippus).  May  beetle  {Lach- 
nosterna  fusca),  bean  weevil  {Bruchus  ohtectus),  pear-blight  beetle  or 
shot-borer  [Xylehortis  pyri),  and  carrot  fly  {Psila  rosce). 

The  apple-leaf  bucculatrix  was  observed  damaging  apple  trees  in  the 
State  for  the  first  time,  and  its  habits  were  especially  investigated. 
The  damage  was  done  in  early  summer  and  it  is  believed  that  there  is 
but  one  brood  in  Maine.  Jarring  the  larvse  from  the  trees,  spray- 
ing with  kerosene  emulsion  in  the  winter  and  when  the  larvaB  hatch, 
and  hand  picking  the  cocoons  are  recommended.     Kainit,  kerosene 
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emulsion,  and  turning  liogs  in  infested  fields  are  suggested  against  the 
larvae  of  the  May  beetle.  The  bean  weevil  was  quite  injurious,  and  it 
is  suggested  that  infested  seeds  be  thrown  into  hot  water  for  a  few 
minutes  or  heated  to  145°  F.  for  an  hour.  Bisulphid  of  carbon  is  also 
suggested.  The  pear-blight  beetle  was  noticed  for  the  first  time  attack- 
ing fruit  trees,  it  having  previously  been  noticed  only  on  forest  trees. 
It  is  recommended  that  blighted  twigs  or  limbs  be  cut  off  promptly 
and  burned.  The  larvae  of  the  carrot  fly  were  found  burrowing  in  bar- 
rels of  carrots.  Treating  the  infested  roots  with  hot  water  is  advised. 
Pouring  kerosene  emulsion  along  the  rows  of  plants  during  the  grow- 
ing season  it  is  thought  may  be  advantageous. 

Gas  treatment  for  destroying  scale  insects  on  citrus  trees, 
A.  Craw  {Calif ornia  State  Bd.  Hort.  Rpt.  1S93  and  1894,  pp.  105-109, 
pis.  2). — Directions  for  the  preparation  of  hydrocyanic  acid  gas  and  its 
application,  the  manufacture  of  the  tents  and  other  apparatus  being 
detailed.  It  is  advised  that  the  tents  be  treated  with  a  light  coat  of 
linseed  oil,  or,  better,  with  a  watery  extract  of  the  common  prickly  pear 
cactus  [Opuntia  engelmani)  combined  with  glue  and  ocher  or  Venetian 
red. 

Experiments  were  made  in  spraying  apple  trees  with  a  solution  of 
Paris  green  and  Bordeaux  mixture  as  a  combination  remedy  against 
codling  moth  and  apple  scab. 

Beneficial  insects,  A.  Craw  {California  State  Bd.  Hort.  Rpt.  1893 
and  1894,  pp.  96-105,  pis.  3). — Descriptive  notes  and  colored  illustra- 
tions of  the  following  insects,  native  and  imported,  preying  upon  vari- 
ous scale- insects:  Two-spotted  ladybird  {Adalia  bipunctata),  Anatis 
subvittata,  twice-stabbed  ladybird  {Ghilocorus  bivulnerus),  ashy-gray 
ladybird  {Coccinella  abdominalis),  California  ladybird  ( (7.  californica), 
22-spotted  leis  {C.  {Lets)  conformis),  eyed  ladybird  {C.  oculata),  blood- 
red  ladybird  {C.  sanguinea),  Julian's  banded  ladybird  (C.  trifasciata 
Juliana),  Pilate's  ladybird  {Exochomus  pilatei),  convergent  ladybird 
{Hippodamia  cor^ver^ews),  ambiguous  ladybird  {R.  ambigua),  Hyperaspis 
lateralis,  striped  ladybird  {Meg ilia  vittigera),  Koei)ele's  ladybird  {Novim 
Icoebelei),  six-spotted  orcus  {Orcus  australasia),  steel-blue  ladybird  (0. 
chalybeus),  20-spotted  ladybird  {Psyllobora  20maculata),  brown-necked 
ladybird  {Rhizobius  toowootnbw),  black  ladybird  {R.  ventralis),  Austra- 
lian ladybird  ( Vedalia  cardinalis),  a  lepidopterous  enemy  of  the  black 
scale  {Thalpochares  coceophaga),  lace- winged  fly  {Chrysopa  calif ornica), 
brown  lace- winged  fly  {Henierobius),  spine-legged  soldier  bug  {Sinea 
spinipes),  gray  soldier  bug  {Euschistus  tristigmus),  and  syrj)hus  fly 
{Catabomba  pyrastri). 

Entomology  and  quarantine,  A.  Craw  {California  State  Bd.  Hort. 
Rpt.  1893  and  1894,  pp.  79-90,  figs.  3). — A  report  of  the  inspection 
of  steamers  and  their  cargoes  to  avoid  the  introduction  of  injurious 
insects.  Details  of  the  work  of  fumigation  are  given.  Notes  are 
included  on  some  of  the  beneficial  insects  of  the  State,  chiefly  lady- 
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birds,  and  on  some  of  the  injurious  insects  and  their  parasites.  Descrip- 
tive and  remedial  notes  are  given. 

The  silk  industry,  Fry  and  James  (Agl.  Gaz.  N.  S.  W.,  5  {1894),  No.  11,  pp.  812-- 
817). — A  general  article  to  show  that  the  industry  could  flourish  in  Australia. 

Note  on  Pulex  pallidus  and  Sarcopsylla  gallinacea,  from  Transcaspia,  J. 
Wagner  {Hor.  Soc.  Eni.  Ross.,  28  {1894),  No.  3  and4,  pp.  440-443).— Gives  description 
and  figures  of  the  chicken  flea  from  specimens  found  on  owls  in  Middle  Asia.  The 
species  is  identical  with  that  occurring  in  Florida. 

On  a  new  species  of  Ixodidae  from  Congo,  J.  Martin  {Ann.  Sci.  Nat,  18  {1894), 
2d  ser.,  pp.  267-277,  pi.  1). — This  contains  a  description  of  Amblyomma  qaautini  and  a 
partial  bibliography  of  Ixodidie. 

Furniture  beetles,  S.  L.  Mosley  {The  Naturalists'  Journal,  4  {1895),  No.  31,  pp.  14. 
25). — Ravages  of  A  v  obi  am  domesticiim,  Xertobium  tesseJattim,  and  PtHinua  peotinicornls 
in  the  wood  of  furniture,  etc.     Paraffin  is  recommended  as  a  remedy. 

Scale  insects,  A.  Craw  {California  State  Bd.  Hort.  Ept.  1893  and  1894,  pp.  90-96, 
figs.  8). — Descrijjtive  and  life  history  notes  on  an  elm  scale  {Gossyparia  ulmi), 
depressed  scale  {Lecanium  depressum),  pine  tree  scale  {L.  insignicolla),  black  scale 
{L.  olece),  orange  chionaspis  {Chionaspls  citri),  long  scale  {Mytilaspis  glovervi),  and 
purple  scale  {M.  citricola).  Against  the  elm  scale  a  resin  wash  is  recommended  in 
the  winter  and  kerosene  emulsion  in  the  spring  and  summer.  Formulas  are  given 
for  the  preparation  of  these  insecticides. 

Observations  on  Physapoda  in  the  summer  of  1893,  F.  Tryborn  {Ent.  Tidskr., 
15  {1894),  No.  1  and  2,  p.  41). 

The  red  gooseberry  mite  (Bryobia  nobilis),  F.  Thomas  (  Whittmark's  Gartenflora, 
43  {1894),  pp.  488-490). 

Injury  to  gooseberry  plants  by  Bryobia  ribis,  F.  Thomas  {ilitt.  Thiir.  Bot.  Ver., 
2d  ser.,  6  {1894),  pp.  10,  11). 

The  oviposition  of  Melitara  prodenialis,  H.  G.  Hubbard  {Proc.  Ent.  Soc.  Wash  , 
3  {1895),  No.  3, pp.  129-132). — Description  and  figure  of  the  peculiar  mode  of  ovipo- 
Bition  of  this  moth,  which  is  greatly  destructive  to  cultivated  cacti. 

Treatment  of  vines  infested  with  phylloxera  with  mulches  of  peat  impreg- 
nated "with  schists,  F.  de  Mely  {Compt.  Rend.,  120  {1895),  No.  2,  pp.  67-69). 

Legislation  against  plant  pests,  C.  S.  Sargent  {Garden  and  Forest,  8  {1895),  No. 
S62,  pp.  40,  41). 

"Insect  Lime,"  J.  B.  Smith  {Ent.  News,  1895,  Feb., pp.  46,  47).— Recommends  it  for 
protecting  fruit  trees. 

On  an  Acctrien  parasite  of  Lampyris  splendidula,  A.  Gruvel  {Compt.  Rend.,  120 
{1895),  No.  3,  pp.  161, 162). 

The  use  of  parasitic  andpredaceous  insects,  C.  M.  Weed  (^mer.  Nat.,  29  {1895), 
No.  337,  pp.  69,70). 

Rhizobius  ventralis,  B.  M.  Lelong  {California  State  Bd.  Hort.  Rpt.  1893  and 
1894,  pp.  426-432). — An  article  on  the  introduction  of  the  black  ladybird.  Extracts 
from  letters  of  horticulturists  in  various  parts  of  the  State  are  included,  testifying 
to  the  value  of  the  ladybird  in  destroying  the  black  scale. 

Beneficial  insects,  A.  Koebele  {California  State  Bd.  Hort.  Rpt.  1893  and  1894, 
pp.  145-150). — General  notes  on  some  of  the  natural  parasites  of  coccids  injurious  to 
fruit  trees  in  Australia,  with  notes  on  their  habits,  some  of  the  scale  insects,  and  the 
condition  of  fruit  growing  in  that  country. 

Report  of  the  government  entomologist  of  Sw^eden  for  the  year  1893,  S. 
Lampa  {Ent.  Tidskr.,  15  {1894),  No.  1  and  2,  pp.  1-40). 

The  classification  of  insects  and  their  relation  to  agriculture,  O.  Lugger 
{Minnesota  Sta.  Rpt.  1893,  pp.  75-143,  figs.  81).— A  reprint  of  Bulletin  28  of  the 
station  (E.  S.  R.,4,  p.  932). 

On  economic  entomology  and  mycology  in  the  United  States  and  "wrhat  we 
can  learn  therefrom,  M.  Hollrung  {Jahrb.  deut.  landtv.  Ges.,  9  {1894),  pp.  60-70). 
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Analyses  of  cattle  foods,  W.  H.  Jordan,  J.  M.  Bartlett,  and 
L.  H.  Merrill  {Maine  Sta.  Rpt.  1S93,  pp.  35-36).— This  includes 
studies  on  the  composition  of  corn  fodder  and  silagfe  from  different 
varieties,  the  comparative  composition  of  large  Soutliern  corn  and  the 
smaller  Maine  field  corn,  the  influence  of  maturity  upon  the  composi- 
tion of  the  corn  plant,  the  constituents  of  the  nitrogen-free  extract,  and 
the  effect  of  slow  drying  upon  a  sample  of  a  succulent  plant  (p.  744). 

Observations  have  been  made  for  5  years  on  the  composition  of  large 
Southern  corn  and  of  the  smaller  native  corn  grown  in  Maine.  The 
latter  matures,  but  the  former  has  to  be  cut  when  immature.  The 
average  composition  of  the  dry  matter  of  the  2  varieties  is  given  as 
follows : 

Composition  of  the  dry  matter  of  2  varieties  of  corn. 


In  100  parts  water-free  substance. 

Average  for  1892  and  1893. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
extract. 

Fat. 

Southern  com,  immature 

Maine  field  corn,  mature ". 

7.76 
6.05 

11.72 
10.  94 

27.70 
19.79 

50.54 
60.33 

2.28 
2.89 

+  .71              4-78 

+7.91 

—9.89 

61 

' 

"The  Maine  field  corn,  which  reaches  maturity,  contains  the  larger  percentage  of 
dry  matter.  .  .  . 

"The  dry  substance  of  the  larger  and  immature  corn  contains  more  ash,  protein, 
and  fiber  and  less  nitrogen-free  extract  and  fat.  The  much  larger  percentage  of  fiber 
and  greatly  less  percentage  of  nitrogen-free  extract  are  the  noteworthy  difterences." 

The  Maine  field  corn  was  cut  at-  5  different  dates  from  August  15  to 
September  21  and  samples  of  each  cutting  analyzed.  These  analyses 
show  that  as  the  corn  approaches  maturity  there  is  a  continuous  and 
large  increase  in  the  percentage  of  dry  matter,  due  principally  to  an 
increase  in  nitrogen-free  extract.  To  determine  if  possible  what  com- 
ponents were  responsible  for  this  increase  in  nitrogen-free  extract 
determinations  were  made  of  the  starch  by  means  of  diastase  and  the 
acid  method  and  of  the  sugar.  These  showed  "that  while  a  decrease 
in  sugar  occurred  with  the  maturing  of  the  ear,  this  was  much  less 
than  the  corresponding  increase  of  starch,  so  that  maturity  shows  a 
large  excess  over  any  other  period  of  the  more  valuable  carbohydrates." 
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A  comparison  of  the  starch  and  sugar  in  immature  Southern  corn  and 
mature  native  corn,  both  grown  in  Maine,  showed  the  following : 

Sugars  and  starch  in  the  immature  and  mature  corn  plant. 


Parts  in  100  of  water-free  substance. 

Parts  of  su- 
gars and 
starch  in  100 
parts  of  nitro- 
gen-free ex- 
tract. 

Sugars. 

Starch. 

Total 
sugars 

and 
starch. 

Total  nitro- 
gen-free 
extract. 

Southern  com,  immature,  no  ears,  4  sam- 

12.65 
13.32 

1.07 
14.02 

13.92 
27.34 

50.55 
60.33 

27.5 

Maine  field  corn,  mature,  full  ears,  4  sam- 

45.3 

Excess  in  the  Maine  field  com 

0.47 

12.95 

13.42 

9.78 

17.8 

"  There  is  a  constant  and  striking  difference  between  the  percentages  of  starch 
in  the  Southern  corn  and  in  the  Maine  field  corn.  They  are  much  larger  in  the  latter 
kind.  This  is  due  undoubtedly  to  greater  maturity.  Only  a  small  amount  of  starch 
appears  to  be  deposited  in  the  stalk  and  leaves,  its  rapid  formation  and  storage  in 
the  plant  apparently  not  beginning  until  the  later  development  of  the  fruit  or 
kernels." 

The  digestibility  of  the  pentose  carbohydrates,  W.  E.  Stone 
and  W.  J.  Jones  {Maine  Sta.  Rpt.  1893,  pp.  44-56). — This  is  a  reprinted 
article,^  and  relates  to  the  study  of  the  pentose  carbohydrates  in  a  large 
number  of  feeding  stuifs  fed  in  digestion  trials  at  the  Maine  Station 
and  in  the  feces  from  the  same. 

"  The  grasses  make  the  largest  showing,  but  in  the  majority  of  samples  the  pento- 
sans amounted  to  from  20  to  30  per  cent  of  the  non-nitrogenous  extractive  matter.  .  .  . 

"The  data  for  the  pentosans  in  feces  of  sheep,  excluding  the  data  for  Calama- 
grostis  canadensis,  which  evidently  present  something  anomalous,  shows  58.2  per  cent 
of  pentosans  to  have  been  digested  and  41.8  per  cent  undigested. 

"These  results  are  worthy  of  consideration.  Twenty  of  the  best  known  food 
stuffs  for  cattle  are  here  shown  to  contain  a  minimum  of  from  6  to  16  per  cent  of  their 
dry  weight  in  pentosans,  of  which  an  average  of  only  58.2  per  cent  is  found  to  be 
digestible.  It  appears,  then,  that  while  these  bodies  are  to  be  for  the  present  classi- 
fied among  the  carbohydrates,  they  are  really  much  less  digestible,  and  hence  of  less 
food  value,  than  the  better  known  members  of  this  group,  such  as  starch,  sugar,  etc. 
In  many  cases  the  indicated  digestibility  is  even  less  than  that  assigned  to  the  fiber 
of  the  same  materials,  and  the  average  of  all  the  experiments  is  but  little  higher 
than  the  corresponding  average  for  the  fiber." 

Effect  of  slow  drying  upon  a  sample  of  a  succulent  plant,  W. 
H.  Jordan,  J.  M.  Bartlett,  and  L.  H.  Merrill  {Maine  Sta.  Bpt. 
1893,  pp.  35,  36). — A  sample  of  about  500  lbs.  of  field  corn  was  chopj)ed 
fine  and  spread  out  on  a  scaffold  to  dry,  and  a  sub  sample  was  taken 
and  dried  rapidly  in  a  steam  closet  in  the  laboratory.  Analyses  of  the 
rapidly  and  slowly  dried  samples  are  given. 

"It  seems  that  for  each  100  lbs.  of  green  corn  3.58  per  cent  of  dry  matter  was  lost 
in  the  process  of  slow  drying  under  the  most  favorable  circumstances.  This  was 
14.13  per  cent  of  the  total  dry  matter  in  the  fresh  plant,  which  means  that  of  each 
100  lbs.  of  dry  substance  originally  in  the  plant  only  85.87  lbs.  were  saved. 

»Agl.  Sci.,  7  (1893),  No.  1,  p.  6. 
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"It  is  interesting  to  note  that  this  loss  falls  almost  entirely  on  the  nitrogen-free 
extract,  or  carbohydrates,  more  than  two  thirds  of  it  being  actually  accounted  for 
by  the  diminished  percentage  of  sugars." 

Effect  of  ^vatering,  w^hether  before  or  after  eating  or  ad  libitum, 
on  digestibility  of  the  food  and  nitrogen  exchange,  S.  Gabriel 
and  H.  Weiske  {Landw.  Vers.  Stat.,  45,  No.  3  and  4,  ])p.  311-323).— To 
determine  whether  it  was  immaterial  when  animals  were  watered,  as 
shown  by  the  amount  of  water  taken,  the  utilization  of  the  food,  and 
the  nitrog:en  exchange  of  the  body,  a  trial  was  made  with  2  grown 
sheep,  lasting  from  June  2  to  29,  divided  into  3  periods.  In  the  first 
period  water  was  kept  before  the  sheep  all  the  time;  in  the  second 
No.  1  was  watered  before  feeding  and  No.  2  after;  and  in  the  third  the 
order  was  reversed.  The  food  consisted  uniformly  of  800  gm.  of  meadow 
hay  and  250  gm.  of  whole  oats  per  sheep  daily,  fed  in  3  portions. 
The  quantity  of  water  drunk  and  the  amount  and  composition  of  the 
solid  and  liquid  excreta  were  determined  for  each  sheep  in  each  period. 
The  average  results  follow: 

Average  water  consumption,  nitrogen  exchange,  and  nitrogen  storage  per  sheep  daily. 


Manner  of  watering. 

Amount  of  water 
drunk. 

Nitrogen  exchange 
of  body.' 

Nitrogen  stored  in 
body. 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

No.l. 

No.  2. 

Cc. 
1,804 
1,596 
1,870 

Oc. 
2,333 
1,765 
2,127 

Grams. 
7.34 
7.88 
7.89 

Orams. 
8.21 
8.18 
8.26 

Gravis. 
1.59 
1.00 
1.27 

Grams. 
1  22 

1  30 

1  38 

'  Aa  shown  by  nitrogen  in  urine. 
DigestiMlity  of  ration  under  different  methods  of  watering. 


Manner  of  watering. 

Protein. 

Fat. 

Fiber. 

Nitrogen-i'ree 
extract. 

No.  1. 

No.  2. 

No.l. 

No.  2. 

No.l. 

No.  2. 

No.  1. 

No.  2. 

Per  ct. 
57.37 
57.04 
58.85 

Per  ct. 
60.55 
60.89 
61.94 

Per  ct. 

63.  59 
65.  98 
64.33 

Per  ct. 
65.96 
66.88 
66.33 

Per  ct. 
61.73 
52.90 
57.89 

Per  ct. 

53.48 
60.26 
59.54 

Per  ct. 
66.78 
66.14 
65.44 

Per  ct. 

68  52 

64  17 

67. 15 

It  will  be  seen  that  sheep  No.  1  invariably  drank  more  water  than 
sheep  No.  2,  which  is  believed  to  be  a  matter  of  individuality.  Both 
sheep  drank  less  water  when  it  was  given  before  feeding  than  when 
given  ad  libitum  or  after  feeding.  The  average  difference  amounted  to 
13  per  cent  with  No.  1  and  21  per  cent  with  No.  2.  There  was  no  appa- 
rent connection  between  the  manner  of  watering  and  the  nitrogen 
exchange,  although  this  was  somewhfit  greater  throughout  in  the  case 
of  No.  2,  due,  it  is  suggested,  to  the  greater  water  consumption.  Like- 
wise in  the  rate  of  digestibility  there  were  no  regular  differences  that 
could  be  attributed  to  manner  of  watering. 
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Tlio  conclusion  is  reaclied  that  under  the  conditions  here  prevailing 
there  is  no  difference  in  the  rate  of  digestibility  of  the  food,  production, 
etc.,  whether  the  anim  als  are  given  water  ad  libitum  or  before  or  after 
eating. 

Digestion  experiments,  W.  H.  Jordan  {Maine  Sta.  Rpt.  1893,  pp. 
38-43). — The  results  are  given  of  digestion  trials  with  sheep  on  Southern 
corn  fodder,  field  corn  fodder,  sweet  corn  fodder,  Southern  corn  silage, 
and  field  corn  silage.  No  data  are  given  except  the  composition  of  the 
materials  as  fed  and  the  digestion  coefficients  found.  The  latter  were 
as  follows : 

Digestion  coefficients  of  corn  fodder  and  corn  silage. 


Sonthem  corn  fodder,  1891 

Field  coru  fodder,  1891 

Sweet  corn  fodder,  1891... 
SoutherD  corn  silage,  1892. 
Field  corn  silage,  1892 

Do 

Field  corn  fodder,  1893.... 

Do 


Dry 

matter. 

Organic 
matter. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
extract. 

Fat. 

61.3 

62.8 

43.1 

63.4 

65.7 

61.0 

59.0 

72.7 

74.2 

50.7 

67.6 

78.6 

73.8 

64.7 

70.9 

72.7 

44.0 

71.5 

74.6 

73.1 

77.0 

64.4 

65.8 

48.2 

64.8 

66.7 

65.4 

67.8 

78.0 

80.2 

41.3 

68.0 

77.9 

83.1 

80.9 

76.0 

77.9 

36.6 

73.3 

77.8 

78.5 

80.9 

69.8 

71.4 

54.5 

70.4 

72.3 

71.3 

67.3 

69.7 

• 

73.6 

20.0 

68.6 

70.7 

76.7 

73.7 

During  the  past  4  years  37  digestion  trials  have  been  made  at  the 
station  on  corn  fodder  and  corn  silage.  The  results  of  these  are  com- 
pared with  the  digestion  coefficients  for  timothy  hay,  wheat  bran,  and 
corn  meal. 

"These  figures  show  beyond  question  that  corn  fodder  well  preserved  and  corn 
silage  have  a  high  digestibility  as  compared  with  hay.  To  this  fact  should  be 
attributed  in  large  measure  undoubtedly  the  great  favor  with  which  the  coru  plant, 
as  now  preserved  in  the  silo  is  regarded  by  dairymen  as  milk-produciug  food. 
What  has  been  supposed  by  many  to  be  due  to  the  peculiar  influence  of  the  fermenta- 
tions in  the  silo,  should  more  properly  be  credited  to  the  superior  food  properties  of 
the  plant  which  the  silo  conserves  so  efficiently,  and  which  would  be  equally  valu- 
able when  preserved  as  completely  in  any  other  manner." 

A  comparison  is  also  made  of  the  digestibility  of  the  fodder  and 
silage  from  native  field  corn  and  from  Southern  corn  grown  in  Maine. 
The  comparison  is  as  follows: 

Comparative  digestihility  of  2  varieties  of  corn  grown  under  similar  conditions. 


Dry 
matter. 

Organic 
matter. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
extract. 

Fat. 

Field  corn  fodder  and  silage,  7 

72.3 
64.6 

74.6 
66.5 

36.8 
39.7 

65.1 
59.6 

76.5 

71.0 

75.5 
65.2 

74.9 

Southern  corn  fodder  and  silage, 

66.3 

Difference  in  favor  of  the 

7.7 

8.1 

5.5 

5.5 

10.3 

8.6 

"It  is  certainly  a  matter  of  some  importance  to  Maine  farmers  that  the  smaller 
variety  of  corn,  which  matures  in  this  latitude,  should  prove  to  be  more  digestible 
to  the  extent  of  about  8  per  cent  of  the  total  dry  matter. 
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"The  nitrogen-free  extract  appears  to  show  a  greater  difference  of  digestibility 
than  other  portions  of  the  plant,  and  it  is  here  that  we  mnst  look  for  at  least  a  par- 
tial explanation  of  the  fact  under  discussion.  .  .  . 

"  Several  examinations  of  the  feces  in  these  experiments  have  failed  to  show  the 
presence  of  sugars  or  starch,  the  diastase  test  being  employed  for  the  latter.  These 
carbohydrates  being  entirely  soluble  in  the  digestive  fluids,  as  it  was  reasonable  to 
expect,  their  presence  in  these  foods  in  greatly  varying  quantities  must  certainly 
cause  corresponding  variations  in  the  digestibility  of  the  nitrogen-free  extract,  and 
consequently  of  the  total  dry  matter,  other  things  being  equal.  That  this  is  so  is 
easily  seen  from  the  figures  presented." 

Steer  feeding,  A.  A.  Mills  ( Utah  Sta.  Bui.  35,  pp.  25).— Three  lots  of 
4  steers  each  were  fed  alike  on  mixed  hay  from  November  29  to  Decem- 
ber 20.  From  then  until  April  11  lot  7  had  mixed  hay  alone;  lot  8,  hay 
with  straw,  alfalfa,  or  clover,  and  3  lbs.  grain  per  head  for  1  month ;  and 
lot  9  had  hay  and  3  lbs.  grain  (bran,  wheat,  and  barley)  per  head  daily. 
In  the  finishing  period,  April  11  to  May  IG,  all  received  alike  3  lbs.  ol 
grain  (bran  and  wheat)  per  head,  10  lbs.  roots,  3  lbs.  straw,  and  hay 
ad  libitum. 

The  steers  were  kept  in  yards  with  open  sheds.  The  gains  in 
weight,  food  eaten,  and  financial  results  are  tabulated.  From  Novem- 
ber 29  to  April  11,  lot  7  (mixed  hay)  gained^74  lbs.  in  all ;  lot  8, 270  lbs., 
and  lot  9  (hay  and  grain),  252  lbs.  During  the  final  period  lot  7  gained 
39  lbs. ;  lot  8, 11  lbs.,  and  lot  9,  91  lbs.  For  the  whole  trial  the  average 
cost  of  food  per  pound  of  gain  was  7.2  cts.  for  lot  7,  10.71  cts.  for  lot  8, 
and  8.51  cts.  for  lot  9.  With  steers  at  2^  cents  per  pound  there  was  a 
loss  with  all  the  steers,  which  was  least  with  lot  9. 

Steers  fed  moderately  well  for  12  tveeks. — Six  lots  of  3  steers  each 
which  had  been  used  in  an  experiment  with  alfalfa,  reported  in  Bulletin 
31  of  the  station  (E.  S.  R.,  6,  p.  203),  were  fed  from  February  21  to  May 
16  variously  on  hay  with  silage,  roots,  or  straw,  and  4  lbs.  of  grain  per 
head  daily;  or  hay  and  roots  with  4,  6,  or  8  lbs.  of  grain.  The  grain 
was  a  mixture  of  bran,  barley,  and  wheat.  The  coarse  fodder  was  fed 
ad  libitum.    The  gains,  food  eaten,  and  financial  results  are  tabulated. 

"  Of  the  3  sets  of  steers  fed  either  roots,  silage,  or  straw  as  an  appetizer,  those 
fed  the  roots  gained  most,  with  straw  second  and  silage  third. 

"  Of  steers  fed  4,  6,  and  8  lbs.  of  grain  per  day,  respectively,  the  gain  increased  as 
the  amount  of  grain  fed  was  increased;  the  cost  of  the  daily  ration  increased  like- 
wise :  while  the  cost  of  1  lb.  of  gain  decreased  as  the  amount  of  grain  fed  increased." 

Feeding  experiments  ■with  co-wrs,  W.  H.  Jordan  {Maine  Sta.  Bpt. 
1893,  pp.  66-82). — Relative  feeding  value  of  Southern  corn  silage  and 
Maine  field  corn  silage  (pp.  66-73). — The  object  of  this  experiment  was 
to  compare  silage  from  native  Maine  corn  and  from  large  Southern 
corn  grown  in  Maine.  Five  cows  were  fed  in  3  periods  of  about  1 
month  each.  In  the  first  and  last  periods  about  40  lbs.  of  Southeri> 
corn  silage  was  fed  per  day,  and  in  the  second  period  about  30  lbs.  of 
native  corn  silage.  The  other  foods  consisted  of  corn  meal,  bran, 
gluten  meal,  and  cotton-seed  meal,  with  barley  hay  in  the  first  2 
periods  and  timothy  hay  in  the  last.    The  digestible  food  material  in 
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the  daily  ration  of  the  3  periods  was  14.23,  16,  and  14  lbs.,  respectively. 
The  analyses  of  the  feeding  stuffs  given,  the  amount  of  nutrients  con- 
sumed, weiglit  of  cows,  and  the  yield  ^nd  composition  of  the  milk  are 
tabulated. 

"  The  cows  lost  from  15  to  30  lbs.  weight  in  passing  from  the  first  to  the  second 
periods,  and  this  loss  was  partially  regained  during  the  third  period.  These 
changes  in  live  weight  can  be  readily  explained  by  the  less  weight  of  silage  eaten 
in  the  second  period,  with  no  marked  change  in  the  quantity  of  water  drank  in  any 
period.  .  .  . 

"  When  we  see  that  in  the  second  period  of  this  experiment  practically  the  same 
weight  of  milk  was  produced,  and  that  owing  to  an  increase  in  the  dry  matter  of 
the  milk  there  was  actually  a  lai-ger  production  of  milk  solids,  we  have  good  pr^ 
sumptive  evidence  that  the  ration  containing  the  30  lbs.  of  [native]  field  corn  silage 
was  more  efficient  than  the  previous  ration  containing  40  lbs.  of  Southern  corn 
silage.  This  evidence  is  strengthened  by  the  fact  that  when  in  the  third  period  a 
return  is  made  to  the  Southern  corn  silage  the  yield  of  milk  solids  is  decidedly 
diminisheil. 

"  [The  indications  are]  that,  pound  for  pound,  the  Maine  field  corn  silage  was 
worth  more  than  the  Southern  corn  silage,  and  that  the  difference  was  practically 
in  the  proportion  of  the  amount  of  digestible  dry  substance  in  the  2  materials. 
This  is  the  result  which  a  careful  consideration  of  the  facts  learned  in  other  ways 
would  lead  us  to  expect." 

The  infiuence  of  widely  differing  rations  n/pon  the  qvantiiy  and  quality 
of  milk  (pp.  73-82). — An  experiment  is  reported  with  3  cows,  covering  3 
periods  of  35  days  each,  in  which  the  following  rations  were  compared: 

Ration  1 : 

Timothy  hay ad  lib. 

Corn  meal 2  pounds. 

Cotton-seed  meal 2  pounds. 

Gluten  meal 2  pounds. 

Ration  2 : 

Timothy  hay ad  lib. 

Corn  meal 6  pounds. 

Cow  A  received  ration  1  during  the  first  and  third  periods  and  ration 
2  during  the  second  period,  and  cows  E  and  L  T  received  ration  2  dur- 
ing the  first  and  third  periods  and  ration  1  during  the  second  period. 
The  nutritive  ratio  of  ration  1  was  1  to  6.7,  and  of  ration  2,  1  to  12.3. 
Both  rations  furnished  practically  the  same  amount  of  digestible  mate- 
rial. The  amounts  of  food  eaten  and  the  yield  and  coipposition  of  the 
milk,  melting  point,  volatile  acids,  and  iodin  equivalent  of  the  butter 
are  tabulated  for  each  cow.  The  yield  of  milk  and  of  milk  solids  was 
as  follows : 

Yield  of  milk  and  milk  solids  on  nitrogenous  and  carbonaceous  rations. 


Daily  yield  of  milk. 

Daily  yield  of  milk  solids. 

Nitroge- 
nous ration. 

Corn-meal 
ration. 

Excess 
■with  ni- 
trogenous 
ration. 

Nitroge- 
nous ration. 

Corn-meal 
ration. 

Excess 
with  ni- 
trogenous 
ration. 

Cow  A 

Founds. 
25.6 
20.7 
19.1 

Founds. 
20.0 
15.2 
15.6 

Pounds. 
5.6 
5.5 
3.5 

Pounds. 
3.61 
2.88 
2.72 

Pounds. 
2.68 
2.07 
2.10 

Pounds. 
0.93 
0  81 

Cow  K 

Cow  L  X 

0.C2 
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"The  cows  did  not  vary  greatly  in  body  weight,  but  their  general  appearance 
showed  less  thrift  while  being  fed  the  corn-meal  ration. 

"The  yield  of  milk  from  the  nitrogenous  ration  was  from  one  fifth  to  more  than 
one  third  larger  than  that  from  the  corn-meal  ration,  the  excess  ranging  with  the 
3  cows  from  20  per  cent  to  36  per  cent,  or  an  average  of  about  5  lbs.  of  milk  per  day. 

"In  general  the  milk  was  materially  richer  while  the  cows  were  fed  the  ration  rich 
in  protein,  though  with  one  cow  it  showed  the  largest  percentage  of  solids  during 
the  third  period  while  she  was  eating  the  corn-meal  ration.  With  the  other  two 
cows  the  influence  of  the  mixture  of  cotton-seed  meal,  gluten  meal,  and  corn  meal  in 
increasing  the  per  cent  of  solids  of  the  milk  seemed  quite  marked. 

"The  daily  yield  of  milk  solids  was  from  30  to  40  per  cent  greater  with  the  more 
nitrogenous  ration. 

"  The  composition  of  the  milk  solids  seemed  to  be  independent  of  the  ration.  In 
general  the  proportion  of  fat  increased  throughout  the  experiment  without  regard  to 
what  the  cows  were  fed,  and  no  evidence  is  furnished  in  support  of  the  notion  that  by 
changing  the  food  it  is  possible  to  produce  more  butter  fat  without  an  accompanying 
increased  production  of  the  other  milk  solids.  In  other  words,  it  appears  that  the 
most  profitable  food  for  butter  production  will  also  be  most  profitable  for  the  milk 
farmer  or  cheese  maker.  The  relation  of  fat  to  the  other  solids  seems  to  be  deter- 
mined by  the  animal  or  by  certain  unknown  conditions  of  environment  rather  than 
by  the  food. 

"So  far  as  could  be  learned  by  chemical  tests,  the  butter  made  from  the  2  rations 
was  not  greatly  different." 

Dairy  herd  record  for  1892,  T.  L.  Haecker  {Minnesota  Sta.  Ept. 
1893,  jpp.  313-324). — A  record  for  the  year  of  27  cows,  including  Jer- 
seys, Guernseys,  Holsteins,  Polled  Anguses,  Shorthorns,  and  grades. 
This  shows  for  each  cow  the  date  of  calving,  change  in  weight, 
monthly  yield  and  composition  of  milk,  and  monthly  and  yearly  yields 
of  butter. 

"The  fat  for  the  entire  herd  ranged  from  an  annual  average  of  3.34  to  6  per  cent. 
This  marked  difference  is  clearly  a  breed  characteristic.  .  .  . 

"While  there  is  a  general  tendency  for  the  milk  to  grow  richer  in  fat  as  the  period 
of  lactation  advances,  this  change  is  not  as  great  or  as  uniform  as  is  generally  sup- 
posed. [The  individual  records  for  January,  March,  June,  and  July  show  that]  in 
January  the  daily  average  in  milk  of  the  17  cows  amounted  to  423  lbs. ;  in  March  it 
shrunk  to  354.3  lbs.;  while  in  June,  when  the  cows  were  in  pasture,  it  increased  to 
375  lbs.,  and  in  July,  when  pastures  began  to  be  dry,  there  was  again  a  shrink- 
age to  301.6  lbs.,  showing  that  the  succulent  food  in  June  materially  increased  the 
flow  of  milk.  In  January  the  average  per  cent  of  fat  in  the  milk  was  4.55,  in  March 
it  rose  to  4.95,  and  in  June  it  dropped  to  4.49;  that  is,  after  the  expiration  of  6 
mouths  the  average  per  cent  of  fat  was  less  by  0.06  per  cent,  showing  that  feed 
exercised  a  greater  influence  in  the  per  cent  of  fat  than  did  the  advanced  period  of  lac- 
tation. The  fact  that  the  per  cent  of  fat  in  July,  when  the  Kentucky  blue  grass,  of 
which  the  pasture  was  composed,  was  dry,  rose  to  4.81,  gives  additional  evidence 
that  the  variation  in  the  fat  was  largely  due  to  feed  influences. 

"  [The  butter  fat  record]  shows  a  gradual  decrease  in  the  amount  of  fat,  as  the 
period  of  lactation  advances,  and  also  shows  that  this  shrinkage  takes  place  very 
slowly  and  gradually  when  cows  are  of  the  proper  dairy  breeding  type.  ,  .  . 

"  Comparing  the  annual  butter  yield  with  the  live  weight,  the  registered  Jersey, 
Pride,  is  in  the  lead,  making  0.46  lb.  of  butter  for  every  pound  of  live  weight, 
followed  by  the  grade  Jersey,  Marie,  with  0.44;  the  grade  Guernsey,  Olive,  0.44; 
the  grade  Jersey,  Beckley,  with  0.43 ;  then  Sweet  Briar,  Koae,  aaid  Eoesie,  0.40  lb. 
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"Onr  best  covrs,  the  auuuiil  butter  product  of  which  exceeds  40  per  cent  of  the 
live  weight,  are  small  or  medium  iu  size,  though  good  ones  are  found  amoug  the 
larger." 

Feeding  experiments  with  pigs,  W.  H.  Jordan  {Maine  Sta.  Rpt 
1S93,  pp.  82-95). — These  exiierimeuts  iiicliide  comparisons  of  breeds 
and  a  comparison  of  skici  milk,  j)ea  meal,  and  corn  meal  with  a  mix- 
ture of  equal  parts  of  pea  meal,  oat  meal,  and  corn  meal  on  3  differ- 
ent breeds  of  pis"s.  The  relation  of  the  food  to  growth  in  different 
breeds  is  shown  in  the  following  summary: 

lielatiou  of  food  to  growth  in  pigs  (digestible  organic  matm-ial  for  each  2^ouvd  of  gain). 


Experiment. 

Chesh- 
ire. 

Poland 
China. 

T(,rk- 
shire. 

White 
Chester. 

Jersey 
Red. 

Berk- 
shire. 

Tam- 
worth. 

Tam- 
worth- 
Berk- 
shire. 

1890 

Pounds. 
2.88 
3.12 

Pounds. 
2.73 

Pounds. 
2.50 

Pounds. 
2.50 

Pounds. 

Pounds. 
2.45 

Pounds. 

Pounds. 

1891                  ^     

2.78        2.93 

1891- 

3.18 
3.71 
2.11 
3.20 
4.03 
4.19 
3.21 

2.48 

1801- 

I 

2.89 

1892, 

1 

2.36 
3.80 
5.87 
3.80 
3.40 

2.03 

1892 

1 

3.20 

1892 

1 

3.52 

1892, 

1 

4.02 

1892 

3.00 

"These  experiments  furnish  no  evidence  of  the  superior  producing  capacity  of  any 
one  of  the  breeds  tested.  ...  It  is  certainly  true  of  the  Tamworth-Berkshir.e  cross 
that  the  animals  were  finely  formed  and  vigorous,  and  they  certainly  used  food 
more  economically  than  either  the  pure  bred  Tamworths  or  Berkshires.  This  cross 
has  been  admired  by  all  who  have  seen  it,  and  the  market  quality  of  their  carcasses 
was  highly  commended. 

"[The  butcher's  analysis  of  the  carcasses]  do  not  warrant  the  claim  that  any  one 
of  the  breeds  compared  possesses  superior  market  qualities  over  all  the  others.  The 
Tamworth's  gave  a  somewhat  larger  percentage  of  lean  cuts  and  the  Tannvorth- 
Berkshire  cross  a  larger  prt)portion  of  salting  pork.  The  difl'erences  are  small,  we 
may  believe,  compared  with  those  which  may  be  caused  by  age,  food,  or  individual 
variations." 

In  a  comparison  of  the  dry  matter  of  skim  milk  with  the  digestible 
matter  of  pea  meal  2  lots  of  pigs  were  selected  from  the  same  litters 
and  fed  rations  composed  of  skim  milk,  jjea  meal,  and  corn  meal,  or 
rations  in  which  j)ea  ijieal  or  oat  meal  was  made  to  take  the  iilace  of 
skim  milk  in  the  proportion  of  digestible  substance  in  the  two.  The 
rations  contained  iiractically  the  same  amounts  of  digestible  matter. 
Tamworths,  Berkshires,  and  TamworthBerkshires  were  represented. 

"It  is  very  plain  that  for  young  pigs  the  rations  containing  skim  milk  proved 
superior  to  those  containing  the  nitrogenous  vegetable  foods  as  a  substitute.  But 
with  the  older  animals  the  substitution  of  pea  meal  or  pea  and  oat  meal  for  the 
skim  milk,  wholly  or  in  part,  did  not  materially  change  the  rate  of  growth  or  its 
relation  to  the  digestible  food  consumed. 

"In  a  single  case  an  exception  occurs,  viz:  Period  3  with  the  Berkshires  in  the 
1892  experiment,  where  the  pure  grain  ration  seemed  to  check  the  growth  of  the 
pigs.  In  all  other  cases  the  amount  of  digestible  food  seems  to  be  the  practical 
measure  of  efficiency,  whether  its  source  he  animal  or  vegetable." 
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Relative  value  of  corn  and  oats  for  horses,  A.  A.  Mills  ( Utah 
Sta.  Bui.  36,  px}.  12). — Two  teams  of  work  Lorses  were  divided  into  2 
lots,  one  horse  for  each  team  being  iu  each  lot.  Fifteen  pounds  of 
mixed  hay  and  3  lbs.  of  wheat  or  bran  per  head  were  given  to  the 
horses  in  both  lots,  and  those  iu  one  lot  received  6  lbs.  of  corn,  while 
those  in  the  other  lot  received  6  lbs.  of  oats  per  head.  The  graiu  was 
ground  and  mixed  before  feeding.  The  trial  lasted  from  April  18  to 
September  26,  and  the  rations  were  reversed  several  times  during  the 
trial.  Grouping  the  changes  iu  weight  according  to  the  kind  of  feed, 
"It  will  be  seen  that  those  on  the  oat  ration  lost  i7  lbs.,  while  those  on 
the  corn  ration  gained  29  lbs.,  thus  favoring  the  corn  ration  by  a  total 
of  76  lbs.  .  .  .  The  corn  contained  323.77  lbs.  more  digestible  matter 
than  did  the  oats.  This  is  just  about  sufiQcient  to  account  for  the 
excess  of  gain  of  the  corn-fed  lot  over  the  oat-fed." 

Reference  is  made  to  previous  experiments  bearing  on  this  subject 
published  in  the  Annual  Eeport  of  the  station  for  1892  and  Bulletin 
30  (E.  S.  R.,  5,  p.  77,  and  6,  p.  240). 

"To  sum  up  the  3  experimeuts,  we  find:  First,  that  during  the  summer  corn  and 
timothy  were  not  so  good  as  oats,  wheat,  and  clover  in  maintaining  the  weight  of 
horses:  second,  that  during  the  winter  corn  and  timothy  did  as  well  as  oats,  clover, 
and  timothy  iu  maintaining  the  weight  of  horses;  third,  that  during  the  spring 
and  summer  corn,  wheat,  or  bran  and  mixed  hay  produced  more  gain  than  oats,  wheat, 
or  bran  and  mixed  hay." 

The  effect  of  different  acids  on  pepsin  digestion,  M.  Hahn  ( Vir- 

chow''s  Arch.  path.  Aiiat.  und  Physiol.,  137,  xij).  597-604;  abs.  in  Chem. 
Centbl,  1894,  II,  No.  14, p.  618).— The  effect  of  sulphuric,  nitric,  phos- 
phoric, boracic,  oxalic,  citric,  and  tartaric  acids  was  compared  with  that 
of  hydrochloric  acid,  in  a  0.281  per  cent  digestive  solution,  on  the  follow- 
ing substances:  (1)  Albumen  solution,  prej)ared  by  neutralizing  egg 
albumen  with  dilute  hydrochloric  acid;  (2)  moistened  fibrin;  (3)  dry 
fibrin ;  and  (4)  coagulated  egg  albumen. 

The  results  showed  that  the  acids  employed  had  different  effects,  but 
that  the  hydrochloric  acid  was  the  most  advantageous  in  the  digestion 
of  albuminoids.  The  organic  acids  taken  as  a  whole  were  less  effective 
in  digestion  than  the  inorganic  acids.  Only  in  the  case  of  fibrin  were 
tartaric  and  oxalic  acids  of  value.  The  order  of  effectiveness  of  the 
mineral  acids  on  albumen  solution  was  hydrochloric  acid,  nitric  acid, 
sulphuric  acid,  and  phosphoric  acid.  When  moistened  fibrin  w^as  used 
13hosj)horic  acid  stood  at  the  head.  The  boracic  acid  was  of  no  value 
to  digestion,  which  was  to  be  expected.  It  gives  insoluble  precipitates 
with  most  albuminoids,  and,  like  all  antiseptics,  retards  the  action  of 
the  ferments.  As  a  practical  result  of  these  studies  it  follow^s  that 
phosphoric  acid  is  best  fitted  to  take  the  place  of  hydrochloric  acid  in 
pepsin  digestion.  Although  this  had  only  weak  effect  on  the  albumen 
in  solution,  which  forms  the  smaller  part  of -our  food,  it  had  a  notice- 
able effect  in  the  case  of  solid  albuminoid  bodies. 
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Foods,  nutritive  value  and  cost,  W.  0.  Atwater  ( U.  S.  Dept.  Agr.,  Farmer^ 
Bui.  23,  pp.  32). — This  is  a  popular  bulletin  dealing  with  the  nutrition  of  the 
human  body,  the  composition  and  fuel  value  of  food,  nutritive  value  of  different 
food  materials,  digestibility  of  food,  dietaries  and  dietary  standards,  pecuuiary 
economy  of  food,  waste  of  food,  and  food  and  health.  An  appendix  gives  the  com. 
position  of  a  large  number  of  food  materials,  dietary  standards,  and  18  suggested 
dietaries  with  their  composition. 

Chemical  composition  of  foods,  E.  F.  Ladd  {North  Dakota  Sta.  Bui.  15,  pp. 
49-61). — Aualy8(;8  with  reference  to  feeding  value  are  given  of  timothy,  orchard 
grass,  Kentucky  blue  grass,  mixed  grasses,  prairie  hay,  millet,  medium  red  clover, 
alsike  clover,  alfalfa,  wheat  straw,  oat  straw,  corn  silage,  oats,  wheat,  wheat  screen- 
ings, wheat  bran,  linseed  meal,  and  sedge  seed;  and  analyses  with  reference  to  fer- 
tilizing ingredients  of  timothy,  orchard  grass,  Kentucky  blue  grass,  medium  red 
clover,  alsike  clover,  and  alfalfa. 

The  composition  of  fodders,  -cvheat,  and  milled  products,  H.  Snyder  {Min- 
nesota Sta.  Bpt.  1893,  pp.  41-49). — A  reprint  from  Bulletin  27  of  the  station  (E.  S.  R., 
4,  p.  733). 

Stock  feeding,  H.  P.  Armsby  {Pennsylvania  Sta.  Bpt.  1893,  pp.  13-24). — This  is  a 
popular  article  on  the  principles  of  scientific  feeding,  composition  of  feeding  stuffs, 
feeding  standards,  etc. 

Digestion  experiments,  H.  Snyder  {Minnesota  Sta.  Bpt.  1893, pp.  3-40). — A  reprint 
of  Bulletin  26  of  the  station  (E.  S.  R.,  4,  p.  733). 

Mangels  and  sugar  beets  vs.  silage,  H.  J.  Waters  and  R.  J.  Weld  {Pennsyl- 
vania Sta.  Bpt.  1S93,  pp.  37-52). — This  is  a  reprint  of  Bulletin  26  of  the  station  (E. 
S.R.,6,  p.416). 

Wheat  feeding  in  Oklahoma,  J.  C.  Neal  {Oklahoma  Sta.  Bui.  13,  pp.  73-76). — Com- 
piled information  on  the  subject  of  feeding  wheat  to  different  kinds  of  farm  animals. 

On  the  comparative  value  of  rape-seed  cakes,  V.  Stein  {Tidsskr.  Landokon,  13 
{1894),  pp.  709-721). 

Colored  rape-seed  cakes,  V.  Stein  {Landman dsllade,  27  {1894), pp.  765-767).— Thet 
author  calls  attention  to  the  artificial  coloring  of  rape-seed  cake,  practiced  to  obtain 
the  desired  green  color  of  the  cakes  and  to  disguise  the  admixture  of  inferior  seed- 
The  watery  extract  of  the  cakes ^ives  strong  reaction  for  lime,  and  is  alkaline,  while 
that  of  pure  seed  is  acid. 

The  meat  meal  of  commerce,  A.  Andouahd  {Ann.  Agron.,  21  {1895),  No.  1,  pp. 
34-37). — The  food  value  of  this  material  is  briefly  discussed,  and  danger  from  poison- 
ous products  of  fermentation,  and  possibly  the  disease  germs  which  it  may  contain, 
warned  against. 

Influence  of  quantity  of  food  upon  economy  of  milk  and  butter  production, 
H.  J.  Waters,  W.  H.  Caldwell,  and  R.  J.  Weld  {Pennsylvania  Sta.  Bpt.  1893,  pp. 
24-36). — A  somewhat  less  detailed  account  of  this  experiment  was  given  in  Bulletin 
24  of  the  station  (E.  S.  R.,  5,  p.  596). 

Practical  rations  for  lambs,  W.  M.  Hays  {Minnesota  Bpt.  1893,  pp.  193-200).— A 
reprint  of  Bulletin  31  of  the  station  (E.  S.  R.,  5,  p.  1083). 

History  of  nutrition,  L.  Bourdeau  {Histoire  de  V Alimentation.  Paris:  1894, 
pp.  372). 

The  cost  of  keeping  dry  cows  {Landmandshlade,  27  {1894),  pp.  783-786). 

Sheep  raising,  H.  Nathorst  {Stockholm:  1894,  pp.  173). 
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Tuberculosis,  E.  P.  Xiles  {Virginia  Sta.  Bui.  39, pp.  43-54).— Xhis 
is  a  general  discussion  of  tuberculosis.  The  results  of  a  tuberculin 
test  of  the  station  herd  and  of  one  other  herd  are  briefly  stated,  and 
attention  is  called  to  the  fact  that  1  animal  which  on  post-mortem  exam- 
ination showed  tuberculous  lesions  afforded  when  injected  with  tuber- 
culin a  "reaction  of  only  1.1  degree. 

DAIRYING. 

Waste  of  fat  in  skim  milk  by  the  deep-setting  process,  W.  H. 
Jordan  and  J.  M.  Bartlett  {Maine  Sta.  Bpt.  1893,  pp.  95-100). — This 
is  a  reprint  of  Bulletin  5  of  the  station  (E.  S,  E..,  5,  p.  999),  with  a  dis- 
cussion of  the  necessity  of  submerging  cans  as  compared  with  sinking- 
tliem  in  the  water  to  the  depth  of  the  milk  in  the  can.  The  data  pre- 
sented in  Bulletin  5  are  considered  with  reference  to  this  point.  As  a 
rule  the  skim  milk  from  cans  entirely  submerged  contains  slightly  less 
fat  than  that  from  cans  not  submerged  or  sealed. 

"The  value  of  submerging  as  a  means  of  decreasing  the  waste  of  fat  in  the  skimmed 
milk  does  not  become  apparent  through  the  foregoing  figures.  It  should  be  remem- 
bered, however,  that  in  all  these  cases  ice  was  used  and  kept  in  the  tanks  all  the 
time.  If  this  were  not  doue  the  chauces  would  appear  to  be  in  favor  of  submerging, 
because  the  greater  the  volume  of  water  the  less  its  temperature  would  be  raised  by- 
cooling  the  warm  milk." 

Experiments  in  salting  butter,  W.  S.  Sweetser  and  E.  J.  Weld 

{Pennsylvania  Sta.  Rpt.  1893,  pp.  58-60). — In  3  separate  trials  the  churn- 
ing was  separated  into  3  equal  portions,  1  portion  being  salted  at  the 
rate  of  1  oz.  per  pound,  another  at  the  rate  of  1^  oz.  per  pound,  and  the 
third  not  salted.  In  one  case  only  ^  oz.  of  salt  was  used  instead  of  IJ 
oz.  In  2  of  the  churnings  a  fourth  jDortion  was  salted  in  the  churn  by 
the  use  of  a  strong  brine.  The  separate  lots  of  butter  were  all  worked 
as  nearly  alike  as  possible,  and  samples  were  taken  for  the  determina- 
tion of  water,  fat,  and  salt.  The  results  of  the  trials,  including  the 
analyses  of  the  butter,  are  tabulated.  The  butter  salted  with  ^  oz.  of 
salt  contained  11.7  per  cent  of  water;  that  salted  with  1  oz.  averaged 
9.81  per  cent;  with  1^  oz.,  9.G8  per  cent;  salted  with  brine,  12.09  per 
cent;  and  unsalted,  13,31  per  cent.  "Tlie  aniount  of  salt  retained  in 
the  butter  varied  in  these  trials  from  1.35  to  6.02  per  cent  and  seems 
to  be  dependent  upon  the  amount  of  salt  added."  When  the  butter 
was  salted  with  brine  "  practically  none  of  the  salt  was  retained.  .  .  . 
Salting  by  this  method  seems  to  be  labor  and  salt  thrown  away." 

The  composition  of  dairy  products,  H.  Snyder  ( Minnesota  Sta.  Bpt.  1S93,  pp. 
50-62).— A.  reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  4,  p.  150). 

Butter  substitutes,  W.  Frear,  J.  W.  Fields,  and  W.  S.  Swektser  {Pennsylvania 
Sta.  Rpt.  lS93,pp.  55-58). — Analyses  are  given  of  5  samples  of  butter,  4  of  which  were 
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found  to  be  simrioiis.  Ki'iuarks  are  also  given  on  the  iuterprftation  of  results  of 
butter  analysis,  with  eoni]>ilation8  sliowin<f  the  average  composition  of  butter. 

An  apparatus  for  airing  and  cooling  fresh  milk,  B.  Boggild  (Mdlkeritid.,  7  {1S94), 
jyp-  717-721). 

Bacteria  in  their  relation  to  the  dairy,  O.  Ligghu  [Minnesota  Sta.  Upt.  1S93,  pp. 
£59-290). — A  popular  and  quite  comprehensive  paper  on  bacteria  and  other  micro- 
^irgauisms,  tlieireft'ect  on  milk  and  dairy  jtroducts,  sterilizing  and  pasteurizing  milk, 
use  of  pure  cultures  in  butter  making,  etc.  The  information  appears  to  be  wholly 
■compiled. 

The  Colibri  butyrometer  {Tidskr.  Landiman,  15  (1S94),  pp.  905-907;  Nofd.  Mejeri 
Tidn.,  9  (1894),  p.  573). — The  apparatus,  which  is  essentially  a  modified  Babcock 
milk  test,  is  manufactured  at  Stockholm;  it  is  a  hand  machine,  arranged  for  20 
bottles. 

Warning  against  the  use  of  preservatives  for  butter  (Tidskr.  Landtmdn,  15 
{1S94),  pp.  915-918). 

TECHNOLOGY. 

Grass-tree  gum,  J.  H.  Maiden  (Ar//.  Gaz.  N.  8.  Wales,  5  (1894),  No. 
]1,  j)p.  rt^.s-756').-;-Xotes  oil  this  resiu,  tho  spe(;ie.s  of  Xanthorrha'a  exud- 
ing it,  its  coliectiou,  and  uses.  X.  kastiUs  exudes  tbe  resin  most  abun- 
dantly, but  it  is  also  secreted  by  X.  arborw,  X.  australis,  X.  preissii, 
and  X.  tateana.  The  gum  varies  in  color  from  yellow  to  dark  red,  and 
also  in  consistency.  It  was  used  by  the  natives  for  fastening  on  the 
heads  of  spears,  and  is  now  used  as  a  substitute  for  sliellac  and  in  candle 
making.  It  has  also  been  eiHi)l()yed  medicinally  in  cases  of  dysentery. 
Experimental  notes,  analyses,  and  a  bibliography  of  the  sulyect  are 
included. 

On  the  quantity  of  wood  gum  (xylan)  contained  in  different  kinds  of  -wood, 
J.  Okujiura  (College  Af/r.  Bill.,  Tokyo,  Japan,  vol.  ;?,  Xo.  2, pp.  76-78). — Determina- 
tion of  the  quantity  of  wood  gum  in  21  kinds  of  wood.  "  The  Ooni ferae  are  comjiara- 
tively  poor  in  wood  gum  and  Ternstrcemia  and  Melia  are  also  poor.  Cupuliferie 
are  richer,  .Juglans,  Magnolia,  Cladrastis,  Acauthopanax,  etc.,  are  still  more  so." 

Essential  oil  of  hops,  A.  C.  Chapman  (Jour.  Chem.  Soc.  London,  1895,  .Jan.,  pp. 
.54-63). 

On  certain  changes  in  fats  as  they  become  rancid,  A.  Scala  {Ann.  Inst.  Ifjiin. 
Sper.  (Roma),  6  (1804),  pp.  353-362 ;  ahs.  in  Staz.  S/;er.  Agr.  Ital.,  27  (1894),  No.  4, pp. 
424,  425). — The  fats  investigated  were  butter,  hog's  lard,  and  olive  oil.  These  were 
exposed  to  light  and  air  and  allowed  to  become  rancid.  The  iodin  numbers  decreased 
constantly  as  rancidity  advanced.  To  oleic  acid  rancidity  Avas  chiefly  due.  By 
oxidation  it  breaks  up  into  similar  compounds,  liberating  glycerin,  which  in  turn  is 
oxidized  and  trausfurmed.  As  rancidity  increases  the  ether  numbers  ascend,  indicat- 
ing the  formatiou  of  aldehydes  and  oxy  acids. 

On  the  fat  content  of  palm  nuts,  H.  Noiiulinger  (Ztschr.  angew.  Chem.,  1895, 
Xo.  1,  pp.  19,  20). 

AGRICULTURAL  ENGINEERING. 

The  ten-block  system  of  numbering  country  houses,  A.  L.  Bancroft  (Cali- 
fornia ittaie  Bd.  Hort.  Bpt.  1893  and  1894,  pp.  173-186,  figs.  28).— Ku  illustrated  paper 
giving  in  detail  an  ingenious  scheme  for  blocking  otf  and  numbering  country  roads 
and  houses  according  to  a  decimal  system.  Samples  of  its  successful  operation  are 
given  and  the  method  is  summarized  as  follows: 
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"TLe  ronds  of  an  entire  county  are  arranged  in  as  long  lengths  as  practicable  and 
are  all  nanic4^  They  are  then  measured,  conimenciiig  at  the  county  seat  or  at  the 
end  nearest  to  it,  and  each  mile  is  divided  into  10  equal  parts  or  imaginary  blocks, 
having  frontage  ouly.  Two  numbers  are  assigned  to  each  block;  one  to  each  front- 
age, the  odd  oues  upon  the  left  and  the  even  ones  upon  the  right —10  blocks  to  a 
mile;  20  numbers  to  a  mile.  Any  house  having  an  entrance  in  a  block  has  the  num- 
ber of  that  block.  The  number  for  all  but  the  first  house  in  a  block  is  followed  by 
a  distinguishing  letter — 742,  742a,  7426,  etc.  Divide  the  even  numbers  by  2  and 
point  of'"  one  decimal,  and  the  distance  in  miles  and  tenths  from  the  commencement 
f)f  the  road  is  shown." 

Irrigation  and  cultivation  {California  State  Bd.  Hort.  Rpt.  1893  and  1S94,  pp^ 
343-34S). — A  general  discussion  of  the  irrigation  of  orchards  in  central  and  northern 
California  with  special  reference  to  peaches  and  prunes. 

Fertilization  in  relation  to  irrigation,  S.  M.  Woodbuidge  {California  State  Bd. 
Hort.  Rpt.  1S93  and  1S9J,  pp.  315-31S). — A  general  discussion  of  the  use  of  fertili- 
zers and  irrigation,  insisting  on  the  necessary  connection  of  the  two,  and  urging 
investigations  in  regard  to  the  various  amounts  of  water  required  for  dift'erent  crops. 

Trials  of  plows  at  Storehedinge  (Denmark),  1893,  F.  Bukklmann,  J.  C.  la. 
COUR,  and  H.  F.  K.  Dexckeu  {Tidsskr.  LandJkun.  12  (1894),  pp.  745-802). 

Cultivation  by  means  of  steam  plows,  L.  Danger  {Landw.  Wochenhl.  SchJes. 
Hoist.,  4o  {1895),  Xo.  1,  pp.  5-9). 

History  of  tests  of  agricultural  machinery  in  Denmark  {Tidnslcr.  Landokon.  12 
{1894),  pp.  737-744). 

STATISTICS. 

Reports  of  director  and  of  treasurer  of  Maine  Station  {Maine  Sta.  Rpt.  1893,  pp. 
4,  7-9). — The  treasurer's  report  for  the  fiscal  year  ending  June  30,  1893,  and  a  brief 
general  report,  on  the  work  of  the  station  by  the  director. 

Annual  Report  of  Minnesota  Station  for  1893  {Minnesota  Sta.  Rpt.  1893,  pp. 
350). — A  brief  review  of  the  work  of  the  year,  list  of  the  bulletins  published  by  the 
station  since  its  organization,  treasurer's  report  for  the  fiscal  year  ending  June  30, 
1893,  a  reprint  of  Bulletins  26-32,  with  an  index  to  the  same,  and  an  account  of  some 
hitherto  unpublished  investigations  mentioned  elsewhere. 

Annual  Report  of  Pennsylvania  Station  for  1893  {Pennsylvania  Sta.  Rpt.  1893, 
pp.  7-13). — This  contains  the  treasurer's  report  for  the  fiscal  year  ending  June  30, 
1893,  a  brief  review  of  the  work  of  year  by  the  director,  and  accounts  of  investiga- 
tions noticed  elsewhere. 

Report  of  the  statistician  (Z7.  S.  Dept.  Agr.,  Division  of  Statistics  Rpt.  122,  pp.  705- 
778). — The  principal  subjects  treated  are  the  following:  Meteorological  conditions  of 
the  year;  crop  review;  statistics  of  the  acreage,  yield,  and  value  in  1894  of  the 
principal  crops;  farm  prices  December  1,  1894,  of  corn,  wheat,  rye,  oats,  barley,  buck' 
wheat,  potatoes,  sweet  potatoes,  hay,  cotton,  and  tobacco;  wholesale  prices  of  corn, 
wheat,  oats,  barley,  hay,  cotton,  butter,  eggs,  and  tobacco  in  the  principal  cities  in 
1893  and  1894;  statistics  of  agricultural  exports  and  imports  for  1893  and  1894; 
statistics  of  foreign  crops;  notes  on  foreign  agriculture;  and  transportation  rates. 
From  the  Abstract  of  the  Eleventh  Census  of  the  United  States  tabular  statements 
are  compiled  relative  to  the  number,  size,  and  value  of  farms;  percentage  of  owned 
and  rented  farms ;  value  of  farm  products  per  acre;  and  total  value  of  land,  improve- 
ments, machinery,  and  live  stock  in  the  different  States. 
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MISCELLANEOUS.  ^^ 

Treatise  on  agriculture,  A.  Aloi  {Trattato  di  Agraria.  vol.  II,  Agricultural.  G.  B. 
Varavia  4'  Co.,lS'Jf\pp.  41S). 

Advanced  agriculture,  H.  J.  Wf.ub  {London:  Longmanns,  Green  4"  Co.,  1SD4,  pp. 
I'l  and  673). 

The  education  of  gardeners,  G.  S.  Boulger  {Gard.  Chron.,  17  (1895),  ser.  S,i)p.  165, 
JGH). — To  be  coutiimed. 

Agricultural  depression  at  home  and  abroad,  W.  E.  liEAR  (Jour.  Roy.  Agl.  So/!. 
KuiiJand,  3d  ser.,  5  (1804),  No.  20,  pp.  673-695). 

The  sale  of  cattle  and  the  meat  supply  of  Germany  during  1891-'94,  J.  Arup 
{Tids.shr.  Landiil.on.  1?>  (1894),  pp.  685-708). 

The  meat  supply  of  England,  1893,  J.Auup  {Fifth  Kpt.  Danish  Stale  Agl.  Coun- 
cilors, 1893.     Copenhagen:  1894,1-XlV). 

The  conditions  of  North  American  competition  in  meat  supply  of  England, 
N.IIkyman  {Tidsskr.  Landiil'on.  12  {18Q4),  jrp.  803-856). 

Agriculture  in  British  Honduras  {Kew  Misc.  Bui.  97,  pp.  9-11). 

Fifth  Report  of  the  Danish  State  Agricultural  Councilors,  1893  {Copenhagen: 
1894,  pp.  168). 

Annual  Report  of  the  Royal  Danish  Agricultural  Society,  1893-'94  {Copen- 
hagen: 1894,  2}p.  ISO). 

Annual  Report  of  the  Royal  Society  for  Norway's  Weal  for  1893  {Christiauia : 
1894,  pp.102). 

Press  bulletin  excerpts  {Oklahoma  Sta.  Bui.  11,  pp.  47-68). — This  is  a  summary  of 
the  more  important  articles  furnished  by  the  different  departments  of  the  station  to 
the  15  press  bulletins  issued  by  the  station  since  March,  1893. 
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Cornell  University  and  Station. — A  large  room  has  been  provided  by  the 
horticultural  department  to  be  used  as  a  class  room  and  museum,  which  will  contain 
a  collection  of  spraying  apparatus,  including  every  known  device  for  spraying. 

A  law  has  been  passed  by  the  legislature  of  the  State  of  New  York  appropriating 
$16,000  to  be  expended  for  horticulture  in  the  fifth  judicial  department  of  the  State, 
an  area  lying  north  and  west  of  Cayuga  Lake  and  including  16  counties.  This  fund 
is  to  be  expended  "  in  conducting  investigations  and  experiments  in  horticulture; 
in  discovering  and  remedying  the  diseases  of  plants,  vines,  and  fruit  trees;  in  ascer- 
taining the  best  means  of  fertilizing  vineyard,  fruit,  and  garden  plantations,  and  of 
making  orchards,  vineyards,  and  gardens  prolific;  in  disseminating  horticultural 
knowledge  by  means  of  lectures  or  otherwise,  and  in  preparing  and  printing  for  free 
distribution  the  results  of  such  investigations  and  experiments,  and  such  other 
information  as  may  be  deemed  desirable  and  profitable  in  promoting  the  horticul- 
tural interests  of  the  State."  All  this  work  is  to  be  prosecuted  by  Cornell  University 
"  under  the  general  supervision  and  direction  of  the  commissioner  of  agriculture." 
Agents  and  instructors  are  already  in  the  field. 

Ohio  Station. — A  substation  is  being  established  at  Strongsville,  Cuyahoga 
County,  on  the  heavy  clay  soil  which  characterizes  a  large  portion  of  northeastern 
Ohio.  It  is  intended  to  dui^licate  on  this  soil  the  experiments  with  fertilizers  which 
are  being  conducted  at  the  station  at  Wooster  and  at  the  substations  at  Columbus 
and  in  Fulton  County. 

Pennsylvania  Station.— The  burning  of  the  State  printing  ofBce  at  Harrisburg. 
February  9,  destroyed  the  manuscript  of  the  Report  of  the  State  College  and  the 
Experiment  Station  for  1894.  The  loss  involves  a  large  amount  of  labor  and  expense, 
as  the  report  was  to  be  an  unusually  elaborate  and  highly  illustrated  one.  Work  has 
already  begun  on  its  reproduction,  but  its  distribution  will  necessarily  be  somewhat 
delayed,  as  none  of  the  cuts  were  saved. 

Washington  College. — The  first  annual  winter  school  for  farmers  aroused  much 
interest  and  enthusiasm  among  the  farmers.  The  attendance  represented  10  counties, 
and  303  were  enrolled.  The  winter  school  will  be  made  a  permanent  feature  of  the 
college  work. 

Analysis  op  Soils  and  Ash. — In  conformity  with  the  expressed  desire  of  the 
Association  of  Official  Agricultural  Chemists  at  its  last  convention,  that  the  avail- 
ability of  potash  and  phosphoric  acid  in  soils  should  be  made  a  subject  of  investi- 
gation during  the  present  year,  the  "  Directions  for  work  on  soil  and  ash  samples" 
of  the  reporters  on  soils  and  ash  recently  issued  provide,  among  other  things,  for 
the  determination  of  the  potash  and  phosphoric  acid  dissolved  by  digestion  of  the 
soil  in  1  per  cent  citric  acid  for  five  hours  with  frequent  thorough  shaking;  digestion 
for  the  same  length  of  time  in  a  solution  of  6.3  gm.  of  oxalic  acid  in  1  liter  of  water; 
and  digestion  in  the  same  manner  in  a  solution  containing  20  gm.  of  crystallized 
oxalate  of  ammonia  and  2.15  gm.  of  anhydrous  acetic  acid.  "The  soils  selected  for 
study  are  from  experimental  fields  that  have  been  in  cultivation  as  such  for  a  series 
of  years  and  the  character  of  the  soil  is  well  known.  One  contains  an  abundance  of 
available  phosphoric  acid,  but  not  enough  available  potash,  as  shown  by  its  respond- 
ing to  potash  fertilizers  in  the  field  and  not  to  phosphates.     The  other  responds 
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promptly  to  phosphates,  and  hence  is  probably  deficient  in  available  phosphoric 
acid.  The  plan  is  to  demonistiate  this  diiference  by  the  action  of  solvents,  and  by 
selectiiis  the  solvent  and  method  of  treatment  that  is  found  to  yield  results  in 
closest  relation  to  the  field  results  we  will  have  the  basis  of  a  method  for  deterrain- 
iu<i  chcmieally  the  soil's  needs." 

Peusonai.  Mention. — Prof.  R.  Waringtoii,  the  newly  elected  professor  of  rural 
economy  of  Oxford  University,  delivered  his  inaugural  lecture  February  4,  the  sub- 
ject being  the  "Present  relations  of  agricultural  art  and  natural  science." 

Dr.  A.  Koch  has  been  chosen  i)rofessor  of  physiological  botany  in  Gottingeu. 
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At  the  last  convention  of  the  Association  of  Official  Aftricnltnral 
Chemists  the  abstract  committee  was  reqnested  to  arrange  for  the 
periodical  publication  of  their  abstracts  in  the  Experiment  Station 
Eecord,  the  object  being  to  make  the  abstracts  more  promptly  available 
to  the  members  of  the  association.  This  committee  consists  of  five 
persons,  and  was  first  provided  for  at  a  meeting  of  the  association  in 
1892.  Its  function  is  to  prepare  abstracts  of  current  work  on  methods 
of  analysis.  Previous  to  that  time  a  review  of  the  work  of  the  year 
had  usually  been  furnished  by  the  reporters  on  methods,  each  confining 
himself  to  his  own  special  subject.  It  was  expected  that  the  abstract 
committee  would  not  only  relieve  the  reporters  of  this  work  but  would 
also  cover  the  ground  more  completely.  The  committee  for  1894-'95 
consists  of  W.  Frear,  of  the  Pennsylvania  State  College,  chairman; 
W.  D.  Bigelow,  of  the  Division  of  Chemistry  of  this  Department;  J. 
P.  Street,  of  the  New  Jersey  State  Station  ;  W.  E.  Stone,  of  Purdue 
University,  Indiana;  and  R.  H.  Loughridge,  of  the  University  of  Cali- 
fornia. This  committee  has  arranged  for  the  publication  of  its  abstracts 
in  the  Eecord,  and  several  abstracts  have  already  appeared.  The 
names  of  the  members  of  the  committee  are  attached  to  the  abstracts 
prepared  by  them.  It  is  hoped  that  by  the  cooperation  of  the  associa- 
tion and  the  Division  of  Chemistry  with  this  Office  a  quite  complete 
survey  of  the  work  in  agricultural  chemistry  now  in  progress  through- 
out the  world  may  be  promptly  presented  to  the  readers  of  the  Eecord. 

In  the  present  number  of  the  Record  Dr.  Ewald  Wollny  begins  a  short 
series  of  articles  in  continuation  of  those  published  in  volume  4,  in  which 
«  he  will  present  a  summarized  statement  of  the  results  of  investigations 
on  the  physical  properties  of  soils.  Renewed  interest  is  being  taken  in 
soil  investigations  at  home  and  abroad,  especial  prominence  being  given 
to  studies  of  the  physical  properties  and  the  bacteriology  of  soils.  This 
is  shown  by  the  recent  establishment  of  the  Division  of  Agricultural 
Soils  in  this  Department,  which  will  give  a  very  prominent  place  to 
studies  of  the  physical  properties  of  soils ;  by  the  investigation  of  the 
chemical  comi^osition  and  bacteriology  of  soils  undertaken  by  the  Divi- 
sion of  Chemistry;  and  by  the  recent  official  announcement  that  the 
United  States  Geological  Survey  will  broaden  the  scope  of  its  work  to 
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iiicliidc  llic  ii;ilui(' and  lii- (ory  oT  soil  loiiiiat  ions  an<l  (lie  inai>i)ing"  of 
soil  areas.  As  lliis  subject  is  very  complex,  it  is  desirable  that  the 
various  lines  ol'  investigation  may  before  long  be  established  on  a 
thoroiigli  and  permanent  basis  in  different  parts  of  theconntry  through 
the  cooperation  of  this  Department,  the  exi>eriment  stations,  and  the 
agricultural  colleges.  There  are  three  principal  lines  of  investigation: 
The  chemistry  of  the  soil,  in  which  a  vast  anutunt  of  data  has  been 
accumulated,  for  which  there  is  at  present  no  satisfactory  interjjreta- 
tion,  but  in  which  there  is  yet  important  work  to  be  done  upon  meth- 
ods of  chemical  analysis  and  u])on  the  form  of  combination  in  the 
soil;  the  bacteriology  of  the  soil,  which  has  hardly  yet  been  placed 
ui)on  a  systematic  basis;  and  the  jdaysical  proi)erties  of  soils.  This 
last  should  include  the  texture  and  structure  of  soils  and  their  rela- 
tion to  water  and  heat.  The  origin  and  the  formation  of  the  soils 
and  their  geological  classification  and  areal  mapping  should  be  con- 
sidered, as  well  as  the  effect  of  soil  conditions,  especially  the  amount 
of  moisture  existing  in  different  types  of  soil  or  maintained  by  different 
methods  of  cultivation,  upon  the  physiology  of  the  plant.  Meteorology 
should  likewise  be  studied  in  all  its  bearings  ui)on  soil  areas  and  dif- 
ferent soil  formations.  A  serious  hindrance  to  the  organizaticm  of  a 
wide  and  thorough  system  of  soil  investigation  in  this  country  is  the 
lack  of  instruction  in  this  important  subject  in  our  colleges,  and  of 
properly  trained  experts  to  carry  out  the  details  of  the  work.  Oppor- 
tunities are  open  now  for  a  considerable  number  of  workers  in  these 
lines.  In  view  of  these  facts  more  attention  should  be  paid  to  those 
branches  which  have  a  direct  bearing  upon  original  research  in  soils, 
and  several  centers  of  instruction  should  be  established  in  certain 
sections  of  the  country,  presided  over  by  men  who  are  authorities 
on  soil  studies  and  who  are  themselves  carrying  on  important  soil 
investigations.  It  is  important,  in  the  first  place,  that  a  w^ell-con- 
sidered  and  systematic  course  of  instruction  bearing  upon  soil  inves- 
tigations should  be  presented  at  these  institutions.  The  special  line 
of  research  should  depend  partly  upon  the  environment  and  condi- 
tion of  the  institution.  Different  portions  of  our  country  offer  excep- 
tional advantages  for  work  in  one  or  more  of  these  lines.  The  physical 
and  physiological  problejus  can  best  be  studied  in  the  arid  regions 
where  irrigation  is  praciticed  and  the  water  supply  can  be  controlled. 
In  the  Middle  and  Southern  Atlantic  and  Gulf  States  suitable  material 
for  inquiries  on  the  geologic  jn'oblems  is  found  in  the  wide  number  of 
di;'tinctly  typical  soil  conditions  there  represented.  In  the  glaciated 
area  none  of  these  problems  can  be  so  well  investigated,  but  chemical 
and  bacteriological  studies  of  soils  can  be  as  well  carried  on  there  as 
elsewhere.  Specialization  will  count  for  as  much  here  as  elsewhere, 
and  it  will  be  far  better  that  only  a  few  well-equipped  institutions  should 
undertake  th^s  work  and  stake  their  reputation  largely  upon  it.  Great 
soil  areas  and  great  agricultural  conditions  must  be  considered,  rather 
than  interests  bounded  by  State  lines. 


THE  PHYSICAL  PROPFR'riHS  OF  THP  SOIL. 

Dr.  E\VALT>  Wor.T.XY. 

l*AliT  I. 

Having  already  sliowii^  the  sigiiificaiice  of  the  physical  properties  of 
the  soil  ill  the  growth  of  i)laiits,  I  shall  attempt  iu  the  following-  pages 
to  set  forth  briefly,  in  the  light  of  investigations  made  up  to  the  i)resent 
time,  the  nature  of  these  properties  and  the  corresponding  differences 
among  soils  of  different  kinds  nnder  varying  external  conditions. 

I. — THE   PRINCIPAL   SOIL   CONSTITUENTS. 

We  may  regard  quartz,  lime,  clay,  and  humus  as  the  principal  con- 
stituents of  the  soil  which  intlnence  its  texture  or  mechanical  character, 
and  hence  its  behavior  toward  water,  air,  and  heat,  although  under 
certain  conditions  a  similar  influence  may  be  exercised  by  iron  com- 
pounds aud  certain  salts.  In  so  far  as  the  character  of  the  mass  depends 
on  the  size  of  its  component  j)articles,  the  coustituents  may  be  divided 
into  sand  (fine  and  coarse),  ftner  particles  which  can  be  easily  washed 
away  (silt)  and  humus.  The  fact  that  these  substances  have  very 
different  properties,  and  occur  in  widely  varying  proportions,  explains 
the  marked  differences  that  exist  iu  the  physical  properties  of  natural 
soils,  and  a  knowledge  of  the  principal  peculiarities  of  these  individual 
coustituents,  and  of  their  mutual  relations,  as  well  as  of  the  proportions 
iu  which  they  are  present  in  any  particular  instance,  is  therefore  of 
primary  interest  aud  importance. 

II. — GENERAL    PHYSICAL    PROPERTIES    OF    THE    SOIL    CONSTITUENTS 
AND   OF   THE   SOIL   AS   A  WHOLE. 

THE    SIZE    OF   THE    SOIL   PAKTICI.ES. 

The  size  of  the  soil  particles  varies  within  wide  limits.  In  plastic 
clays  the  size  of  the  grains  is  between  0.0001  and  0.005  nim.;^  in  the 
coarsest  kinds  of  sand  they  are  as  high  as  2  mm.  in  diameter.  The 
extreme  variation  is  therefore  between  0.0001  and  2.0  mm.  That  part  of 
the  soil  consisting  of  particles  2  to  5  mm.  in  diameter  is  called  gravel, 
5  to  10  mm.  coarse  gravel,  and  above  10  mm.  stones.  The  portion  made 
up  of  particles  over  0.23  mm.  in  diameter  is  termed  the  "soil  skeleton," 
that  of  finer  grains  the  "fine  earth."  According  to  the  preponderant 
size  of  the  grains  we  distinguish  between  gravelly,  sandy,  coarse- 
grained, fine-grained,  and  dusty  soils. 


»E.  S.  R.,  4,  pi).528,  627. 

»M.  Whitney,  U.  S.  Dept.  Agr.,  Weatliev  Uureau  Bui.  4. 
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THE   FORM    OF   THE    SOIL    TARTICLES. 

This  is  generally  very  variable.  The  finest  particles  of  clay  are  long 
and  rounded,  and  ratlier  uniform  in  shape;  in  sands  the  grains  are 
frequently  more  or  less  cubical.  Most  of  the  other  soil  elements  are  of 
angular  and  irregular  form. 

Molecular  constitution  of  the  soil  particles. — All  particles  of  mineral 
origin  are  either  crystalline  or  amorphous.  In  the  former,  and  to  a 
certain  extent  in  the  latter  case,  they  are  nearly  or  quite  impermeable 
to  water  and  gases.  Some  of  the  amorphous  constituents  have  the 
properties  common  to  colloid  substances  of  swelling  up  in  presence  of 
water  and  forming  a  sort  of  jelly,  and  of  returning  to  their  original  con- 
dition on  drying.  Examples  of  such  colloid  substances  are  the  jilastic 
constituents  of  clay,  the  amorphous  zeolitic  silicates,  ferric  oxid,  silicic 
acid  in  certain  conditions,  and  humus.  These  materials,  although  to  a 
considerable  extent  hypothetical,  are  of  great  significance  in  the  study 
of  the  physical  and  chemical  properties  of  the  soil.  Upon  them  depends 
the  plasticity  of  clay  soils.  Decaying  plant  remains  render  soils  more 
porous  and  hence  more  permeable  to  gases  and  liquids. 

Determination  of  the  .y/,ce  of  the  particles  {mechanical  analysis),  and  of 
the  soil  constituents. — Mechanical  analysis  of  soils,  by  means  of  sieves, 
or  by  elutriation,  consists  in  the  separation  of  the  soil  into  portions  of 
varying  coarseness,  and  the  quantitative  determination  of  the  propor- 
tions of  these  different  grades.  In  this  way  the  soil  may  be  separated 
into  the  following  products: 

Grades  ohtained  in  meclKiiiicdl  analysis  of  soils. 

(1)  Over  10  mm.  (Uaiufter stones. 

(2)  10  to  5  mm.  diameter coarse  gravel. 

(3)  5  to  2  mm.  diameter medium  gravel. 

Soilskeleton . .  ,    ^^^  2  to  1  mm.  diameter fine  gravel. 

(.5)  1  to  0.5  mm.  diameter coarse  sand. 

L.   (6)  0.5  to  0.25  mm.  diameter medium  sand. 

(7)  0.25  to  0.1  mm.  diameter fine  sand. 

(8)  0.1  to  0.05  mm.  diameter coarse  silt. 

Fine  earth {    (9)  0.05  to  0.025  mm.  diameter medium  fine  silt. 

I  (10)  0.025  to  0.005  mm.  diameter fine  silt. 

[  (11)  0.005  to  0.0001  mm.  diameter colloid  clay. 

Grades  1  to  5  are  separated  by  sieves  with  circular  holes,  grades 
7  to  11  by  elutriation. 

In  preparing  a  sami>le  of  soil  for  analysis  care  must  be  taken  that 
the  coarser  materials  are  freed  from  finer  particles,  and  that  all  lumps 
are  broken  up.  This  is  effected  by  boiling  for  10  to  20  hours  with  dis- 
tilled water.^  The  sample  so  treated  is  washed  through  a  sieve  with 
round  holes  by  means  of  distilled  water,  using  a  brush  if  necessary. 

Elutriation  may  be  carried  out  in  two  ways.  One  of  these  depends 
on  the  subsidence  of  solid  bodies  in  water  and  may  be  called  the  decan- 

>E.  W.  Hilgard,  Forsch.  Geb.  agr.  Phys.,  2,  p.  57. 
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tation  or  liydrostatic  method  (Davy,  Scliiibler,  Spreugel,  Beuiiiiigsen- 
Forder,  Knop,  Schlosiug,  KiOin,  Osborne,  FadejejBf).  The  other  depends 
on  the  force  of  upward  flowing  water,  or  hydraulic  i)re8sure,  and  is 
called  the  hydrodynainic  method  (Nobel,  Schone,  A.  Mayer,  Hilgard). 
Of  the  modifications  of  the  first  or  hydrostatic  method,  Kiihn's  is  pref- 
erable for  ordinary  work  on  account  of  its  simplicity;  Fadejeflf's  method, 
however,  gives  more  exact  and  more  closely  agreeing  results.  Of  the 
hydrodynamic  methods,  those  using  a  conical  washing  vessel  (Nobel, 
Schone,  A.  Mayer)  give  unsatisfactory  results,  on  account  of  the  back- 
ward currents  along  the  sides  of  the  vessel,  which  produce  flocculent 
aggregates  of  the  smaller  grains  which  vsink  to  the  bottom  and  remain 
with  the  coarser  sand.  To  avoid  this  difficulty  Hilgard  uses  a  verti- 
cal cylindrical  tube  and  an  agitating  apparatus  the  object  of  which  is 
to  destroy  any  fioccules  that  may  be  formed.  Hiigard's  apparatus  may 
be  regarded  as  the  most  satisfactory,  at  least  for  particles  less  than 
0.1  mm.  (8  mm.  hydraulic  value),  which  has  yet  been  devised.^ 

In  carrying  out  mechanical  soil  analysis  of  any  kind  various  precau- 
tions must  be  observed  in  order  to  insure  accuracy.  Besides  the  10  to 
20  hours'  brisk  boiling  of  the  sample  which  is  essential,  water  as  pure 
as  possible  (distilled)  must  be  used  in  the  elutriation,  because  in  water 
containing  salts  fioccules  are  a])t  to  form  which  settle  and  remain  with 
the  coarser  ingredients.  For  the  same  reason  the  apparatus  must  be 
protected  from  all  variations  of  temperature  and  from  strong  light. 
It  is  therefore  best  placed  in  a  dark  cellar  which  is  subject  to  only 
slight  variations  in  temperature.  For  the  accurate  separation  of  sedi- 
ments of  definite  hydraulic  value  the  elutriation  must  be  preceded  by 
the  removal  of  the  clay,  as  otherwise  the  heavy,  clayey  water,  having 
a  high  hydraulic  value,  will  carry  away  larger  particles  than  correspond 
to  the  real  velocity  of  the  water.  The  other  particles  may  be  separated 
from  the  clay  by  repeated  sedimentation  in  a  column  of  water  20  cm. 
deep  for  i)eriods  of  24  hours.^ 

The  separation  of  soil  into  the  above-mentioned  portions  furnishes 
a  basis  for  interpretation  of  those  physical  properties  which  dej^end 
ui)on  the  size  of  the  soil  particles,  but  throws  no  light  on  the  influence 
in  this  respect  of  colloid  and  humus  substances.  Colloid  clay  ^  is  the 
most  imj)ortant  of  the  former  class,  for  to  it  is  due  the  property  of 
plasticity.  Kaolin  particles  occur  in  the  soil,  but  they  behave  like  any 
other  mechanical  constituent,  and  are  no  more  plastic  than  chalk  or 
fine  siliceous  earth.    For  the  determination  of  "  active"  clay  the  method 

1 F.  Wabnschaffe,  Anleitung  zur  wissenschaftlichen  Bodenuntersuchung,  1887,  p.  23. 
T.  B.  Osborne,  Forscli.  Geb.  agr.  Pbys.,  10,  p.  196.  E.  W.  Hilgard,  Ibid.,  2,  p.  57,  and 
6,  p.  52.     A.  Mayer,  Ibid.,  5,  p.  228. 

2E.  W,  Hilgard,  Forscli.  Geb.  agr.  Phys.,  6,  p.  53. 

^M.  Whitney  and  others  have  recently  ascribed  the  properties  of  colloid  clay  and 
other  similarly  constituted  substances  to  the  extreme  fineness  of  their  jiarticles,  and 
hence  the  very  much  greater  attraction  the  1  attor  can  exert  compared  with  any  sub- 
stances made  up  of  comparatively  coarse  grains. 
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of  Jlil.uard  just  iiieiilionod,  or  tliat  ol'  T.  Hrli](isin«;,  may  be  nscd,'  The 
flay  sediiiiciit,  liowevur,  may  contain  iine  particles  of  other  substances 
besides  chiy,  such  as  quartz,  ferric  hydrate,  etc.,  and  it  may  be  ueces- 
sary  to  determine  these  clicniically  and  snl)tract  the  weiii'lit  of  tliese 
from  tlie  total  weight  of  the  sediment. 

The  humus  substances  are  also  deterinincd  chemically,  especially  the 
colloid  humus  matter  {mnfirre  noire)  which  is  physically  very  impor- 
tant.    This  determination  is  best  made  by  (Irandeau's  method.- 

Whcn  the  constituents  themselves  are  considered  in  their  relation  to 
the  properties  of  the  soil,  aside  from  the  effect  due  simply  to  the  size 
of  the  ])aiticles,  as  for  instance  with  reference  to  the  conduction  of 
heat,  chemical  analysis  can  not  be  disi)ensed  with,  for  Riechanical 
examination  can  not  give  the  necessary  information.^  Under  certain 
circumstances  it  may  be  of  importance  to  make  an  examination  of  the 
mineral  constituents  of  the  different  sediments.^ 

THE  AHRANGEMENT  OK   THE   SOIL  PARTICLES   (STRUCTURE   OF   THE   SOIL). 

Separate  fjrahi  structure. — If  we  consider  a  soil  divided  up  into  its 
individual  particles,  which  are  massed  together  more  or  less  closely,  we 


see  that  the  size  of  the  interstitial  spaces  and  consequently  the  move- 
ment of  water  and  air  in  the  soil  are  dependent  solely  on  the  size  and 
form  of  the  particles.  This  arrangement  is  called  (after  Hilgard)  the 
"separate  grain  structure"  {Einzelkornstructnr).  If  the  i)articles  are 
spherical  and  of  equal  size  they  can  be  supposed  to  be  massed  together 
in  either  of  two  ways:  (1)  Each  sphere  rests  in  the  space  between  the 
adjoining"  spheres  (Fig.  4),  or  (2)  the  planes  tangents  to  the  spheres  at  all 
their  i)oints  of  contact  intersect  at  right  angles.  The  former  arrange- 
ment produces  a  three  sided  or  four  sided  regular  pyramid  while  the 
latter  gives  rise  to  a  cubical  form  (Fig.  5).  In  the  first  case  the 
arrangement  is  the  most  compact  possible  and  the  volume  of  the  inter- 
granular  space  (volume  of  pores)  amounts  to  25.95  per  cent  of  the 
total  volume.  In  the  second  case  we  have  the  least  compact  arrange- 
ment, and  the  volume  of  the  pores  rises  to  47.64  per  cent  of  the  total 

'E.  Rainaun,  Foistliche  Bodenkunde,  Berlin,  1893,  p.  50. 

2  Jour.  AgT.  Prat.,  36  (1872),  No.  U-17.     Compt.  Keiid.,  71,  p.  988. 

3F.  Walniscbaffe,  1.  c,  p.  43-85. 

*F.  iSteiiuiedc,  Aulcitnng  zur  luiueralogisclieu  Bodeiuiualyse,  1889. 
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volume.'  Tlie  volume  at'tuiilly  occupied  by  the  solid  particles  is  inde- 
peiulent  of  the  size  of  the  spheres,  in  both  the  above  cases,  so  loug  as 
all  the  spheres  in  the  mass  are  the  same  size.^ 

In  ordinary  arable  soils  the  conditions  are  somewhat  different,  due  to 
the  fact  that  the  particles  are  not  spherical  and  are  of  different  sizes, 
and  that  external  conditions  exercise  a  considerable  influence  on  the 
structure.  The  arrangement  may  be  more  compact  than  in  the  first  case 
described  above  on  account  of  the  smaller  grains  depositing  themselves 
in  the  spaces  between  the  larger  ones  (Fig.  0),  or  may  be  less  compact 
than  in  the  second  when  the  parti(;les  arrange  themselves  as  in  Fig.  7. 
Shaking  and  packing  increase  the  density  of  the  soil,  but  this  is  princi- 
pally caused,  and  to  the  greatest  extent,  by  the  percolation  of  water, 
which  acts  mechanically  on  the  soil  (puddling  it). 


Fig.  6.  Fig.  7. 

The  volume  actually  occupied  by  soil  particles  is  smallest,  relatively,  in 
soils  containing  porous  fragments,  especially  those  rich  in  humus  (peat). 

From  what  has  been  said  it  is  not  surprising  that  the  volume  of  the 
pores,  which  depends  on  the  arrangement  of  the  i^articles,  varies  within 
wide  limits  in  natural  soils.  According  to  the  experiments  made  on 
this  subject  by  C.  Fliigge^  the  volume  varies  in  mineral  soils  between 
20  and  57.8  per  cent,  while  in  peat  and  moor  soils  it  may  rise  to  85.2 
per  cent,  according  to  E.  Ramann  and  A.  K.  von  Schwarz.'' 

Crumbly  structure. — In  many  soils  aggregates  or  floccules  are  formed 
under  certain  circumstances.  This  kind  of  arrangement  differs  from 
that  already  described  principally  in  the  occurrence  of  a  considerable 
number  of  larger  spaces  between  the  aggregates,  owing  to  the  virtually 
larger  size  of  the  particles.  These  larger  spaces  bring  about  very 
important  differences  in  the  physical  properties  of  the  soil,  especially  in 
its  behavior  toward  water  and  air.  This  kind  of  arrangement  of  the 
soil  particles  is  shown  in  Fig.  8. 

There  are  various  reasons  for  the  formation  of  aggregates.  The 
tendency  is  approximately  inversely  proportional  to  the  size  of  the 

'  F.  Soyka,  Forscli.  Geb.  agr.  Pbys.,  8,  p.  1. 

^C.  Lang,  Ibid.,  1,  p.  109. 

^Beitriige  zur  Hygiene,  Leipsic,  187Q.  E.  Wolff,  Anleitung  zur  chemischen  Uuter- 
suchung  lauclwirthscbaftlich  wichtiger  Stoffe,  1875.  F.  Renk,  Ztschr.  Biol.,  15.  E. 
Kaniann,  1.  c.  Veitiueyer,  Vorarbeiten  zur  Wasserversorguug  tier  Statlt  Berlin,  1871 
and  later. 

^  Forscb.  deb.  agr.  Pbys.,  2,  p.  164. 
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particles  coiieei  iicd,  and  ceases  for  the  most  part  in  (piartz  powder  when 
the  diameter  of  the  grains  rises  to  0.2  ram.,  supposing  all  the  particles 
to  he  of  the  same  size,  for  particles  larger  than  0.2  mm.  diameter  may- 
enter  into  aggregates  made  up  for  the  most  part  of  smaller  grains. 
The  number  of  grains  which  can  cohere  in  this  way  varies  also  in  ap- 
proximately the  same  manner.  The  larger  the  Individual  grains  the 
more  easily  their  aggregates  fall  to  pieces.  The  occurrence  of  sedi- 
ments of  the  same  hydraulic  value  but  of  different  specific  gravity 
show  that  a  higher  density  tends  to  diminish  flocculation.  This  ten- 
dency also  decreases  rapidly  with  an  increase  in  temperature,  being- 
very  weak  in  water  near  its  boiling  point.^  Colloid  substances  are  also 
very  influential  in  the  formation  of  floccules,  and  the  free  insoluble 
humus  acids  produce  the  same  result  by  binding  the  other  constituents 
together.^  The  formation  of  aggregates  is  greatest  when  the  soil  con- 
tains a  medium  quantity  of  water,  i.  e.,  about 
40  per  cent  of  the  maximum  quantity  which  it 
is  capable  of  holding,  and  a  greater  or  less  quan- 
tity of  water  always  diminishes  the  tendency 
towaid  flocculation.'' 

Of  secondary  importance  is  the  fact  that  the 
soluble  salts  of  the  soil,  even  when  present  in 
very  small  quantities,  exert  an  important  influ- 
ence on  its  structure.^  Caustic  alkalies  (potash, 
soda,  and  ammonia),  as  well  as  their  carbonates 
and  phosphates,  cause  a  compact  arrangement  of  the  individual  grains, 
and  hinder  or  prevent  the  formation  of  aggregates,  while  the  mineral 
acids  (hydrochloric,  sulphuirc,  and  nitric)  and  their  salts,  with  the 
exception  of  the  neutral  alkaline  sulphates,  which  rather  approach  the 
l^receding  group  in  behavior,  materially  aid  flocculation.  In  the  case 
of  the  chlorids  and  nitrates  this  is  true  only  while  they  remain  in  the 
soil  liquids.  When  they  are  washed  out  by  the  atmospheric  water, 
which  readily  takes  place,  a  more  compact  arrangement  of  the  indi- 
vidual atoms  results.  Calcium  hydrate  (caustic  lime)  and,  to  a  less 
extent,  calcium  carbonate  help  to  form  light,  loose  aggregates,  which 
resist  external  influences  tending  toward  their  disintegration  for  a 
longer  or  shorter  time,  according  to  the  quantity  of  the  flocculating 
substance  present. 

Among  external  factors  which  influence  the  structure  of  the  soil 
frost  is  of  first  importance.  By  the  freezing  and  consequent  expan- 
sion of  the  water  the  particles  are  torn  apart.  In  a  compact  soil  having 
a  tendency  to  form  floccules  frost  will,  as  a  rule,  bring  about  a  crumbly 
structure,  while  in  a  soil  already  mechanically  finely  divided  the  par- 

1  E.  W.  Hilgard,  Forsch.  Geb.  agr.  Phya.,  2,  p.  441. 

2  T.  Schlosing,  Compt.  Rend.,  64,  p.  1408. 

■■'  H.  Pncliner,  P'orsch.  Geb.  agr.  Pliys.,  12,  p.  239. 

"E.  W.  Hilgard,  Forscli.  Geb.  agr.  Phys.,  2,  p.  441.     A.  Mjiycr,  Ibid.,  p.  251. 
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tides  will  be  either  so  far  separated  as  to  cause  the  formation  of  the 
"separate  graiu"  structure,  or  maybe  more  closely  consolidated  by  the 
action  of  frost. 

Destruction  of  the  crumbly  structure  is  promoted  by  violent  shaking 
with  water,  kneading,  and  boiling  of  the  mass.  These  means,  as  is 
well  known,  are  used  in  pottery  work  to  increase  the  plasticity  of  the 
clay,  the  object  being  to  break  up  aggregates  of  particles  as  completely 
as  possible. 

Atmospheric  water  exerts  a  decided  intluence  on  the  structure  of  the 
soil  by  altering  tlie  position  of  the  soil  particles  and  also  by  carrying 
the  smaller  grains  downward.  The  crumbly  structure  of  the  soil  is 
destroyed  more  or  less  by  the  percolating  water,  which  loosens  particles 
from  the  fragments  and  washes  them  into  the  larger  spaces,  and  this 
takes  places  in  proportion  to  the  quantity  of  the  percolating  water  and 
the  lack  of  tendency  toward  tlocculation  in  the  soil.  The  greater  the 
force  of  the  tailing  water  tlie  sooner  the  soil  assumes  the  separate  grain 
structure,  and  therefore  violent  thunderstorms  may  entirely  change  the 
mechanical  condition  of  the  soil  in  a  short  time.  From  snch  facts  we 
may  infer  that  the  frequency  of  atmospheric  precipitation,  other  things 
being  equal,  exercises  a  great  influence  on  the  structure  of  the  soil. 
Frequent  light  rainfalls  have  much  less  effect  than  violent  storms  at 
longer  intervals. 

Covering  the  soil  with  living  or  dead  plants  lessens  the  mechanical 
effect  of  atmospheric  precipitation  by  breaking  the  force  of  the  falling 
water  and  retarding  its  penetration  into  the  soil,  and  this  influence  of 
plant  cover  varies  with  its  compactness  and  state  of  development.  If 
the  ground  is  covered  with  straw,  the  compacting  of  the  soil  by  rain 
will  diminish  as  the  thickness  of  the  covering  increases.^ 

Structural  changes  in  the  soil  may  also  be  caused  by  the  washing 
away  of  the  surftice  particles  on  sloping  land  by  the  water  that  does 
not  sink  into  the  soil  (erosion).  In  the  case  of  leaching,  the  wash- 
ing of  the  smaller  particles  into  the  subsoil  increases  with  the  differ- 
ences in  the  size  of  the  particles;  in  tlie  case  of  erosion  the  washing 
away  of  the  flner-grained  constituents  is  greater  the  less  compact  the 
soil,  the  greater  tlie  slope,  and  the  heavier  the  rainfall.  In  both  cases 
change  in  position  of  the  soil  ])articles  is  prevented  to  a  great  extent 
by  a  covering  of  living  plants  whose  roots  hold  the  soil  together. 
Forest  growth  has  a  stronger  retarding  action  than  that  of  perennial 
herbs. 

The  wind  transports  the  finer  particles  of  dusty  soils  in  proportion 
to  its  strength.  The  places  from  which  the  material  has  been  blown 
necessarily  have  a  coarser  soil  structure  than  those  composed  of  the 
deposited  dust.- 

Finally,  the  animal  life  of  the  soil  exerts  an  imjjortant  influence  on 


IE.  Wollny,  Forsch.  Geb.  agr.  Phys.,  12,  p.  31. 
«T.  F.  Hensele,  Ibid.,  16,  p.  31L 
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tlio  ronniition  of  aj^yregates.  Tliis  is  espi'cially  true  of  tlic  ordinary 
eartlnvorni,  wlio>;('  digging-,  burrowing,  and  excretions  are  important 
agencies  in  the  formation  of  vegetable  mold.' 

ClIAXGES   IN    VOLUME    OF   TllK    SOIL. 

Variations  in  tlic  volume  of  soils  are  shown  by  changes  in  the  space 
occupied  wlicn  different  quantities  of  moisture  are  present.  These 
changes  are  most  mniked  in  soils  whi(;h  contain  much  (-oUoid  mate- 
rial (clay,  and  espiM-ially  hunuis  matter),  while  in  sands  they  are  not 
observed,  or  only  to  a  slight  extent  in  very  tine  sands.  In  the  latter 
case  the  expansion  is  due  solely  to  the  surroundiirg  of  particles  by 
water  when  the  soil  is  very  wet.^ 

In  clays  and  clayey  soils  the  changes  in  volume  conseipient  on  drying 
cause  a  vertical  and  especially  a  horizontal  tension  in  the  mass.  Loss 
of  water  at  the  surface  of  the  soil  causes  a  contraction  of  the  upj)er- 
most  layer  and  a  consequent  strain  from  below  upward,  reaching  to  a 
depth  dependent  uixni  the  depth  of  the  surfjice  drying.  Under  such 
circumstances  the  soil  must  become  more  closely  compacted  and  the 
surface  sink  to  a  lower  level.  These  changes  in  volume  often  cause 
cracking  of  the  soil,  chietiy  due  to  the  horizontal  tension  already  men- 
tioned. Tliis  separation  of  the  soil  particles  will  decrease  as  the  force 
increases  which  holds  the  particles  together,  that  is,  as  the  cohesion 
of  the  soil  increases  (see  below).  Experience  teaidies,  however,  that 
even  the  most  tenacious  soils  have  not  sufticient  resistance  to  prevent 
the  formation  of  cracks  by  latei'al  tension  when  drying  proceeds  to  a 
considerable  extent.  It  is  plain  that  this  tension  is  not  uniform  either 
at  the  surface  or  below  because  the  drying  and  the  consequent  contrac- 
tion goes  on  more  quickly  in  some  parts  of  the  soil  than  in  others.  The 
tophiyers  dry  soonest  and  most  completely  and  therefore  contract  more 
strongly  than  the  lower  and  moister  strata.  The  cracks  formed,  then, 
will  be  widest  at  the  top  and  will  become  narrower  on  descending.^ 

The  cracks  formed  in  the  same  soil  by  drying  are  deeper,  narrower, 
and  less  numerous  the  more  compactly  the  particles  are  arranged,  and 
vice  versa .'^ 

Expansion  and  contraction  of  the  soil  are  also  observed  in  freezing 
and  thawing,  and  the  greater  the  quantity  of  water  in  tlie  soil  the  more 
marked  are  the  changes  in  volume  due  to  this  cause,  being  especially 
marked  in  soils  rich  in  humus  and  clay. 

'  C.  Darwin,  The  Formatiou  of  Vegetable  Mold  Througli  the  Action  of  Earthworms, 
1882.  V.  Henseu,  Landw.  .Jahrb.,  1882,  p.  661.  P.  A.  Muller,  Die  uatiirlichea  Hunius- 
forineu,  1887.  E.  Raraaun,  Forsch.  Geb.  agr.  Phj\s.,  11,  p.  299.  E.  Wollny,  Ibid.,  13, 
p.  382.    E.  Ebeimayer,  Allgeiueiue  Forst-  and  .Tagdztg  ,  1891,  p.  71. 

2  G.  Schiibler,  Grnndsiitzc  der  Agrieulturchemie,  1838,  pt.  II,  p.  X2.  E.  Wolff,  1.  e., 
]).  71.  F.  Ilabeiiandt,  Fiihliug's  landw.  /tg.,  1877,  p. 481. '  A.  R.  von  S(  Invaiz,  Forsch. 
Geb.  agr.  Phys.,  2,  p.  166. 

■'F.  Haberlaudt,  Wisscnschal'tlich-practische  rnter.sueluiugcu  aiifdeni  Geliiete  dcs 
PHauzenbanes,  187"),  vol.  1,  p.  22;  Foivsch.  Geb.  agr.  Phys.,  1,  p.  148. 

^E.  Wollny,  Forscdi.  (Jcb.  agr.  Phys.,  5,  p.  43. 
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TllK    COIIKSION    OF    THK    SOIL. 

Cohesion  is  the  force  with  wiiich  soil  ]);irti('les  jidlieie  to  one  another. 
As  a  measure  of  this  we  may  use  tlie  resistance  wliicli  the  soil  opposes 
to  a  separation  by  tension  (relative  firmness)  or  pressure  (absolute  firm- 
ness), or  to  the  penetration  of  a  wedge-shaped  body  (resistance  to  sep- 
aration). Cohesion  depends  on  the  mechanical  constitution  and  the 
humidity  of  the  soil  as  well  as  on  the  presence  of  difleient  salts.  Of 
the  soil  constituents  clay  possesses  the  greatest  coliesive  power,  while 
the  particles  of  quartz,  humus,  and  lime  are  comparatively  weak  in  this 
respect.  The  cohesion  of  a  soil,  therefore,  increases  with  the  quantity 
of  clay  it  contains  and  diminishes  as  the  quantity  of  quartz,  humus, 
or  lime  increases.  Under  otherwise  similar  conditions  the  attraction 
between  the  soil  particles  is  greatest  when  the  parti(-lcs  are  smallest. 
It  also  depends  on  their  arrangement.  Soils  with  separate  grain 
structure,  other  conditions  being  the  same,  have  a  higher  cohesion  than 
crumbly  soils.  By  pressure  the  cohesion  is  increased  in  ])roportion  to 
the  force  acting.  The  influence  of  water  is  apparent  in  the,  fact  that 
in  clays  and  soils  rich  in  clay  the  cohesion  is  greatest  Avhen  the  quan- 
tity of  water  present  is  least,  while  in  humus,  quartz,  and  chalk  the 
constituents  of  the  soil  cohere  most  strongly  when  a  definite  propor- 
tion of  water  is  present,  either  more  or  less  than  tliis  quantity  causing 
a  decrease  in  cohesion.  The  freezing  of  water  in  the  soil  causes  a 
remarkable  increase  in  the  resistance  offered  to  the  penetration  of  a 
wedge-shaped  body  (resistance  to  separation),  and  also  to  forces  tend- 
ing to  break  up  the  mass  (absolute  firmness).  By  mixing  caustic  lime 
with  clay  the  firmness  of  the  latter  is  considerably  diminished  for  all 
states  of  moisture,  while  potassium  hydrate  or  alkaline  carbonates 
increase  the  cohesion  in  the  dry  state  and  seem  to  decrease  it  when 
the  mass  is  very  moist.  Other  conditions  being  equal,  the  resistance 
to  the  entrance  of  wedge-shai)ed  bodies  is  much  greater  when  the  soil 
is  covered  with  plants  than  when  bare.^ 

THE   ADHESION   OF   THE   SOIL. 

This  property  is  apparent  in  the  fact  that  the  soil  adheres  to  a  greater 
or  less  extent  to  the  wood  and  iron  parts  of  agricultural  implements. 
From  the  investigations  on  this  subject,  it  appears  that  a  number  of 
circumstances  seem  to  influence  the  force  which  causes  adhesion.^  It 
is  proportional  to  the  surface  in  contact  and  increases  with  the  amount 
aud  duration  of  pressure. 

In  sandy  soils  (quartz  and  calcareous  sand)  adhesion  is  greater  the 

'  W.  Schumacher,  1.  c,  p.  125.  G.  Schiibler,  1.  c,  p.  74.  F.  Haberhindt,  Wissen- 
schaftlich-practische  Untersiichuugen  auf  dem  Gebiete  des  Pflanzenbaues,  1875,  vol. 
1,  p.  22;  Forsch.  Geb.  agr.  Phys.,  1,  p.  148.    H.  Puchner,  Ibid.,  12,  p.  195. 

-G.  Schiibler,  1.  c,  p.  76.    F.  Haberlandt,  Der   allgemeine   Inudwirthscliaftliclie 
Pflanzenban,  1879,  p.  393.   F.  Schachbasian,  Forsch.  Gob.  agr.  Phys.,  13,  p.  193. 
16352— No.  9 2 
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smaller  the  ])arti('les;  in  powdery  soils  (separate  jirain  strncture)  adhe- 
siou  is  considerably  lHi;lier  than  in  the  same  soil  in  a  crumbly  condition. 
Of  the  different  soil  constituents,  clay  shows  the  strongest  adhesion  to 
wood  and  iron  and  liumus  the  weakest,  while  quartz  is  intermediate. 
The  soil,  thcreibre,  adheres  to  the  imjdements  most  strongly  when  it  is 
rich  in  clay  and  less  strongly  when  quartz  and  humus  predominate. 
Tiie  influence  of  water  vaiies  in  differently  constituted  soils.  In  sandy 
soils  adliesion  increases  with  an  increase  of  Avater  up  to  complete  sat- 
uration. In  soils  rich  in  clay  adhesion  to  wood  and  iron  reaches  a 
maximum  at  a  definite  humidity  (SO  per  cent  of  the  quantity  required 
for  saturation),  below  and  above  which  adhesion  decreases.  Humus 
seems  to  act  lilie  quartz,  in  respect  to  the  influence  of  moisture.  In  the 
dry  state,  adhesion  in  jill  kinds  of  soils  is  zero. 

The  addition  of  caustic  lime  has  no  appreciable  effect  on  tlie  adhesion 
of  soil  to  agricultural  implements,  but  caustic  alkalies  seem  to  cause  a 
firmer  adhesion  of  clay. 

Clayey  soils  adhere  to  wood  more  firmly  than  to  iron,  while  with  soils 
rich  in  quartz  and  humus  the  reverse  is  true.  Adhesion  of  soils  to  rusty 
iron  is  almost  invariably  less  than  to  i^olished  iron,  and  in  case  of  soils 
rich  in  clay,  less  than  to  wood.  Only  in  soils  containing  much  (juartz 
are  the  adhesive  values  greater  for  rusty  iron  tlian  for  wood. 

THE    I-UICTIOX    OF    SOILS    OX    WOOD    AN1>    IKON. 

The  resistance  which  is  offered  by  friction  to  the  sliding  of  imple- 
ments over  the  soil  is  expressed  by  the  ratio  of  the  foice  which  is  neces- 
sary to  overcome  the  resistance  to  friction  to  the  weight  of  the  moving 
or  sliding  body  (coetticient  of  friction).  This  coefficient  varies,  accord- 
ing to  the  nature  of  the  materials  concerned,  between  0.33  and  0.8U. 
Other  properties  being  the  same,  tiue-grained  soils  show  a  greater  resist- 
ance when  moist  than  when  dry.  If  the  soil  is  moist,  the  resistance 
offered  to  wooden  and  iron  implements  is  greater  when  the  soil  has  the 
separate  grain  structure  than  when  it  is  crumbly,  but  if  the  earth  is 
dry  the  reverse  is  true.  As  regards  the  behavior  of  the  various  soil 
constituents,  experiments'  show  that  the  coeflicient  of  friction  is  great- 
est in  quartz  sand  or  calcareous  sand,  and  smallest  in  clay,  while  humus 
possesses  an  intermediate  value.  The  coefficient  of  friction  diminishes 
with  the  quantity  of  moisture  in  the  soil,  and  is  greater  for  wood  than 
for  iron.    Eust  increases  considerably  the  coetticient  of  friction  for  iron. 

THE   SPECIl'lC   GKAVITY   OF   THE   SOIL. 

This  is  the  ratio  of  the  weight  of  the  soil  to  that  of  an  equal  volume 
of  Avater  considered  as  unity.  For  different  soil  constituents  the  fol- 
lowing values  have  been  found  (E.  Wollny): 

IF.  Schachbasian,  Forscb.  Geb.  agr.  Pbys.,  13,  p.  214. 
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Specific  (/ravitif  of  soil  constitiiciifs. 

Quartz 2.  622 

Clay 2.503 

Lime,  carbonate  crystalliuc 2.  756 

Lime,  carbonate  preciititatcd 2.  678 

Gypsum,  precipitated 2.  318 

Oxid  of  iion 4.  54-5.  20 

Hydrated  oxid  of  iron 3. 760 

Humus 1.462 

With  these  vahtes  it  is  possible  to  calculate  the  density  of  any  soil. 
The  more  important  minerals  occurring  in  vsoil  have  the  following 
sx>ecific  gravities:^ 

Sprcijic  (jiaritii  of  different  itiinerals. 


Feldspar 2.5  to2.8 

Orthoclase 2.  5  to  2.  6 

Olijioclase 2.  6  to  2.  7 


Calcite 2.  6  to  2. 8 

Dolomite 2.  8  to  3.0 

Chlorite 2.  7  to  3. 0 


Labradoritc 2.  6  to  2.  8  j  Talc 2.  6  to  2.  7 

Augite 3.  2  to  3. 5  j  Magnetite 4.  9  to  5. 2 

Hornblende 2.  9  to  3.  4  Limonite 3.  4  to  4. 0 

Mica 2.8to3.2  I  Hematite 5.1to5.2 

Potash  mica 2.  8  to  3. 0  1 

Magnesia  mica 2.  8  to  3.  2 

THK    VOIXMK    WKKfHT   OF   THK    (SOIL. 

This  is  also  called  apparent  specific  gravity,  and  is  the  weight  of  a 
given  volume  of  the  soil  compared  with  an  equal  volume  of  water.  In 
the  specific  gravity  we  are  concerned  only  with  the  volume  of  the  actual 
solid  matter  of  the  soil,  exclusive  of  the  air  or  water  that  occurs  in  the 
spaces  between  the  particles;  in  the  volume  weight  we  consider  the 
soil  as  a  whole,  including  the  spaces  occurring  in  it. 

According  to  the  investigations  of  the  author^  quartz  has  the  highest 
volume  weight  in  the  air-dry  state  (1.4485),  humus  the  lowest  (0.3349), 
and  clay  a  value  intermediate  between  the  two  (1.0108).  The  volume 
weight  of  soils,  other  things  being  equal,  increases  with  the  i)resence 
of  iron  and  stones.  The  volume  weight  of  one  and  the  same  soil 
depends  on  the  mode  of  arrangement  of  the  particles  and  is  subject  to 
great  variations.  The  more  compactly  the  particles  are  arranged  the 
greater  is  the  weight  of  the  mass,  when  equal  volumes  are  considered, 
and  vice  versa.  Under  otherwise  similar  circumstances  the  coarser  the 
grains  the  higher  the  volume  weight.  A  mixture  of  grains  of  different 
sizes  has  a  higher  volume  weight  than  a  mass  composed  of  grains  of 
the  same  size,  large  or  small.  By  the  formation  of  floccules  in  a  soil, 
its  volume  weight  is  decreased  in  proportion  to  the  coarseness  of  the 
aggregates  formed. 

'  G.  Schiibler,  Grundsiitze  der  Agriculturchemie,  1838,  pt.  II,  p.  61.  C.  Trommer,  Die 
Bodenkunde,  1857,  p.  258.  A.  von  Liebenberg,  Ueber  das  Verhalten  des  Wassers  im 
Boden,  Inaugural-Dissertation,  Halle,  1873.  C.  Lang,  Forsch.  Geb.  agx.  Phys.,  1,  p. 
136.  G.  Amnion,  Ibid.,  2,  p.  26.  E.  Wollny,  Ibid.,  8,  p.  347.  E.  Ramaun,  Forstliche 
Bodenkunde,  1893,  ji.  61. 

-  Forsch,  Geb.  agr.  Phys.,  8,  p.  349. 
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With  regard  to  the  influence  of  water,  experiments  have  shown  that 
the  vohiine  weight  of  soils  increases  with  the  water  content,  and  the 
increase  is  proportional  to  the  water  capacity  of  the  soil.  The  difi'er- 
ences  in  volume  weight  correspond,  in  general,  when  soils  are  approxi- 
mately equally  saturated,  to  those  in  air-dry  soils,  though  the  values 
are  more  concordant  in  moist  soils. 

The  expressions  "heavy"  and  "light"  soils,  used  in  practice,  have 
no  reference  to  the  weight  of  the  mass,  but  to  the  resistance  which  the 
soil  opposes  to  cultivation. 

It  is  sometimes  advisable  to  examine  the  soil  in  its  natural  state  on 
account  of  the  not  inconsiderable  variations  in  the  volume  weight.  This 
is  most  conveniently  done  by  lifting  out  a  column  of  the  soil  by  means 
of  a  sampling  tube  which  is  driven  to  a  definite  depth  in  the  earth  and 
drying  and  weighing  the  sample.^ 

THE   COI.OU   Ol''   THE    SOIL. 

This  is  due  to  the  presence  of  certain  constituents.  The  principal 
mineral  ingredients  of  the  soil  (clay,  lime,  and  quartz)  are  white 
when  pure.  When  the  soil  is  of  some  other  color  it  is  caused  by  the 
presence  of  humus  matter  or  iron  compounds.  The  humus  substances 
produce  a  gray,  brown,  or  black  color,  according  to  the  quantity  j^res- 
ent,  while  iron,  as  ferric  oxid  or  hydrate,  causes  a  yellow,  brownish,  or 
red  color.  The  coloring  power  of  these  constituents  depends  on  the 
constitution  of  the  soil.  In  sands  0.2  to  0.3  per  cent  of  humus  mate- 
rials or  1  per  cent  of  ferric  oxid  or  hydrate  suffice  to  cause  either  a  gray 
or  a  red  or  brown  coloration  in  the  dry  state,  but  in  clays  more  (2  to  5 
per  cent  humus,  5  to  10  jjer  cent  ferric  oxid  or  hydrate)  is  required  to 
produce  the  same  eflect.  This  is  due,  as  a  rule,  to  more  intimate  mix- 
ture of  the  clayey  soils  with  the  coloring  matters.  A  green  coloration  is 
almost  without  exception  caused  by  ferrous  compounds,  and  is  seldom 
noticed  in  well  aerated  soils. 

A  change  in  color  in  a  soil  is  caused  on  the  one  hand  by  a  change  in 
humidity,  on  the  other  by  a  change  in  the  iron  compounds.  In  general, 
soils  are  darker  colored  when  they  contain  more  water,  and  vice  versa. 
This  is  especially  true  of  soils  containing  much  humus,  wbich  are  dark 
brown  or  black  when  wet,  become  lighter  as  the  moisture  decreases, 
and  when  dry  show  a  gray  or  whitish-gray  color.  Soils  colored  red  or 
brown  by  ferric  oxid  or  hydrate  assume  a  lighter  color  and  under  cer- 
tain circumstances  (deficiency  of  air)  a  greenish  color  when  these  com- 
pounds are  converted  into  ferrous  compounds.  The  reverse  process, 
i.  e.,  the  oxidation  of  ferrous  salts,  is  shown  by  an  immediate  change 
in  the  color  of  the  mass  to  yellow,  red,  or  brown."^ 

'G.  Schiibler,  1.  c,  p.  61.  Meister  Programm  des  Jahresberichtes,  1857-'58  dcr  k. 
laudw.  Centralschule  zu  Weihenstephau,  1.  A.  von  Liebenberg,  1.  c,  p.  6.  E.  Wullny, 
Forsch.  Geb.  agr.  Phys.,  8,  p.  349.   E.  Ramann,  1.  c,  p.  62. 

"W.  Schnmacher,  Die  Physik  des  Bodeus,  1864,  p.  139.  E;  Ramann,  Forstliche 
Bodeukuude,  1893,  p.  36.   E.  Wolluy,  Forscb.  Geb.  agr.  Pbys.,  4,  p.  354. 
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THE   STRATIFICATION   OF  THE   SOIL. 

The  soil,  as  a  wliole,  is  by  no  means  uniform,  and  this  is  especially 
true  of  sedimentary  soils.  Difterent  soil  layers  have  a  different  mechan- 
ical constitution,  the  difference  being-  sometimes  very  great.  Since  the 
individual  layers  behave  differently  toward  water,  air,  and  heat,  the 
determination  of  the  arrangement  of  these  layers  is  of  particular 
importance.  The  stratification  may  be  ascertained  by  the  examination 
of  vertical  sections  of  soil  exposed  in  pits  dug  at  various  suiiable  places 
or  on  the  surface  of  columns  of  soil  taken  by  means  of  a  sampling  tube. 
Information  can  also  be  obtained  as  to  stratification  of  the  soil  by  examin- 
ing existing  exposures,  such  as  railroad  and  other  cuts  and  excavations. 

The  upper  layer  of  the  soil,  containing  the  roots  of  plants  and  altered 
by  vegetable  growth,  is  called  "surface  soil,"  while  the  layer  below  this 
is  termed  "subsoil."  The  surface  soil  includes  two  layers,  an  upper 
one  or  tilled  soil,  which  is  artificially  altered  by  tillage,  and  a  lower 
one  influenced  only  by  the  growth  of  plants,  and  otherwise  in  its 
natural  condition.  We  may  therefore  distinguish  between  an  upper 
and  a  lower  surface  soil.  In  practical  agriculture  the  term  surface  soil 
generally  indicates  onlj^  the  ui^per  layer  or  tilled  soil,  while  the  subsoil 
means  the  part  of  the  soil  below  this.  The  subsoil  here  begins  imme- 
diately below  the  tilled  soil,  no  matter  how  thick  or  how  thin  this  may 
be.  The  subsoil  is  sometimes  regarded  as  that  layer  on  whose  texture 
the  moisture  of  the  upper  layer  depends  (i)ermeab]e  or  impermeable  sub- 
soil). A  consistent  and  general  terminology  does  not  exist  at  present, 
but  that  suggested  above  corresponds  best  with  natural  conditions.^ 

THE   DEPTH   OF   THE   SOIL. 

The  depth  of  the  soil  means  the  thickness  of  that  part  which  can  be 
penetrated  by  the  roots  of  plants.  This  is  of  great  importance  to  crops, 
inasmuch  as,  within  certain  limits,  they  develop  proijortionately  to  the 
thickness  of  the  layer  in  which  they  can  extend  their  roots.  The  depth 
of  the  soil,  therefore,  is  determined  by  the  distance  below  the  surface  of 
the  layer  which  prevents  the  growth  of  the  subterranean  organs  of  the 
plant.  In  mountainous  districts  the  depth  of  the  rock  below  the  sur- 
face determines  the  depth  of  the  soil.  In  level  lands  the  dej^th  of  the 
soil  is  determined  by  the  distance  below  the  surface  of  layers  of  closely 
compacted  materials  (clay,  rock,  bog-iron  ore)  or  of  coarse  gravel  or 
sand,  which  prevent  more  or  less  completely  the  growth  of  the  roots  on 
account  of  their  impenetrability,  excess  of  water,  or  deficiency  in  the 
substance  necessary  to  the  life  of  the  organs.  With  regard  to  the  depth 
of  different  soils  the  following  gradations  maybe  noticed: 

Thin  soil 15  to  30  cm. 

Medium  soil .30  to  60  cm. 

Thick  soil 60  to  100  cm. 

Very  thick  soil above  1  meter. 

'  L.  von  Libuman,  Die  geologischen  Verhaltnisse  von  Grnnd  und  Boden,  1883.  p.  223, 
A.  Nowacki,  Practische  Bodenkunde,  1892,  p.  39.  F.  Dafert,  Kleines  Lehibuch  der 
Bodenkunde,  1885,  p.  162.    W.  Schumacher,  1.  c,  p.  326. 
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THE  POSITION  OP   THE   SOIL. 

The  surface  of  the  soil  is  either  horizontal  or  inclined ;  in  the  latter 
case  the  slope  may  be  uniform  or  nonuniform,  and  vary  in  regard  to  the 
points  of  the  conipass  and  in  respect  to  the  horizontal.  Tlie  compass 
direction  is  called  the  "exposure,"  the  slant  in  respect  to  the  horizontal 
is  the  "inclination." 

The  exposure  may  be  easterly,  southerly,  westerly,  northeily,  or  may 
have  some  intermediate  direction.  With  regard  to  varying-  inclination 
we  have  the  following  gradations: 

Level  or  slightly  slojiiiig 0  to    fy^  to  the  horizontal. 

Sloping 5  to  10°. 

Very  sloping 10  to  20°. 

Steep 20  to  30°. 

Very  steep 30  to  45'^. 

Precipitons altove  45°. 

The  exposure  and  the  inclination  are  of  great  importance  in  many 
ways,  because  upon  them  depend  the  conditions  of  warmth  and  humidity 
of  the  culture  layer,  and  also  of  erosion  of  the  soil.  The  former  con- 
sideration determines  the  choice  of  crop  and  the  latter  the  possibility  of 
cultivation. 
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Comparison  of  methods  of  sugar  analysis  as  applied  to  grape 
juice  (musts),  Gr.  PI  Colby  {California  Sta.  Ept.  liiO:->  and  1894,  2>P- 
326,327). — A  coniparisou  is  given  ou  3  samj^les  of  grape  juice  of  the 
voUimetric  and  gravimetric  methods  described  in  the  Proceedings  of 
the  Association  of  Official  Agricultural  Chemists  for  1892.^  The  results 
by  the  volumetric  method  and  the  electrolytic  gravimetric  method 
agreed  quite  closely,  but  the  method  of  reducing  the  cuprous  oxid  in 
hydrogen  gave  results  somewhat  higher. 

The  unreliability  of  the  Kjeldahl  method  for  determining  nitrogen  in  chloro- 
platinates,  Dklkpixk  (Bid.  Soc.  Chim.  Pariti,  lS-14  {1S'9J),  A"'o.  4,  p.  £.<j).— TriaLs  of 
this  method  ou  chloroplatiiuite  of  triiiiethj'Iainin  gave  results  iu  uo  way  approach- 
ing the  theoretical  percentages  of  nitrogen.  This  was  due  to  the  escape  of  free 
nitrogen. 

Researches  on  the  separation  of  free  hydrochloric  acid  from  chlorids,  espe- 
cially in  analysis  of  the  gastric  juice,  H.  LKSCffiUR  (Bid.  Soc.  Cliim.  Paris,  13-14 
{1S95),  No.  3,  pp.  l4j-l.',r>,f.g.  1). 

The  transformation  of  starch  into  sugar,  Duclaux  {Ann.  Inst.  Pasteur,  9  (1895), 
No.  1,  pp.  56-64). — A  critical  review. 

Rapid  determination  of  starch,  P.  L.  Hibisard  (Nene  Zlschr.  EUhenz.  Ind.,  S4 
{1895),  No.  7,  pp.  Si:.S7). 

The  action  of  ammonia  iipon  dextrose,  W.  E.  Stone  {Amo:  Chem.  Jour.,  17 
{1895),  No.  3,  pp.  191-r.tH). 

The  carbohydrates  of  the  gum  of  Acacia  decurrens,  W.  E.  Stoxe  {Amer. 
Chem.  Jour.,  17  {1S95),  No.  3,  pp.  196-199). — This  gum  "  does  not  esseutially  differ  from 
gum  arabic  or  peach  gum  or  cherrj^  gum.  It  furnishes  an  additional  example  of  the 
occurrence  of  a  galacto-araljau  complex." 

On  the  composition  and  analysis  of  brandy,  X.  Rocqu]:s  {Compi.  Rend.,  120 
{1895),  No.  7,  pp.  372-374). 

The  oxidation  of  tannin  in  cider,  L.  Lixdet  {Compt.  Bend.,  120  {1895),  No.  7, 
pp.  370-372). — It  is  claimed,  as  pointed  out  by  Bertrand  {Compt.  Rend.,  120  {1895),  No. 
5,  p.  266),  that  the  brown  coloration  of  the  cider  and  marc  is  due  to  the  energetic 
oxidation  of  the  tannin  ])resent  by  a  fernunt  similar  to  diastase  which  is  designated 
laccasc. 

The  determination  of  tannin  in  wines,  A.  Vigxa  {Staz.  Sjyer.  Agr.  Hal.,  28  {1895), 
No.  1,  pp.  19-22). 

On  the  analysis  of  tannin  compounds,  A.  (tIkard  {Compt.  Rend.,  120  {1895), 
No.  7,  pp.  358-360). — The  discordant  results  obtained  by  different  chemists  with  the 
author's  method  {Compt.  Rend.,  95  {1892),  p.  185),  are  explained  by  variations  iu  the 
character  of  the  intestinal  membrane  used.  The  difficulty  is  removed  by  carefully 
purifyiug  the  membrane. 

lU.  S.  Dept.  Agr.,  Div.  of  Chem.  Bill.  35  (E.  S.  II.,  4,  p.  580). 
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A  thermostat,  Bkim.kmont  (/>'«/.  Soc.  Chim.  Paris,  lS-14  {18D5),  No.  5,j)p.  22S,SW, 

fig-  ])■ 

An  apparatus  for  grinding  peanuts,  J.  G.  W.  Kemm  (Nenc  Zlschr.  liiihenz.  Ivd., 
S4  {1895),  No.  G,2)p.  70,  SO,  pi.  1). 

Some  new  pieces  of  chemical  apparatus,  P.  Nyssens  {Rev.  Ayroi).  Louvain,  S 
{1S94},  Xo.  4,  pp.  S45-S52,  fujs.  4). — Descriptions  of  fat  extractor,  mechanical  agitator, 
and  water  bath  with  constant  level. 

BOTANY. 

The  method  and  application  of  a  quantitative  botanical  anal- 
ysis of  meadows,  A.  Voigt  {Landw.  Jahrb.,  23  {1894).,  No.  4  and  5,  pp. 
707-78ti,  figs.  2). — The  author  reviews  the  methods  heretofore  employed 
in  making'  botanical  analyses  of  meadows,  and  points  out  some  of  their 
deficiencies.  The  value  of  botanical  analyses  as  compared  with  chem- 
ical analyses  is  shown.  Chemical  analysis  of  grasses  does  not  always 
represent  the  true  value  of  meadows  either  for  pasturage  or  hay  as 
well  as  a  botanical  analysis,  as  from  the  latter  may  be  seen  the  relative 
value  of  various  species,  based  on  the  avidity  with  which  stock  will  eat 
them. 

The  method  suggested  by  the  author  for  securing  representative 
material  for  a  quantitative  botanical  analysis  of  an  area  of  1  are  is 
as  follows :  Immediately  after  mowing  from  each  swath  at  distances 
of  about  50  cm.,  specimens  are  taken  in  proportion  to  the  size  and 
abundance  of  the  material.  This  forms  what  is  called  type  1,  and  will 
weigh  from  17  to  30  kg.,  depending  on  the  abundance  of  the  material. 
This  type  is  then  spread  about  in  a  circle  of  1.5  to  2  meters  in  diameter 
until  it  is  of  a  uniform  thickness  and  of  apparent  homogeneity.  From 
this  circle  type  2  is  taken,  by  removing  a  handful  at  a  time  from  differ- 
ent parts  of  the  circle  until  about  one  fourth  of  the  total  quantity  is 
secured.  This  type  is  similarly  treated  to  secure  types  3  and  4,  the 
final  one  of  which  will  weigh  from  2  to  4  kg.  From  this  last  so-called 
type  the  botanical  determinations  are  made,  a  part  being  retained  for 
control  analysis.  When  strong  plants,  as  thistles,  meadow  sweet,  etc., 
are  present,  they  must  be  broken  up,  so  as  to  permit  of  a  more  eveu 
distribution  of  their  material.  The  principal  difficulty  in  such  an 
analysis  will  be  with  the  grass  leaves,  such  as  are  found  in  aftermath. 
These  must  be  removed,  assorted,  weighed,  and  their  proportion  to 
the  whole  ascertained.  Their  determination  is  difficult,  and  should  be 
made  by  a  specialist.  The  same  is  true  of  the  sedges,  mosses,  etc.  In 
this  way  the  species  of  plants  found  in  a  meadow  and  their  relative 
abundance  may  be  determined  with  reasonable  accuracy. 

The  author  divides  the  more  common  grasses  into  4  categories,  the 
groups  and  species  being  arranged  according  to  their  relative  value  for 
forage,  the  first  being  considered  the  best,  the  others  decreasing  in 
value  according  to  their  position  in  the  list.  Group  1,  Festuca  elatior, 
Loliuni  perenne,  JJactylis  glomerata,  Arrhenatherum  elatius,  Avena  flaves- 
cens,  Phleum  pratense,  Foa  pratensis,  F.trivialis.,  Agrostis  alba,  Glyceria 
Jtuita7is,  G.  aquatica,  and  Cyno.^urus  cristatus.    Group  2,  Festuca  rubra, 
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Antlioxantlium  odoratum,  Agrostis  vulgar  in,  Briza  media.,  3.nd.  Alopecurus 
geniculatus.  Grou])  3,  Rolcus  lanatus,  H.molUs,  Bromns  mollis,  Agrostis 
canina,  and  Festuca  ovina.  Group  4,  Molinia  ccenilea,  Aira  ccespitosa^ 
A.  Jlexuosaj  Siellngia.  decumbenSj  tardus  stricta,  and  Phragmites  com- 
munis. 

The  author  has  repeatedly  tried  the  above  method  and  considers 
it  much  more  reliable  than  any  other.  The  practical  application  of 
such  an  analysis  the  author  considers  under  6  heads:  (1)  Influence  of 
fertilizers  and  differences  between  first  and  second  cuttings;  (2)  a 
knowledge  of  the  local  differences  in  meadows  as  bearing  on  ameliorat- 
ing conditions;  (3)  ability  of  different  species  to  form  aftermath,  and 
variations  in  the  same;  (4)  classification  of  grasses  according  to  their 
ability  to  produce  leaves  and  the  causes  which  influence  leaf  develop- 
ment; (5)  the  determination  of  seed  mixtures  adapted  to  certain  con- 
ditions, and  (6)  investigation  of  meadow  plants  according  to  their 
nutrient  material,  the  valuation  and  duration  of  meadows  and  of  the 
meadow  land  itself. 

Contributions  from  the  U.  S.  National  Herbarium,  J.  ]S^.  Eose 
[U.  8.  Bept.  Agr.,  Division  of  JBotanp,  Contributions  from  the  U.  S. 
National  Herharium,  vol.  J,  No.  9,  pp.  393-434,  pis.  13,  figs.  10). — A 
report  is  given,  containing  critical  notes  and  descriptions  of  new 
si)ecies,  of  a  collection  of  plants  made  by  E.  Palmer  in  the  States  of 
Sonora  and  Colima,  Mexico,  during  the  years  1890  and  1891.  The 
grasses  were  determined  for  this  report  by  the  late  G.  Vasey,  the  ferns  by 
D.  C.  Eaton,  the  Cyperacece  by  N.  L.  Britton,  the  species  of  the  genus 
Piper  by  C.de  Candolle,  the  Sapindacew  by  L.  Radlkofer,  and  assistance 
was  given  by  others  in  various  groups.  An  index  of  this  completed 
volume  is  given  in  this  number. 

The  influence  of  cold  on  plants — a  resume,  0.  Abbe. — In  1888  and 
1891  SebastianoCavallero  ^  published  his  original  investigations  confirm- 
ing the  results  arrived  at  by  German  students  a  few  years  before  as  to  the 
effect  of  frost  upon  plants.  He  states  that  until  lately  it  was  supposed 
that  by  the  freezing  of  the  sap  the  cells  are  distended  and  the  tissues 
torn  asunder,  and  that  to  this  injury  the  death  of  the  plant  must  be  attrib- 
uted. In  the  winter  of  1887-'88  he  ascertained  that  the  frozen  tissues 
did  not  suffer  any  injury,  and  repeated  his  observation  in  1890-'91. 
He  found  that  under  tlie  action  of  frost  a  rupture  of  the  tissues  is  very 
rare  and  that  the  cells  themselves  never  freeze;  that  the  small  crystals 
of  ice  are  not  formed  within  the  cells,  but  in  the  intercellular  spaces; 
and  that  this  formation  occurs  both  in  the  hardy  and  the  delicate  plants. 
It  is  the  chemical  changes  brought  about  by  frost  that  are  of  principal 
importance.  So  far  as  it  goes  Cavallero's  work  confirms  that  of  Miiller- 
Thurgau,  published  first  in  1880,  and  subsequently  elaborated  and 
published  in  1886.  As  his  conclusions  are  not  yet  found  in  the  text- 
books, it  may  be  stated  that  in  general  as  the  temperature  of  the  plant 

iQior.  Agr.,  1888,  Mar.  11;  Gaz.  Mantova,  1891,  Jan.  24. 
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cooLs  the  water  exuding  from  the  individual  eells  leaves  a  more  con- 
densed sap  behind  and  the  intercellular  spaces  are  tilled  with  purer  water. 
Owing  to  capilhiry  plieuonieiia  this  water  is  not  easily  frozen  until  it  has 
been  cooled  sevenil  degrees  below  the  freezing  point,  and  then  its  tem- 
perature suddenly  rises  to  32'^  F.,  as  in  the  ordinary  experimentation 
of  the  physical  ]abo)atory.  The  water  within  the  cells  is  of  course  not 
yet  frozen,  being  a  more  condensed  sap,  whose  freezing  ])oint  is  usually 
lower  than  that  of  pure  water.  If  now  the  temperature  falls  still  lower, 
the  ice  cools,  and  eventually  the  sap  within  the  cells  may  be  frozen, 
but  this  is  rare,  and  when  it  happens  it  does  not  necessarily  tear  the 
cell  wall,  because  the  quantity  within  the  cell  is  not  more  than  suffi- 
cient to  fill  up  the  space  formerly  occupied  by  the  water  that  exuded. 
If  now  the  plant  thaws  out,  the  great  mass  of  intercellular  water  escapes 
by  transpiration.  A  little  may  go  back  into  the  cells,  but  this  is.  a 
small  percentage  and  oftentimes  none.  The  plant  wilts  by  the  rapid 
loss  of  this  water.  Furthermore,  a  chemical  change  takes  place  in  the 
cells  by  the  excretion  of  pure  water,  and  the  cell  sap  that  is  left  behind 
constitutes  a  new  chemical  compound.  Such  cells  now  change  their 
character  and  their  relation  to  the  growth  of  the  plant.  Many  of  the 
excrescences  and  the  diseases  formerly  supposed  to  be  due  to  bacteria, 
or  fungi,  or  parasites  are  found  to  be  due  to  the  chemical  changes  that 
have  taken  place  within  the  cells  in  consequence  of  freezing.  Thus 
Hartig  shows  that  the  frost  Icrebs,  or  excrescence  on  trees,  is  a  growth 
due  to  the  effort  of  the  plant  to  get  rid  of  or  cover  up  the  dead  cells 
produced  by  frost.  When  a  frozen  plant  is  young  and  tender  and  its 
leaves  immature,  the  exudation  through  its  tender  cell  walls  may  lie 
directly  on  the  outside  of  the  cuticle,  but  as  the  cuticle  hardens  in  the 
mature  plant,  and  the  development  of  stomata  becomes  more  complete, 
the  greater  part  of  the  exuded  water  and  its  resulting  ice  is  in  the 
intercellular  spaces.  When  the  frozen  plant  is  thawed  out  and 
evaporation  is  rapid  the  loss  of  water  either  from  the  surface  of  the 
tender  plant  or  through  the  stomata  of  the  mature  i)lant  is  much  more 
rai^id  than  under  normal  conditions  and  the  i)lant  wilts,  but  when 
there  is  no  evaporation,  the  sap  has  time  to  return  into  the  cells,  and 
the  wilting  is  not  so  severe.  Therefore  it  is  proper  to  say  that  the 
injury  is  not  done  by  the  more  or  less  ra])id  thawing,  but  by  the  more 
or  less  rai>i<l  evaporation  that  accompanies  the  thawing.  If  similar 
l)lants  are  thawed  out  under  warm  and  cold  water,  respectively,  the 
rate  of  thawing  has  no  influence  on  its  health,  as  was  shown  by  Sachs 
long  ago.  It  is  now  seen  that  this  is  because  in  both  these  cases  there 
is  no  special  chance  for  evaporation,  and  the  sa])  was  able  to  go  back 
into  the  cells;  the  contrary  occurs  when  the  plant  thaws  in  the  open  air. 
It  is  commonly  said  that  those  plants  and  parts  of  plants  which 
catch  the  early  morning  sun  and  are  thawed  out  rapidly  suffer  in  con- 
sequence, but  it  is  now  evident  that  two  other  factors  have  a  predomi- 
nating influence,  viz,  (1)  the  special  evaporation  in  air  and  sunshine; 
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(2)  the  fact  that  these  parts  have,  during-  the  previous  growth,  been 
daily  receiving  extra  sunshine  and  have  tliereby  become  more  turges- 
ceut  than  the  shaded  portions.  This  lias  prepared  their  cells  to  suffer 
more  from  frost.  Kunisch  likens  tlie  chemical  change  that  the  sap 
undergoes  in  each  cell  to  the  freezing  out  of  cryolites  at  specific  tem- 
peratures from  ordinary  solutions;  it  is  the  chemical  change  that  is  the 
real  cause  of  the  death  of  the  cells,  and  if  too  many  cells  are  killed 
the  whole  plant  succumbs.  Moll  shows  that  the  wilting  of  the  frozen 
leaves  is  due  to  the  collapse  of  the  cells  whose  exuded  water  has  frozen 
in  the  intercellular  spaces. 

Sorauer  traces  the  frost  brand  or  blight,  the  frost  Icrebs  or  cancer, 
the  frost  heulen  or  boils,  the  frost  Jeppen  or  patches,  and  the  frost 
runzeln  or  wrinkles  and  puckers  to  a  healthy  effort  of  the  plant  to  get 
rid  of  or  cover  up  the  cells  that  have  been  killed  by  the  frost. 
When  a  plant  is  abundantly  supplied  with  warmth  and  moisture  it 
suffers  most  from  spring  frosts;  but  when  it  has  been  retarded  in  its 
development,  and  especially  when  it  is  still  in  its  winter  stage  of  vege- 
tative repose,  it  suffers  least.  When  the  autumn  and  early  winter  are 
warm  and  dry  and  the  tree  continues  its  growth  late  in  the  season  the 
subsequent  winter  freezes  are  more  injurious  to  it  because  in  general 
there  is  more  sap  in  its  cells  and  more  cells  suffer  from  the  chemical 
changes  produced  by  the  cold.  U.  Goethe  collects  a  number  of  facts 
illustrating  this  general  principle.  He  recommends  that  all  frost  wounds 
be  cut  out  as  soon  as  perceived  and  closed  up  with  grafting  wax;  cov- 
ering the  wounds  M'itli  clay  may  sometimes  do,  but  in  general  fungi 
develop  beneath  that.  The  hot  wax  or  wash  with  fungicides  may  kill 
the  wood  to  the  depth  of  a  millimeter,  but  it  preserves  the  rest.  Goethe 
recommends  to  strip  off  the  leaves  in  autumn,  to  loosen  the  earth  about 
the  roots,  to  whitewash  the  branches  and  trunks  with  lime  and 
envelop  them  with  straw.  Sorauer  has  esijecially  investigated  both 
the  mechanical  and  chemical  injuries  and  the  effects  of  temporary 
frosts  and  of  long-continued  freezes.  Miiller-Thurgau  in  1886  snmmed 
up  the  exi)erience  of  others  and  the  thousands  of  experiments  made  by 
himself  about  as  follows:  The  exudation  of  the  sap  from  the  cells  and 
its  freezing  outside  is  the  death  process.  Then  the  injury  is  done,  the 
cell  is  dead  from  that  time  forth,  but  perhaps  not  the  Tvhole  plant;  no 
process  of  thawing  will  revive  the  dead  cell  or  dead  plant.  As  a  pro- 
tection against  loss  by  frost  he  suggests:  The  proper  selection  of  vari- 
eties which,  in  <-onscquence  of  their  origin,  can  be  considered  as  able 
to  resist  frost;  the  new  development  of  hardy  varieties  from  such 
hardy  individuals  as  may  l)e  occasionally  discovered;  the  diminution 
of  danger  against  frost  by  proper  (;ultivation  and  nourishment  and 
whatever  makes  the  plant  sound  and  vigorous,  as  suggested  by  the 
various  exi)eriences  of  severe  winters;  the  acceleration  of  the  begin- 
ning of  the  period  of  vegetative  rest  (stripping  the  leaves  is  considered 
to  be  without  advantage)  and  the  retardation  of  development — that  is 
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to  say,  the  prolongation  of  this  repose  by  protecting  the  plants  and  the 
soil  from  pveinatuie  warmth.  As  external  protections,  he  recommends 
covering  the  ground  around  the  plants  with  earth  or  snow  or  mulching. 
He  gives  special  attention  to  the  smudging  of  the  vineyards,  with  some 
historical  details.  We  must  refer  to  the  original  ^  for  the  many  details 
which  he  gives  as  to  the  treatment  of  plants  that  have  been  injured 
by  frost. 

Since  18SG  the  following  additions  to  our  knowledge  have  been 
published.  In  1886  Wollny^  summarized  our  knowledge  of  methods 
of  cultivation  by  which  to  assist  cultivated  plants  in  overcoming 
unfavorable  climatic  influences,  especially  frost.  He  lays  principal 
stress  upon  the  introduction  of  hardy  varieties  and  shows  that  these 
may  be  developed  by  selecting  the  larger  seeds.  In  general  the  plant 
has  a  greater  resistance  to  frost  in  proportion  as  the  seed  from  which 
it  was  developed  is  larger.  Again,  plants  from  unripe  seeds  possess  a 
less  resisting  power  to  the  frost  than  those  from  the  developed  seed. 
Again,  a  seed  that  develops  prematurely  in  the  fall  has  the  greatest 
danger  of  suftering  during  the  following  winter.  Finally,  the  plants 
stand  the  frost  better  in  proportion  as  the  seed  is  buried  less  deeply, 
since  the  seeds  that  are  sown  shallow  give  rise  to  the  most  vigorous 
plants. 

Detmer  ^  finds  that  perfectly  dry  grains  and  fruits  exposed  to  —10^  C. 
or  lower  retain  their  vitality,  but  that  moist  fruits  and  seeds  are  killed. 
Ordinary  wheat  kept  at  —10°  0.  loses  much  of  its  energy  and  speed 
of  growth  and  is  enfeebled  apparently  in  proportion  to  its  moistness. 
He  agrees  with  Sachs  that  many  plants  die  under  rapid  thawing  that 
live  under  slow  thawing,  but  that  certain  parts  of  plants  die  in  conse- 
quence of  freezing  alone  independently  of  thawing. 

Kny^  from  his  experiments  as  to  whether  frost  acting  on  the  seeds 
affected  the  subsequent  development  of  the  plant  found  that  seeds 
of  peas,  beans,  clover,  rape,  tobacco,  and  barley,  when  they  were  well 
dried  and  then  divided  into  3  groups,  (1)  those  that  were  frosted,  (2) 
kept  cool,  and  (3)  quite  warm,  and  then  planted,  germinated  and  devel- 
oped without  any  great  difference;  but  seeds  that  were  not  well  dried 
were  injured  by  the  cold. 

Wollny  •''  finds  that  potatoes  are  less  in  number  and  Aveight  when  the 
seed  tubers  have  been  long  exposed  to  freezing. 

L.  H.  Bailey,"  has  .shown  the  good  influence  of  wind-breaks  in 
agriculture,  including  their  advantages  as  a  protection  against  freezing. 

Juraelle'  shows  that  although  plants  cease  respiring  at  very  low 


iLautlw'.  Jahrb.,  15  (1886),  pp.  453-60!t. 

^Forscb.  Geb.  agr.  Pbys.,  9  (1886),  p.  292. 

3 Ibid.,  10  (1888),  p.  235.  ■'Ibid.,  11  (1888),  p.  122.  *Ibid.,  12  (1889), p.  398. 

6N.  Y.  Cornell  Sta.  Bnl.  9  (E.  S.  K.,  1,  p.  276). 

'Forscb.  Geb.  agr.  Pbys.,  14  (1891),  p.  445. 
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temperatures,  yet  in  the  i^reseiice  of  light  they  can  assimilate  the  car- 
bonic acid  gas  of  the  atmosphere  at  a  temperature  of  —40^  C,  and  that 
the  so-called  sleep,  or  vegetative  repose,  is  due  to  the  drying  up  of  the 
plant  and  not  to  the  cold. 

Bliznine^  shows  that  the  freezing  of  wheat  in  a  cold  but  snowless 
December  does  much  more  injury  than  in  February,  apparently  owing 
to  the  early  tender  stage  of  growth. 

Hartig^  shows  that  the  temperature  under  the  bark  of  a  tree  after 
the  leaves  have  fallen,  and  therefore  in  winter  time,  may  be  50  or 
55°  C.  on  the  sunny  side,  while  the  temperature  on  the  shady  side  is 
15  or  20°  lees.  With  this  high  temperature  there  comes  a  stimulated 
evaporation  on  the  sunny  side  that  separates  the  bark  and  kills  the 
tree. 

Petit ^  calls  attention  to  the  fact  that  as  water  in  capillary  vessels 
does  not  freeze  until  it  is  cooled  down  to  a  temperature  far  below  that 
of  melting  ice,  so  in  like  manner  the  water  in  the  soil  which  is  spread 
in  capillary  films  over  each  grain  of  gravel  may  be  cooled  to  about  15°  F. 
without  freezing,  but  when  it  does  change  to  ice  it  suddenly  warms  up 
to  32°.  For  this  reason  the  temperature  of  the  soil  cools  more  rapidly 
during  the  nighttime  in  proportion  as  the  soil  is  drier.  On  the  con- 
trary, in  the  summer  time,  when  freezing  does  not  come  into  play,  the 
soil  is  warmer  in  proportion  as  it  is  drier. 

Prunet*  finds  that  on  thawing  the  frozen  plant  the  water  is  lost  by 
evaporation  from  the  surface  rather  than  by  the  ordinary  operation  of 
transpiration  through  the  stomata  or  breathing  pores. 

Schindler^  in  his  extensive  si)ecial  studies  on  the  relation  of  wheat 
to  climate  accepts  the  fact  that  wheat  is  less  sensitive  to  frost  in  pro- 
portion as  its  vegetative  period  is  longer,  but  thinks  that  no  explanation 
is  as  yet  known.  The  dry  wheat  of  the  Steppes  does  better  than  the 
moist  wheat  of  western  Europe.  The  power  of  resisting  frost  depends 
ultimately  on  the  specific  peculiarities  of  the  protoplasm,  about  which 
we  know  nothing. 

The  effect  of  bad  seasons  on  the  growth  of  trees,  A.  Gary  ( Gar- 
den and  Forest,  8  {1895),  pp.  88,  89). — During  the  winter  of  1893-'9J:  the 
author  made  a  study  of  the  so-called  year  rings  of  spruce  trees,  in  the 
course  of  which  the  rings  of  over  1,400  trees  in  Maine  were  counted. 
In  all  trees  of  apparently  more  than  80  years'  growth  a  belt  was  noticed 
in  which  the  rings  were  greatly  reduced  in  size,  in  some  cases  being 
seen  only  with  the  aid  of  a  microscope.  By  reference  to  meteorological 
data  of  undoubted  authority  it  was  learned  that  a  series  of  remarkably 
cold  seasons  began  in  1812  and  culminated  in  1816,  the  years  1812, 1815, 
and  1816  being  the  most  severe.    The  record  of  the  effect  of  these  years 

'  Forsch.  Gel),  agr.  Pliys.,  15  (1892),  p.  122.  ^jbid.,  16  (1893),  p.  64. 
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^Ibid.,  p.  209. 


782  EXPERIMENT    STATION    RECORD. 

in  the  trees  is  usually  represented  by  a  zone  of  6  or  7  greatly  reduced 
rings.  If  each  ring  represents  a  year's  growth  the  zone  should  begin 
with  the  seventy-seventh  from  the  bark.  In  some  cases  this  was  found 
to  be  true,  but  more  frequently  there  was  a  discrepancy  of  3  or  4  rings. 
Counting  from  the  inside  of  the  zone  of  reduced  rings  to  the  bark  a 
similar  discrepancy  is  noted,  showing  that  the  number  of  rings  can  not 
be  taken  as  a  ])erfect  index  of  the  age  of  a  tree,  but  shows  the  number 
of  growth  periods,  which  may  be  influenced  by  cold  or  drought,  in  which 
case  several  rings  may  be  deposited  during  a  single  year,  or  in  (trdinary 
seasons  an  occasional  extra  ring  may  be  deposited. 

The  paths  of  gaseous  exchange  between  the  aerial  leaves  and 
the  atmosphere,  F.  F.  Blackman  {Proc.  Hoy.  ISoc.y'j?  {1895),  No.  343, pp. 
105-168). — On  account  of  the  smallness  of  the  quantities  of  gas  involved, 
the  author  states  that  practically  no  attempt  has  been  made  hitherto  to 
determine  by  direct  estimation  the  question  of  the  path  by  which  carbonic 
acid  passes  out  of  the  leaf  in  resi>iration  and  into  it  in  assimilation — 
whether  this  takes  place  by  the  stomatal  o[)enings  or  through  the  con- 
tinuous surface  of  the  cuticle.  The  existing  experimental  evidence  is 
all  of  an  indirect  nature,  and  rather  tends  to  support  the  view  that  the 
exchange  is  a  outicular  phenomenon.  Barthelemy  in  1SG8  put  forth  the 
view  that  the  cuticle  Avas  especially  adapted  for  transmitting  carbon 
dioxid  from  the  external  air  to  the  assimilating  cells  beneath.  This 
view  he  supported  by  exjjeriments  on  the  artificial  osmosis  of  gasses 
through  leaves.  About  the  same  time  Boussingault  perforjned  ex]>eri- 
ments  that  seemed  to  show^  definitely  that  in  assimilation  the  carbon 
dioxid  taken  up  by  the  leaf  entered  it  through  the  upper  surface  devoid 
of  stomata  rather  than  through  the  more  distant  stomatal  openings. 
In  support  of  the  view  that  stomata  form  the  paths  of  gaseous  exchange 
we  have  the  conclusion  arrived  at  by  Mangin  in  1888,  from  diffusion 
experiments  on  isolated  cuticle,  that  this  diffusion  is  insufficient  to 
account  for  the  whole  gaseous  exchange  of  the  leaf.  By  the  aid  of  an 
apparatus  designed  by  the  autiior  he  has  been  able  to  estimate  suc- 
cessfully the  amount  of  carbon  dioxid  given  out  and  taken  in  by  the 
two  surfaces  of  the  same  leaf  under  the  same  conditions.  For  this 
pur])ose  shallow  capsules  10  sq.  cm.  in  area,  consisting  of  a  glass  plate 
with  metal  rim,  through  which  tubes  for  the  circulation  of  the  air  current 
pass,  are  employed.  Two  of  them  are  affixed  to  a  leaf  on  opposite  sides 
of  the  same  area  in  air-tight  union  by  means  of  soft  wax.  Through 
these  two  continuous  currents  of  air  cau  be  kept  flowing  over  the  two 
surfaces  and  the  carbon  dioxid  produced  or  taken  in  during  a  given 
time  by  each  of  them  be  determined.  JSTumerous  experiments  on  the 
respiration  of  a  variety  of  leaves  with  the  stomata  all  on  one  side  or 
variously  distributed  on  the  two  sides  agree  in  showing  that  the 
stomata  are  the  site  of  the  exhalation  of  this  gas.  When  no  stomata 
are  present  on  the  upper  surface  ot  the  leaf  then  practically  no  carbon 
dioxid  is  exhaled  from  that  surface,  while  more  than  thirty  times  as 
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mucli  may  bo  <;i\<'n  oil'  Iroin  the  lower  stomatiferous  surface.  When 
stomata  occur  on  both  surfaces  the  rehitive  amounts  of  the  gas  exhaled 
closely  follow  the  ratios  of  tlie  uiimber  of  stomata.  To  prove  this  the 
author  shows  that  Ampelopsis  hederacea^  with  no  stomata  on  the  upi^er 
surface,  hut  with  many  on  the  lower,  exhales  carbon  dioxid  in  the 
l)ro])ortion  <»f  .'3:100  for  tlie  tw^o  sides;  in  Allsnia  pkoiUtf/o  the  proportion 
of  the  stomata  on  the  two  surfaces  is  as  135:100,  and  the  proportion  of 
the  gas  exhaled  is  as  120:100;  in  Iris  (/I'muoiica,  with  an  equal  number 
of  stomata  on  each  surface,  the  pro]>ortion  of  tlie  gas  exhaled  by  the 
two  surfaces  is  as  110:100;  and  in  Rlcinus  communis  the  proportion  of 
stomata  is  as  100:250,  and  the  gas  exhaled  is  as  100:260. 

Experiments  in  the  absori)tion  of  carbon  dioxid  during  assimilation 
showed  the  same  close  relation  to  the  distribution  of  stomata.  As 
hitherto  carried  out,  the  author  considers  direct  sunshine,  continuous 
for  several  hours,  as  essential  to  the  success  of  these  experiments.  A 
very  simjjle  experiment  of  the  author's  will  show  that  the  stomata  are 
practically  the  sole  path  of  entry  of  carbon  dioxid  for  assimilation.  If 
part  of  the  lower  stomatic  surface  of  any  leaf^  having  no  stomata  on 
its  upper  surface,  be  coated  with  wax  so  as  to  mechanically  block  the 
stomata,  no  starch  can  lie  formed  in  that  area,  while  adjacent  areas 
may  become  rich  in  starch. 

The  previously  mentioned  experiments  by  Koussingault  were  con- 
ducted with  the  leaves  of  Neriioii  oleander,  the  upi)er  surface  of  whose 
leaves  possesses  no  stomata.  These  leaves  assimilated  less  when  the 
upper  surface  had  been  coated  with  wax  than  when  the  lower  stoma- 
tiferous surface  had  been  so  coated.  The  author  claims  that  the  expla- 
nation of  this  is  due  to  the  fact  that  Boussinganlt  experimented  with 
the  leaves  in  an  atmosphere  containing  30  per  cent  of  carbon  dioxid, 
which  is  greatly  in  excess  of  the  o])tiinum  percentage  of  carbon  dioxid 
asi^imilated  by  this  leaf.  Under  these  conditions  there  penetrates  into 
the  leaf  so  much  of  the  gas  that  its  assimilatory  activity  is  lessened 
and  falls  below  that  of  another  leaf,  into  w^hich,  owing  to  the  blocking 
of  the  stomata,  the  gas  diffuses  very  slowiy  and  can  not  exceed  the 
optimum  strength. 

Further  evidence  on  the  possible  paths  of  gaseous  exchange  has  been 
obtained  by  investigating  the  degree  to  which  diffusion  of  carbon 
dioxid  can  be  artificially  produced  through  the  living-  leaf.  Strong- 
mixtures  of  the  gas  were  led  continuously  across  one  surface  of  the 
leaf  and  the  amount  which  diffused  through  it  w^as  estimated.  Other 
experiments  on  the  respiration  of  injected  leaves  also  support  the  view 
that  the  stomata!  openings,  in  spite  of  their  minuteness,  offer  a  much 
easier  path  from  the  atmosphere  to  the  interior  of  the  leaf  than  does 
the  cuticle.    The  conclusions  of  the  author  are  as  follows : 

"(1)  Under  uoniial  conditions  practically  the  sole  pathway  for  carbon  dioxid  into 
or  out  of  the  leaf  is  by  the  stomata.  Since  oxygen  diffuses  more  readily  than  car- 
bon dioxid  through  fine  openings,  the  same  probably  holds  for  oxygen  and  the  whole 
of  the  gas  exchange, 
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"(2)  Under  abnormal  conditions,  when  the  stomatii  or  intercellular  spaces  are 
blocked  and  the  surrounding  tension  of  carbon  dioxid  is  great  enough,  ]tassage  of 
carbon  dioxid  by  osmosis  through  the  cuticle  may  taiie  j)lace. 

"(3)  That  such  closure  of  stoniata  as  is  lield  to  take  place  in  darkness  does  not 
prevent  the  distribution  of  gas  exchange  closely  agreeing  with  that  of  the  stomata. 

"(4)  That  the  exhalation  of  carbon  dioxid  in  bright  light  by  a  leafy  shoot  in  Gar- 
reau'e  well-known  experiment  is  not  the  expression  of  any  physiological  truth  for 
the  leaf,  bnt  only  due  to  the  imperfections  of  the  conditions;  to  the  presence  of 
immature  parts,  or  of  tissues  not  sufficiently  green  or  not  fully  illuminated.  Mature 
isolated  green  leaves  fully  illuminated  assimilate  the  whole  of  their  respiratory  car- 
bon dioxid  and  allow  none  to  escape  from  them." 

The  bacteria  of  the  root  tubercles  of  Leguminosee,  M,  Gonneb- 

MANN  [Landic.  Ja]irh.,2:>  (/.S.vi),  Xo.  4  and  'j,  pj)-  649-071). — The  Hutlior 
has  sought  by  means  of  pure  cultures;  soil  iuvestigatious,  and  iiiocula- 
tion  experiments  to  ascertain  the  probable  number  of  forms  of  bacteria 
capable  of  forming  tubercles  on  the  roots  of  leguminous  plants.  The 
methods  emi)loyed  by  the  author  are  described  very  minutely.  Plate, 
gelatin,  and  potato  cultures  were  made  of  all  forms  found  in  the  tubercles 
of.  Luinnns  alhus,  L.  angustifolhis,  and  L.  luteus,  and  the  winter  soil  was 
carefully  examined  to  learn  how  the  organism  passes  the  winter.  He 
found  in  his  cultures  several  forms  of  Bacillus  and  Micrococcus,  and 
claims  that  those  bacteria  forming  tubercles  on  the  roots  of  legumes 
are  spore  forming,  and  in  this  way  pass  the  winter  in  the  soil. 

From  his  experiments  the  author  thinks  that  there  is  not  so  great  a 
necessity  for  the  presence  of  bacteria  for  nitrogen  assimilation  as  is 
sometimes  claimed,  and  that  the  relationship  between  the  plant  and  the 
organism  is  often  one  of  parasitism  rather  than  of  symbiosis. 

The  author  concludes  that  (1)  the  tubercles  of  Leguminosw  are  not 
formed  by  a  single  specific  bacterium,  but  that  in  different  localities  are 
to  be  found  different  organisms  capable  of  producing  them;  (2)  tlie 
Y-formed  specimens,  the  so-called  bacteroids,  are  very  complex  while 
in  symbiosis  with  the  plant,  but  later  upon  the  dissolution  of  the  tuber- 
cles they  separate  into  simi)le  bacilli,  and  as  such  they  may  be  found  in 
the  surrounding  soil.  In  the  spring  they  enter  the  plants  and  form  by 
their  growth  into  new  Y-shaped  bodies;  (3)  the  symbiotic  relationship 
is  not  yet  completely  established,  since  the  tubercle  bacteria  alone  can 
not  make  the  free  nitrogen  available  for  the  plant,  but  it  seems  more 
probable  that  the  plant  itself  without  symbiosis  can  take  up  and  assim- 
ilate free  nitrogen;  the  bacteria,  however,  may  assist  the  plant  in  con- 
tributing to  its  higher  nitrogen  content.  Further,  it  is  shown  that  in 
spite  of  the  presence  of  bacteria  the  plants  do  not  take  up  any  greater 
nitrogen  content.  From  many  recent  experiments  it  is  shown  that  not 
only  a  symbiotic  but  also  a  parasitic  relationship  exists  between  the 
plants  and  their  bacteria,  also  that  the  effect  of  the  bacteria  and  the 
method  of  nitrogen  assimilation  are  not  well  known. 

On  the  presence  of  alumina  in  plants  and  its  distribution, 
Berthelot  and  Gr.  Andre  [Compt.  Rend.,  120  {1895),  ¥o.  6,  pp.  288- 
290). — As  a  contribution  to  the  question  of  the  existence  and  proportion 
of  alumina  in  plants  the  following  determinations,  among  other  ^ata, 
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are  reported:  (Carefully  waslied  alfalfa  roots,  0.127  to  0,5  per  cent  of 
pure  alumina;  convolvulus  roots,  0.059G  to  0.4  per  cent;  Bermuda  ^rass 
roots,  0.011  to  0.12  per  cent;  lupine  leaves,  0.013  to  0,037  per  cent;  linden 
leaves,  0.0012  to  0.0025  per  cent. 

These  results  indicate  tliat  alumina  is  present  in  considerable  amounts 
in  plants  with  extensiveroot  systems,  but  that  it  remains  largely  in  the 
roots  and  is  found  in  only  minute  quantities  in  the  leaves. 

Report  of  the  botanist,  B.  D.  Halsted  {New  Jersey  Sias.  Kpt.  1893, 
pp.  2S'.)-436,  Ji(/.s.  73). 

Si/nopsis. — The  author  gives  a  report  on  weeds,  potatoes  grown  directly  from  the  cut- 
tings, the  solaudi  process  of  sun  printing,  and  various  fungus  disenses  (see  j).  823). 

Report  on  weeds  (pp.  200-312). — The  author  prepared  as  a  part  of  the 
Agricultural  College  and  Experiment  Station  exhibitat  the  Columbian 
Exposition  a  collection  of  the  most  common  weeds  of  the  country,  which 
were  displayed  in  wing  frames  and  as  an  herbarium.  A  case  of  100 
weed  seeds  was  also  shown.  In  collecting  the  material  for  this  exhibit 
an  ojiportunity  was  offered  for  extending  the  check  list  of  American 
weeds,  a  revised  list  of  which  is  given.  Tliis  list  embraces  817  species, 
representing  77  orders.  An  illustrated  lecture  upon  weeds  was  pre- 
pared, a  synopsis  of  which  is  given. 

Potatoes  by  the  direct  method  (pp.  312-318). — The  author's  attention 
was  called  to  siiecimens  of  seed  potatoes  that  failed  to  produce  plants, 
in  their  stead  snmll  tubers  were  grown  from  the  eyes,  and  all  further 
development  stopped.  In  a  few  cases  there  was  a  feeble  attempt  to 
send  up  shoots,  but  in  all  cases  the  yield  was  greatly  reduced.  Foreign 
truckers  are  said  to  sometimes  take  advantage  of  this  habit  to  produce 
an  early  crop  of  potatoes.  The  reason  for  this  unusual  behavior  seems 
to  be  physiological,  and  whatever  tends  to  weaken  the  seed  may  under 
adverse  atmosi)heric  conditions  j)roduce  the  result  given  above. 

The  solan di  process  of  sun  printing  (pp  318-323). — This  process  con 
sists  in  exposing  the  subject,  necessarily  somewhat  translucent,  to  the 
sunlight  in  an  ordinary  printing  frame  with  a  sheet  of  sensitized  i)ai)er 
back  of  it,  as  in  the  ordinary  way  of  printing  from  a  negative.  This 
sun  print  when  toned  becomes  the  negative  from  which  the  pictures 
may  be  printed,  a  piece  of  glass  being  interi)osed  between  negative  and 
print.  The  toning  is  done  with  kerosene  for  both  negative  and  posi- 
tive. As  the  object  must  be  translucent,  the  nses  to  which  this  method 
can  be  placed  are  limited,  but  any  object  that  will  allow  any  light  to 
penetrate  may  be  so  photographed  if  exposed  long  enough.  Leaves, 
thin  sections  of  wood,  rusts,  leaf  spots,  blights,  etc.,  are  especially 
adapted  to  this  proeess.  This  method  of  printing  is  not  new,  but  the 
use  of  kerosene  as  a  clarifying  agent  is  the  chief  point  of  interest,  as 
it  diminishes  the  time  required  for  exposure  and  sharpens  the  details 
of  the  positive  picture. 

Shrinlca/fe  of  leaves  in  drying  (pp.  32^326). — Numerous  leaves  were 
printed  by  the  solaudi  process,  after  which  they  were  prepared  for  the 
16352— No.  9 3 
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herbarium  in  tlie  usual  way.  A  table  is  given  showing  that  endogens 
shrink  less  than  exogens,  the  average  of  4  endogens  being  18  per  cent, 
with  11  per  (;ent  for  Fontederia  and  27  per  cent  for  a  Fanicum,  while  the 
average  of  7  exogens  was  31  per  cent  in  drying,  the  extremes  being 
21  per  cent  for  hollyhock  and  45  for  a  catalpa  leaf.  A  study  of  tlie 
outlines  shows  that  leaves  shrink  most  in  the  region  of  fewest  veins, 
and  the  autlior  gives  the  following  law:  '' Leaves  in  drying  under 
pressure  shrink  toward  the  mass  center  of  their  framework." 

Botanical  -work  at  the  Mississippi  Station  (Mississip2)i  Sta.  Ept.  1S93,  p.  47). — 
A  brief  luentiou  of  the  nature  of  the  botanical  work  being  carried  on  at  the  station, 
which  is  chiefly  devoted  to  a  botauical  survey  of  the  State,  comprising  a  collectiou 
and  study  of  the  flowering  plants,  and  also  of  the  mildews,  rusts,  smuts,  and  other 
parasitic  fungi. 

A  model  for  a  botanical  course,  G.  Haberlandt  {Bot.  Centbl.,  61  {1S95),  Xo.  7, 
pp.  241,  242). 

On  the  list  of  Pteridophyta  and  Spermophyta  of  northeastern  America  as 
prepared  by  the  nomenclature  committee  of  the  Botanical  Club,  B.  L.  Robin- 
son {Bot.  Gaz.,  20  (1895),  No.  3,  pip.  97-103). — The  author  gives  numerous  instances 
in  which  the  rules  of  the  committee  do  not  secure  the  much  desired  stability  of 
nomenclature,  and  advances  opinions  why  their  rules  will  not  secure  the  desired 
results. 

The  fundamental  difference  bet'wreen  plants  and  animals,  C.  S.  Minot  {Science, 
n.  ser.,  1  {1S95),  No.  12,  pp.  311,  312).— The  author  holds  that  plants  obtain  their  food, 
either  liquid  or  gaseous,  by  osmosis;  and  animals  in  the  form  of  concrete  particles 
which  are  lodged  in  the  cell  protoplasm  by  the  activity  of  the  protoplasm  itself. 
Apparent  discrepancies  are  olitered  in  the  case  of  the  Myxomycetes  and  the  tape 
worm,  the  one  usually  classed  with  plants  taking  its  food  by  an  amoeba-like  method, 
the  other  living  as  a  parasite  by  absorption. 

The  plant  individual  in  the  light  of  evolution,  L.  H.  Bailey  {Science,  n.  ser.,  1 
(1895),  No.  11,  pp.  281-292). — The  author  discusses  bud  variation  in  its  relation  to 
Weismannism.  He  considers  the  theory  of  Weismann  inadequate  to  explain  bud 
variation. 

What  constitutes  metamorphosis  in  botany,  A.  Mann  {Inaiuj.  Dissertation, 
Munich,  1894,  pp.  40,  figs.  25;  abs.  in  Bot.  Centbl.,  61  (1895),  No.  7,  pp.  264,  f6'5).— The 
author  discusses  the  morphology  of  sprouts,  (a)  tendrils,  (ft)  thorns,  and  of  leaves, 
(a)  bud  scales,  (6)  phyllodia,  (c)  tendrils,  and  {d)  thorns. 

The  geotropic  curving  of  nodes,  R.  Barth  {Inaug.  Dissertation,  Leipzig,  1894, 
pp.  39;  abs.  in  Bot.  Centbl.,  61  {1895),  No.  10,  pp.  364,  365). 

Contraction  of  trees  caused  by  cold,  J.  Clayton  {Nature,  51  {1895),  p.  462). — 
The  author  gives  measurements  of  13  trees  measured  October,  1894,  and  February  and 
March,  1895,  showing  a  contraction  for  February,  when  the  temperature  was  3°  F., 
varying  from  -^  to  -y^g  of  an  inch  in  circumference. 

On  the  forms  of  chlorophyll,  A.  Etard  {Compt.  Bend.,  120  {1895),  No.  6,  pp.  328- 
331). — The  author  has  separated  from  afalfa  a  second  form  of  chlorophyll,  the  for- 
mula of  which  is  C42HR0NO14. 

On  the  forms  of  chlorophyll,  A.  Gautier  (Compt.  Bend.,  120  (1895),  No.  7,  pp. 
355,  556).— Remarks  on  articles  by  Etard  (Compt.  Rend.,  119  (1894),  p.  219,  and  120 
(1895),  p.  328).  The  author  states  that  he  (Gautier)  showed  in  1«77  that  there  were 
different  kinds  of  chlorophyll  in  different  orders  and  genera  of  plants.  He  had  sep- 
arated the  principal  chlorophyll  of  rye  grass  and  spinach  in  1886,  the  formulas  for 
which  are  given  as  CsoH^sNiOs  for  the  rye  grass,  and  CioHfHNjO^  for  the  spinach. 

A  preliminary  investigation  of  the  presence  of  diastase  in  plants,  J.  Gkuss 
(Ber.  dent.  hot.  Ges.,  13  (1895),  No.  1,  pp.  2-14). 

Root  tubercle  bacteria,  Danckelmann  (Ztschr.  Forat.  und  Jagdw.,  27  (1895),  No. 
2,  pp.  90,  91). 
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Do  plants  assimilate  argon?  E.  Blass  (Nature,  51  (1895),  p.  461). — The  note  by 
Blass  is  answered  by  W.  Ramsey,  one  of  tbe  discoverers  of  the  new  element,  that 
experiments  are  under  way  by  which  the  question  can  be  answered. 

Primitive  corn  {Meehatis  Monthly,  5  (1S95),  No.  3,  p.  44,  fig.  I). — An  account  of 
sexual  abnormal  ism  in  an  ear  of  corn — the  pistillate  and  staminate  flowers  mixed. 

A  new  method  for  investigating  the  carbonic  acid  gas  exchanges  of  plants, 

F.  F.  Blackmax  (Vroc.  Roxj.  Soc,  57  (1895),  No.  342,  pp.  162-164).— \\\  abstract  is 
given  briefly  describing  a  form  of  apparatus  designed  to  measure  small  quantities 
of  carbonic  acid  gas  given  ofi^  by  parts  of  leaves. 

Apparatus  for  physiological  botany,  W.  C.  Stevens  (Bot.  Gaz.,  20  (1S95),  No. 
3,  pp.  89-96,  ph.  4). — Descriptions  are  given  of  a  centrifugal  machine  and  three  forms 
of  clinostats — <a  horizontal,  vertical,  and  universal  clinostat. 

Flowers  and  Insects,  XIII,  C.  Rohkutsox  (Boi.  Gaz.,  20  (1895),  No.  3,  pp.  104- 
110). — The  author  discusses  the  mutual  relationship  between  the  flowers  of  Dodeca- 
tJieon  meadia,  Stcironemaciliatn,  and  Eiisleniaalbida,  andthe  insectsfouudtovisitthem. 

Phenological  observations  in  Metz  during  the  years  1891-94,  Schafer  (Jahrea- 
her.  Ver.  Erdkunde  in  Metz,  16  (1893-'94). 

ZOOLOGY. 

Monographic  revision  of  the  pocket  gophers,  family  Geomy- 
idae,  C.  H.  Merriam  (  U.  S.  Dept.  Agr.,  Bicisioii  of  Ornithology  and  Mam- 
7nalogy,  JSforth  American  Fauna,  No.  8,  pp.  258,  Jigs.  71,  pis.  20,  maps  4). — 
An  illustrated  monograpli  of  the  pocket  gophers,  exdusive  of  the  genus 
Thomomys,  giving  detailed  technical,  anatomical,  and  systematic  de- 
scriptions of  the  various  species,  with  notes  on  habits.  It  is  divided 
into  introduction,  and  4  chapters:  General  remarks;  morphologj' of  the 
skull;  the  dental  armature,  comprising  the  teeth  and  the  mechanism 
and  dynamics  of  the  cutting  machine;  and  systematic  descriptions  of 
the  genera  and  species.  The  genera  Fappogeomys,  Cratogcomys,  Platy- 
geomys,  Orthogeomys,  Heterogeomys,  Macrogeomys,  and  Zygogeomys,  and 
the  following  species  and  subspecies  are  described  as  new :  Geomys 
tuza  mohilensis,  G.  hreviceps  sagittalis,  G.  hrericeps  atticateri,  G.  texensis, 

G.  arenarius,  G.  personatus  fallax,  Fappogeomys  alhinasus,  Gratogeomys 
perotensis,  G.  estor,  G.  peregrines,  G.  oreocetes,  G.  casianops  goldmani,  G. 
fulvcscens,  Flaty geomys  tylorhinus,  F.  planiceps,  Orthogeomys  latifrotis, 
0.  nelsoni,  Heterogeomys  torridus,  Macrogeomys  dolichocephalus,  M.  cos- 
taricensis,  and  Zygogeomys  trichopiis. 

Pocket  gophers  and  moles,  C.  L.  Newman  (Arkansas  Sta.  Bpt.  1894,  pp.  108- 
113).— K  reprint  from  Bulletin  28  of  the  station  (E.  S.  R.,  6,  p.  389). 

METEOROLOGY. 

Frost  warnings,  J.  M.  Shirier  (Froc.  Ga.  Hort.  Soc.  1892,  pp.  56- 
5S). — Brief  general  note  on  Georgia  weather  service  and  the  methods 
of  sending  out  information  as  to  the  approach  of  frosts.  It  is  recom- 
mended that  5?mudges  be  used  for  protecting  plants  from  early  frosts. 
Piles  of  slowly  inflammable  material,  such  as  green  pine  butts,  are  to 
be  made  and  lighted,  at  least  4  smudge  piles  being  employed  for  every 
ICO  acres  of  ground.  It  is  believed  the  smudge  would  be  dense  enough 
to  envelop  surrounding  vegetation  and  protect  it  from  frost,  as  is  done 
successfully  on  the  prairie  lands  of  Minnesota. 
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Prediction  of  night  frosts  in  the  spring,  C.  Housseatt  (7?a'.  Rort., 
67  {l<s'J5),  xW>.  .5,  i>y>.  71-74). — The  results  of  observations  froiiu  March 
20  to  May  20  during  the  years  188()-'94:  are  reported,  showing  that  the 
average  difference  between  the  reading  of  the  wet  bulb  thermometer 
during  the  afternoon  and  the  minimum  thermometer  the  following  night 
was  4.8^  C,  thus  in  a  measure  confirming  the  accuracy  of  Hammer- 
manu's  statement  that  frost  may  be  expected  if  the  reading  of  the  wet- 
bulb  thermometer  in  the  afternoon  minus  4°  is  0  or  less.  A  closer 
analysis  of  the  results,  however,  shows  that  this  factor  is  by  no  means 
constant,  but  depends  largely  upon  direction  of  tlie  wind,  cloudiness, 
rainfall,  etc. 

The  use  of  a  somewhat  larger  factor  than  4°  is  recommended  as  gen- 
erally safer  in  iiractice.  In  fair  weather,  with  the  wind  north  or  north- 
east, the  difference  is  nearer  7  or  8  than  4^. 

Meteorological  observations  at  Berkeley,  California,  L.  E.  Hunt 
[California  Sia.  Rpt.  1S93  and  1894,2).  Siix-'). — A  synopsis  of  observations 
for  7  years  ending  June  30,  1894,  on  air  pressure,  temperature,  precipi- 
tation, humidity,  cloudiuess,  and  direction  of  wiud.  The  summary  for 
the  year  ending  June  30,  1894,  is  as  follows:  Pressure  (inches). — Mean, 
30.059;  highest,  30.440  (Dec.  28);  lowest,  29.682  (Feb.  12);  yearly 
range,  0.758;  highest  monthly  average,  30.183  (December);  lowest 
monthly  average,  29.921  (August).  Temperature  (°F.). — Mean  of  the 
year,  50.2;  mean  of  the  warmest  month,  59  (July);  mean  of  the  coldest 
month,  44.2  (January);  maximum,  79.5  (April  19);  mininuim,  31  (Jan- 
uary 0);  yearly  range,  48.5;  greatest  monthly  variation,  40  (April);  least 
monthly  variation,  25  (September) ;  mean  daily  range,  14.4;  mean  lowest, 
47.7;  mean  highest,  62.1.  Precipitation  (inches). — Total  rainfall,  2(!.(550; 
dew  and  fog,  0.084.  Humidity. — INIean  relative,  82.8;  greatest  monthly 
variation,  52  (November) ;  least  monthly  variation,  26  (August) ;  maxi- 
mum, 97  (l^ovember  24,  8  a.  m.);  minimum,  45  (November  17,  8  a.  m.); 
yearly  range,  52.  Weather. — Number  of  clear  days,  163 ;  number  of  fair 
days,  93;  number  of  cloudy  days,  109;  number  of  foggy  days,  107; 
number  of  days  on  which  rain  fell,  68.  Wind. — Prevailing  direction, 
southerly. 

Report  of  meteorologist,  W.  H.  Bishop  [Delaware  Sta.  Rpt.  1893, 
pp.  203-217). — Monthly  summaries  of  observations  at  6  stations  in  the 
State  on  temperature,  pressure,  and  rainfall  are  given.  A  summary  of 
temperature  and  rainfall  observations  for  the  year  1893  is  given  in  the 
following  table: 

Aixnual  summary  of  meteorological  obseri'ations  in  Delaware. 


Tenipci-aturc  (°F) : 

Uigliest 

I>o  west 

Mean 

KaiiifaU  (inrhns),  total 

K umber  of  days   on   wliich  0.01  inch 
or  more  of  rain  fell 


Newark. 


Middle- 
town. 


97.00 

-  9.00 

50.90 

36.29 

87 


96.00 

—  5.00 

51.30 

41.15 

91 


Dover. 


101.00 

—  6.00 

52.  50 

42.10 

92 


Milford.    Seaford. 


95. 00  '      97.  00 

-  9. 00  1  —  5.  50 

53.  80  !       53.  GO 

40.  45  I       40.  62 

94  89 


Millsboro. 


97.00 
17.00 
53.50 
44.02 

101 
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The  niean  temperature  was  slightly  lower  tlian  for  tlie  past  3  years. 
The  hottest  days  were  Jiiue  20  and  July  2G,  the  difference  in  tem- 
perature between  the  two  beino-  very  slight.  The  coldest  day  was 
January  17.  The  rainfall  for  the  year  's  slightly  below  the  average, 
the  greatest  deticiency  occurring  in  Jut^j.  Damaging  storms  occuired 
August  23  and  24  and  October  13  and  14.  The  lirst  killing  fiost  occur- 
red October  17. 

Meteorological  summary  {Mississippi  Sta.  Rpt.  1893,  p.  62). — The 
results  of  observations  during  5  years  (1889-'93)  on  temperature  and 
rainfall  are  tabulated.  The  following  summary  is  taken  from  the  tables 
reported: 

Meteorological  summary  for  Mississipin,  1889-93. 


1889. 


Tempera turo  (°r.) : 

iMiixininm 97.00 

Miuinium 15.00 

Mrnu 62.  90 

EainfiiU  (inches) 44.  96 

Number  of  rainy  clays 78 


1890. 


96.00 
19.00 
64.90 
55.05 
94 


1891. 


97.00 
19.00 
63.60 
61.17 
84 


1892. 


96.00 
!.■).  00 
62.  .'>0 
59.78 
101 


'  99.  00 
2  9.  00 
62.  90 
40.17 


iJulv. 


^  January. 


The  average  yearly  rainfall  for  the  5  years  was  52.23  in.,  the  highest 
aveiage  monthly  rainfall  being  7.11  in.  in  July,  the  lowest  1.03  in.  in 
October. 

Protection  from  night  frosts,  S.  Lemstr(')m  {U.  S.  Patent  No.  525989,  Sept.  11, 
1894). — An  accoimfc  of  the  method  of  ])rotectioii  for  which  this  jiatent  is  i.ssued  has 
already  been  noted  (E.  S.  R.,  5,  p.  660). 

Meteorology  {Arkavsas  Sta.  Ilpi.  1894,  pp-  51,  52). — A  reprint  from  Bulletin  26  of 
the  station  (E.  S.  R.,  5,  p.  1070). 

Meterological  observations  at  Newport  and  Camden,  Arkansas,  G.  B.  Irby 
and  V.  H.  Clarke  (Arkansas  Sta.  Bpt.  1834,  pp.  86,  114). — Daily  summaries,  April  to 
October,  1893,  of  temperature  and  rainfall  observations  at  Newport  and  summaries 
of  siuiilar  ob.servatious  for  each  month  of  1893  at  Camden. 

Monthly  Weather  Review  (U.  S.  Dept.  Agr.,  Weather  Bureau,  Monthly  Weather 
li'eview,  22  {1894),  Nos.  7  and  8,  pp.  273-350;  charts  8). — These  numbers  are  devoted 
to  the  usual  topics. 

Periods  in  tempera "lure,  H.  A.  Hazex  (Amer.  Met.  Jour.,  11  {1895),  No.  11,  pp. 
416-418,  dgm.  1). — .Sumiuatious  of  temperature  fluctuations  over  the  whole  United 
States  duriug  27-day  periods  in  the  9  colder  uiouths  of  the  year  are  projected  in  a 
diiigram.     "There  is  absolutely  no  period  established  in  these  cases." 

The  occurrence  of  cold  days  {Nature,  51  {1895),  No.  1322,  pp.  416,  417).— The 
uiiixiuia  for  50  winters  at  Greenwich  are  tabulated  and  discussed  and  maxima  not 
over  32<-  F.  are  charted. 

Nsw  relations  bet^w^een  the  movements  of  the  barometer  on  the  northern 
hemisphere  and  the  movement  in  declination  of  the  sun  and  moon,  P.  Garrigon- 
Laguange  {Compt.  Rend.,  120  {1895),  No.  6,  pp.  342,  343). 

Variations  in  the  rainfall  in  European  Russia,  E.  A.  Heinz  {Bui.  Acad.  Imp.  Sci., 
St.  Petersburg,  ser.  5,  vol.  2,  No.  1,  pp.  49-54,  pis.  2). 

Harrington's  rainfall  charts— a  review  {Scknce,  n.  ser.,  1  {1895),  No.  12, p.  319). 

Anew  form  of  barometer,  J.  N.  Collie  {Jour.  Chem.  Soc.  London,  1895,  Feb.,p)p. 
128-132,  pj.  1). 
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WATER— SOILS. 

The  cienegas  of  southern  California,'  E.  W.  Hilgard  [Califor- 
nia Sta.  Rpt.  1893  and  1894,  pp.  185-188). — "A  cienega,  in  tlie  parlance 
of  the  native  Californian,  is  a  limited  area  showing'  a  growth  of  water- 
loving  i^lants,  appearing  sporadically  in  otberwivse  arid  surroundings — 
usually  hillsides  or  valley  margins — and  occasionally  giving  rise  to 
flowing  siiriugs."  The  cienegas  of  the  San  Antonio,  Santa  Ana,  and 
Mill  creeks,  and  of  the  Teniescal  Valley,  are  described  and  their  value 
as  sources  of  water  supply  discussed. 

"While  they  do  not  i-eiuler  the  establishment  of  artifieial  storage  reservoirs  snper- 
fluoiis,  they  do  supplement  them  locally  to  a  very  material  extent,  rendering  it  pos- 
sible to  occnpy  for  agriculture  large  areas  that  otlicrwise  would  have  remained  arid 
for  many  years  to  come. 

"But  there  arises  the  question  as  to  the  geographical  limits  within  which  these 
natural  storage  reservoirs  may  reasonably  be  sought,  lor  it  is  notorious  that  they  are 
not  usually  found,  and  the  name  and  idea  of  the  cienega  is  not  generally  known  in 
the  northern  portions  of  California. 

"The  essential  condition  of  cienega  formation  is  manifestly  the  opportunity  for 
the  abundant  formation  of  deposits  of  exceptionally  coarse  and  pervious  gravel  and 
cobbles  near  the  points  where  the  canyons  emerge  from  the  mountains.  This,  again, 
is  necessarily  conditioned  upon  the  occasional  occurrence  of  violent,  torrential  rain- 
fall in  the  mountains,  alternating  with  periods  when  quiet  deposition  allows  of  the 
formation  of  water-shedding  layers.  Another  condition  appears  to  be  the  ready 
weathering  of  the  parent  rocks  into  rounded  forms,  by  which  close  packing  is  pre- 
vented, so  that  abundant  interspaces  are  permanently  maintained.  Both  conditions 
are  fulfilled  to  an  unusual  extent  in  the  granitic  ranges  of  southern  California." 

Investigations  in  soil  physics,  K.  H.  Lougheidge  {California  Sta. 
Rpt.  1893  and  1894,  pp.  70-100,  dgms.  2). — The  results  of  examinations  of 
a  large  number  of  different  soils  made  at  intervals  during  the  past  15 
years  at  the  California  Station  are  summarized  in  this  article,  "in  order 
to  draw  as  far  as  possible  some  conclusions,  either  positive  or  negative, 
as  to  the  relation  of  the  various  sediments  or  ingredients  to  the  i)ower 
possessed  by  soils  to  absorb  hygroscopic  moisture,  to  their  capacity  for 
holding  water,  and  to  their  power  of  transmitting  water  by  capillarity." 
A  somewhat  detailed  discussion  is  given  of  the  influence  of  i)liysical 
constitution  and  chemical  composition  of  the  soil  on  its  liygroscopicity, 
especial  attention  being  given  to  the  influence  exerted  by  clay;  the 
methods  and  results  of  studies  of  the  water-holding  capacity  of  differ- 
ent soils,  and  the  rapidity,  height,  and  extent  of  the  cai)illary  rise  of 
"water  in  soils  of  different  character  subjected  to  different  treatment. 

The  general  conclusions  drawn  are  as  follows: 

"(1)  The  power  possessed  by  soils  of  absorbing  moisture  from  the  atmosphere  and 
to  hold  water  within  their  pores  is  not  proportionate  alone  to  the  amount  of  com- 
bined surface  presented  by  the  particles  of  the  soil;  and  while,  as  a  very  general 
class,  soils  with  large  percentages  of  clay  and  fine  silts  have  a  high  moisture  and 
water  capacity  coefficient,  such  materials  by  no  means  control  that  power,  simply 

1  Read  at  the  meeting  of  the  Geological  Society  of  America  at  Washington,  August, 
1891. 
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because  of  large  surface  area;  for  even  in  the  small  number  of  soils  represented  in 
the  above  analyses  there  are  many  which,  though  having  very  high  clay  percentages, 
are  low  in  their  moisture  and  water  coefficient,  and  vice  versa. 

"(2)  There  are  in  the  soil  certain  chemical  compounds  (zeolites,  ferric,  silicic,  and 
alnminic  hydrates  and  humic  compounds),  which  are  highly  hjgroscopic  and  absorp- 
tive in  themselves,  and  are  held  almost  exclusively  by  the  clay  in  greater  or  lesa 
amounts.  The  proportion  of  these,. singly  or  conjointly,  seems  to  have  a  greater,  if 
not  a  controlling,  influence  over  that  power  than  the  mere  amount  of  clay  and  fine 
material,  as  such. 

"(3)  The  upward  movement  of  water  in  soils  is  controlled  in  rapidity  by  the  pro- 
portion of  coarse  material;  and  the  limit  in  height  to  which  water  will  rise  by 
capillarity  is  deiiendeut  upon  the  amount  of  tine  silt  and  clay.  The  extreme  height 
reached  thus  far,  under  the  most  favorable  conditions,  is  50  in.,  even  after  several 
months.     In  sandy  soils  the  limit  was  less  than  18  in. 

"(4)  The  presence  of  allialine  salts  in  a  soil  produces  a  puddling  or  dcflocculation 
of  the  particles  when  wet,  and  a  consequent  compact  condition,  which  prevents  the 
rapid  rise  of  water.  This  puddling  is  accompanied  by  large  contraction  of  volume, 
a  feature  which  to  a  far  less  degree  has  been  observed  in  other  soils.  On  the  other 
hand  there  are  some  soils  (adobes  and  certain  ferruginous  clays),  which,  when  wet, 
expand  quite  cousiderably,  because  of  the  swelling  of  the  colloidal  particles. 

The  amount  and  kind  of  soluble  salts  present  in  different  por- 
tions of  an  alkali  spot,  from  the  center  to  the  circumference, 

C.  COLEMORE  and  E.  W.  Hilgakd  {California  Sta.  Kpt.  1893  and  1894, 
yp.  140-145). — Tabular  statenieuts  of  analj^ses  showing  the  amount  and 
coniposition  of  the  alkali  salts  talc  en  at  5  different  distances  from  the 
center  of  an  alkali  spot  are  rex)orted  and  discussed.  It  was  observed 
that  there  was  a  more  or  less  regular  decrease  in  the  amount  of  the 
alkali  salts  toward  the  margin,  beyond  which  normal  vegetation  would 
thrive.  In  this  case  the  maximum  amount  "found  to  be  compatible 
with  ordinary  (weed)  vegetation  was  0.23  per  cent,  or  a  little  less  than 
a  quarter  of  1  per  cent  of  total  soluble  salts,  of  which,  however,  one 
third  was  carbonate  of  soda  and  nearly  another  third  common  salt,  or 
nearly  0.08  per  cent  of  the  soil  of  each."  It  has  been  observed,  how- 
ever, that  this  amount  of  carbonate  of  soda  in  an  adobe  soil  is  sufficient 
to  i^revent  the  growth  of  any  useful  i)laut.  ''It  is  therefore  obvious 
that  the  mere  determination  of  the  amount  of  total  salts  present  in  a 
soil  is  not  sufficient  to  determine  its  fitness  or  unfitness  for  crop  growth. 
It  is  essential  that  the  nature  and  proportion  of  the  different  salts  pres- 
ent should  be  determined  before  a  definite  judgment  can  be  had." 

The  analyses  show  further  that  the  alkali  containing  the  highest 
amount  of  carbonate  of  soda  also  contained  the  largest  proportion  of 
organic  matter;  that  the  i^er  cent  of  soda  steadily  increased  from  the 
margin  toward  the  center,  while  the  reverse  was  true  for  potash ;  that 
carbonic  acid  and  phosphate  increased  from  the  circumference  toward 
the  center;  that  chlorin  decreased  from  the  margin  toward  the  center, 
while  the  proportion  of  nitrates  was  greatest  at  a  point  about  halfway 
between  the  margin  and  center. 

Reclamation  of  alkali  land  Tvith  gypsum  at  the  Tulare  Station, 
C.  H.  SHmw  and  E.  W.  Hilgakd  {Calif oniia  Sta.  Ej)t.  1893  and  1894, 
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pp.  145-149,  pis.  3). — This  is  an  nccount  of  a  coritiimation  of  experiments 
described  in  the  Report  of  the  Station  for  18Dl-'92,  pp.  80-'l)0  (E.  S.  K., 
5,  p,  5G*J),  the  treatment  tried  in  the  earlier  experiments  on  a  small 
scale  (4-acre  plat)  on  underdrained  soil  being  extended  to  a  larger  area 
(f  acre),  which  had  not  been  underdrained,  but  had  had  the  hardpan 
broken  up  by  blasting. 

"'ilie  total  amount  of  gypsum  used  upon  the  acre  now  under  treatment  is  3,000 
lbs.  Only  625  lbs.  has  gone  on  the  lirst  one  fourth  acre,  which  was  underdrained. 
This  was  at  the  rate  of  1^  tons  to  the  acre.  The  plats  on  whicli  blasting  powder 
was  used  have  required  2,375  lbs.  of  gypsum,  or  at  tlie  rate  of  nearly  3,200  lbs.  to 
the  acre,  and  are  not  yet  as  far  reclaimed  as  the  lirst  plat.  Tliey  will  probably 
require  half  a  ton  more  to  yield  wheat  and  barley  at  the  rate  of  hist  year's  crop  on 
the  smaller  plat.  The  gypsum  is  evidently  distributed  more  evenly  and  therefore 
more  efl'ectively  by  the  method  of  nnderdraiuiug,  where  the  conditions  are  similar 
to  those  that  prevail  at  the  Tulare  Station.  .  .  . 

"The  cultures  attempted  in  the  spring  of  1892  were  more  varied  than  before, 
embracing  beets,  corn,  sorghum,  cereals,  grasses,  clovers,  and  some  garden  crops. 
Most  of  these  were  sown  in  short  rows  near  the  middle  of  the  plat,  and  the  rows 
received  a  special  application  of  gypsum  to  better  protect  the  seed.  Results  sliowed 
the  effect  of  the  underdraius;  the  nearer  the  jilants  stood  to  the  line  of  a  drain  the 
better  they  grew.  While  many  cultures  failed  entirely,  there  was  much  to  encour- 
age hopefulness.  Sorghum  au<l  Egyptian  corn  in  some  cases  grew  6  or  7  ft.  high, 
and  yielded  heavily.  Close  beside  such  plants  as  these  were  others  hardly  3  in. 
high,  pigmies  of  the  same  age,  stunted  by  tlie  alkali.  A  few  barley  plants  were 
normal,  but  most  of  them  when  headed  out  were  only  3  or  4  in.  high.  It  was 
evident  that  the  leaching  of  the  plat  had  been  very  uneven,  owing  to  the  hardness 
of  the  soil;  and  most  of  the  gypsum  used  in  1892  was  used  upon  the  spots  where  tlie 
alkali  still  remained  sti'ongest.  .  .  . 

"  On  the  three  fourths  of  an  acre  where  blasting  powder  had  been  used  .  .  .  the 
leacliiug  proceeded  more  slowly  than  on  the  first  plat,  but  good  progress  has  been 
made,  and  another  season  a  fair  crop  of  wheat  and  barley  can  be  expected." 

A  new  simple  method  of  determining  lime  in  arable  soils,  A. 

DE  Saporta  {Compt.  Rend.,  120  (1895),  ^o.  i,  jjp.  315-217).— A  known 
weight  of  the  soil  to  be  examine  I  is  dropped  into  a  measured  quantity, 
say  200  cc,  of  hydrocldoric  acid  of  known  specitic  gravity  (1.1  at  l^o 
C),  and  after  solution  is  complete  the  increase  in  specitic  gravity  of 
the  acid  is  determined.  It  is  claimed  that  in  experiments  with  pure 
marble  the  increase  in  specific  gravity  was  directly  jiroportional  to  the 
amount  of  marble  used,  and  so  in  examining  soils  the  readings  of  the 
hydrometer  may  be  taken  as  indicating  the  amount  of  lime  dissolved. 
Eesults  obtained  by  this  method  and  by  Bernard's  calciineter  on  4 
samples  of  soil  show  close  agreement.  The  merit  of  extreme  simplicity 
claimed  by  the  author  for  his  method  appears  to  be  about  the  only  one 
it  possesses. 

Comparison  of  the  action  of  hydrochloric  and  oxalic  acids  in 
soil  extraction,  M.  E.  Jaffa  [California  ISta.  Kpt.  1893  and  1891,  pp. 
63-65). — Two  soils,  a  black  adobe  and  a  reddish  sandy  soil,  were  each 
digested  in  porcelain  beakers  for  5  days  in  the  usual  way  in  hydrochloric 
acid  of  1.115  sp.  gr.  and  oxalic  acid  of  a  corresponding  strength. 

The  hydrochloric  acid  extract  was  analyzed  in  the  usual  manner. 
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"In  the  case  of  oxalic  treatment,  the  solution  was  immediately  filtered 
from  the  insoluble  residue;  ibe  filtrate  evaporated  to  dryness  in  a  plati- 
num basin,  ignited  to  expel  the  excess  of  oxalic  acid,  and  the  resulting 
residue  dissolved  in  hydrochloric  acid  and  treated  as  usual." 

*' [The  results]  show  that,  on  the  whole,  hydrochloric  acid  exerts  a  stronger  influ- 
ence on  the  soil  than  does  oxalic  acid,  as  in  both  sets  of  analyses  it  is  noticed  tiiat 
the  insoluble  residue  is,  in  the  case  of  the  hydrochloric  acid  digestion,  about  2  i)er 
cent  lower  than  is  that  resulting  from  the  action  of  oxalic  acid. 

"The  amount  of  [lotash  (0.73  for  the  adobe  and  0.47  for  the  sandy  soil)  dissolved 
IS  identical  in  the  two  treatments,  while  the  quantity  of  lime  extracted  by  hydro- 
chloric acid  is  about  twice  tiiat  yielded  by  the  oxalic  acid,  as  is  indicated  by  the 
ligures  1.15  and  0.62  for  the  adobe  soil,  and  0.97  and  0.41  for  the  sandy.  As  regards 
magnesia,  there  is  very  little  difference. 

"The  percentages  of  iron  and  alumina  are  both  lower  when  oxalic  acid  is  used  as 
the  solvent.   .  .   . 

"In  summing  uj)  we  might  say  that,  except  in  the  case  of  lime,  the  results  obtained 
by  the  action  of  oxalic  acid  on  soils  could  receive  the  same  interpretation  as  that 
given  to  tlio.se  derived  from  the  hy<lrochl(>ric  acid  treatment." 

Digestion  of  soils  for  analysis,  K  W.  Hilgard  and  M.  E.  Jaffa 

{California  Sta.  Kpt.  18!):)  and  1894,  pp.  (il-63). — In  order  to  ascertain 
whether  the  acid  commonly  used  in  soil  analysis  undergoes  change  of 
strength  in  digestion  on  the  steam  bath,  "50  cc.  of  hydrochloiic  acid, 
of  l.llG  sp.  gr.,  obtained  by  the  distillation  of  the  last  two  thirds  of 
stronger  acid  under  atmospheric  pressure,  was  evaporated  on  the  steam 
bath  to  one  half  its  biUk.  The  same,  diluted  with  10  percent  of  w^ater, 
was  similarly  treated.  Furthermore,  the  same  experiment  was  made 
with  2  porcelain  beakers  ('soil  pots')  covered  with  watch  glasses, being 
kept  on  the  steam  bath  for  5  days,  as  usually  practiced  by  us  in  soil 
digestion.  In  the  latter  two  cases,  the  bulk  had  been  reduced  to  36  cc, 
or  by  somewhat  over  one  fourth  of  the  original  volume." 
The  results  were  as  follows: 

Effect  of  evaporation  on  the  strength  of  hydrochloric  acid  of  1.116  specific  gravity. 


Desk  acid  in  open  beaker 

Desk  aciil  with  10  per  cent  water 

Desk  acid  in  coveied  porcelain  beaker 

Desk  acid,  with  10  per  cent  water,  in  covered  porcelain 
beaker 


strength  of  acid  (anhydrous  hydrochloric 
acid). 


Original. 


Per  cent. 
•>1.  96 
20.  67 
22.  96 

20.67 


Evaporated 

to  one  half 

its  bulk. 


Per  cent. 
21.  49 
21.49 
21.49 

21.49 


Evaporated 
to  5  cc. 


Per  cent. 

20.  96 


"It  will  thus  be  seen  tliat  under  the  ordinary  conditions  of  digestion,  as  heretofore 
practiced  in  this  laboratory,  the  changes  arising  from  eva]>oration  are  absolutely 
insigniticant,  in  comparison  with  tho.se  unavoidably  resulting  from  the  variable 
amount  of  soluble  nuitlers  in  ditlerent  soils." 


Analyses  of  water  and  remarks  on  water  supply,  M.  E.  Jaffa,  M.  Curtis,  and 
E.  W.  1Iil<;ai;i)  (California  Sta.  Kpt.  ISO!  and  1894,  pp.  /.;77-^<5-^).— Analyses  of  a  large 
number  of  samples  of  stream,  lake,  spring,  well,  and  artesian  water  are  tabulated 
and  discussed. 
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The  influence  of  geological-agronomical  charting  upon  soil  study,  T.  Woelfer 

(Fiihli>i,/'8  landw.  ZUj.,  44  {1805),  No.  2,  pp.  4i;-4U). 

Crops  and  fertilizers,  v^ith  reference  to  California  soils  and  practice,  E.  W. 
IIiLGARi)  {('aUfornia  Sta.  lipt.  1893  (aid  1894,  pp.  200-213).— k  popular  article  discuBS- 
ing  the  draft  of  diti'erent  crops  on  the  soil  and  means  of  restoring  exhausted  fertility. 

The  relations  of  soils  to  climate,  E.  W.  Hilgard  (California  Sta.  Bpt.  1893 
and  1S94,  j>p.  100-139). — A  i)artial  and  revised  reprint  of  Bulletin  3  of  the  Weather 
Bureau  of  this  Department  (E.  S.  E.,  4,  p.  276). 

Fig  soils,  M.  E.  Jaffa  {California  Sta.  Rpt.  1893  and  1894,  pp.  235-240).— k  reprint 
of  an  article  published  iu  Bulletin  102  of  tbe  station  (E.  S.  R.,  5,  p.  286). 

Oia  the  nitrogen  contents  of  soil  humus  in  the  arid  and  humid  regions,  E.  W. 
HiLGAKi)  and  M.  E.  Jaffa  {California  Sta.  Rpt.  1893  and  1894,  pp.  66-70). — A  reprint 
of  an  article  in  Agl.  Sci.,  8  (1894),  No.  4,  pp.  165-171  (E.  S.  R.,  6,  p.  197). 

Analyses  of  alkali  {California  Sta.  Rpt.  189S  and  1894,  pp.  149-156). — Reports  of 
examinations  of  22  samples  of  alkali  leacliiugs,  crusts,  and  soils. 

Analysis  of  two  Kentucky  blue-grass  soils,  M.  E.  Jaffa  {California  Sta.  lipt. 
1893  and  1804,  pp.  65,  66). — The  results  of  analj'sis  of  2  samples  of  Kentucky  soils 
sent  out  by  the  reporter  on  soils  and  ash  of  tbe  Association  of  Official  Agricultural 
Chemists  are  tabulated  and  discussed.  Attention  is  especially  called  to  tbe  high  per- 
centages of  phosphoric  acid,  0.71  and  0.40  per  cent.  The  only  soils  having  amounts 
approaching  these  figures  are  tbe  black  waxy  soils  of  Texas,  with  0.59  per  cent,  and 
basaltic  soils  of  Montana,  with  0.59  per  cent. 

Analyses  of  rocks,  clays,  marls,  etc.  {California  Sta.  Rpt.  1893  and  1894,  pp. 
189-191). — Brief  reports  of  analyses  of  marl  and  clay  rock,  calcareous  rock,  cement, 
peat,  borate  of  lime,  and  brine;  and  a  list  of  minerals  sent  to  the  station  for 
examination. 

Analyses  of  soils  {California  Sta.  Rpt.  1893 and  1804,  pp.  47-61). — Mechanical  analy- 
ses and  in  most  cases  chemical  analyses  of  3  samples  of  soil  from  the  Sierra  Foothills, 
7  from  the  Great  Valley,  and  4  from  the  Coast  Range  are  tabulateil  and  discussed, 
and  lists  of  a  large  number  of  samples  subjected  to  partial  examination  are  given. 

Analyses  of  Malmesbury  soils,  C.  F.  Jukitz  {Agl.  Jour.  Cape  Colony,  8  {1895), 
No.  4,  pp.  76,  77). — A  continuation  of  systematic  determinations  of  water,  organic 
and  volatile  matter,  chlorin,  lime,  potash,  and  phosphoric  acid  in  the  soils  of  Cape 
Colony.  For  previous  analyses  of  soils  of  the  Durban  and  Koeberg  districts  see 
same  journal,  Jan.  11, 1894,  p.  5.  Determinations  of  nitrogen  are  in  progress  and  soil 
maps  and  charts  are  in  course  of  i)reparation. 

Progress  in  the  culture  of  sandy  soils  in  the  last  15  years,  B.  ISIartiny  and 
A.  Orth  {Jahrb.  dent,  landw.  Ges.,  9  {1804),  pp.  511-539). 

Reclaiming  coast  sands,  C.  B.  McNaughton  {Agl.  Jour.  Cape  Colony,  8  {1805),  No. 
2,  pp.  57-65,  figs.  14;  No.  3,  2>P-  57-50,  figs.  6;  No.  4,  pp.  91-96,  figs.  6).—Au  account  of 
the  methods  used  on  the  sand  dunes  of  Gascouy,  France. 

FERTILIZERS. 

Green  manuring  "with  cowpeas  and  other  crops  {N'ew  Jersey 

Stas.  Rpt.  1893,  pp.  liG-150). — This  article  gives  the  plan  of  au  experi- 
ment for  the  improvement  of  light  lauds  by  the  use  of  crimson  clover 
and  cowpeas,  and  a  statement  regarding  the  method  of  cultivating 
cowpeas  on  a  large  scale  in  New  Jersey.  Cowpeas,  following  crimson 
clover,  yielded  at  the  rate  of  14,400  lbs,  of  green  material  ])er  acre. 
The  vines  contained  2,278.1  lbs.  of  organic  dry  matter,  TO.G  lbs.  of 
nitrogen,  17.3  lbs.  of  pliosplioric  acid,  and  50.4  lbs.  of  potash.  The 
roots  on  1  acre  weighed  only  1,080  lbs.  and  contained  295.2  lbs.  of 
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organic  dry  matter,  4,2  lbs.  of  nitrogen,  1.5  lbs.  of  pliosplioric  acid,  and 
4.4  lbs.  of  potash  per  acre.  The  roots  and  vines  grown  on  an  acre  con- 
tained a  total  of  34.8  lbs.  of  nitrogen,  18.8  lbs.  of  phosphoric  acid,  and 
54.8  lbs.  of  potash.  The  nitrogen  in  the  vines  is  eqnivalent  to  that 
contained  in  437i  lbs.  of  nitrate  of  soda,  and  is  valned  at  about  $11. 

Report  of  pot  experiments  -with  phosphates,  W.  H.  Bishop 
[Delaware  Sta.  Rpt.  1893,  pp.  193-202,  figs.  2). 

Synopsis. — In  comparative  tests  of  soft  Florida  pbosphato,  crude  iron  and  alumina 
phosphate,  concentrated  iron  and  alumina  phosphate,  and  acid  phosphate,  com- 
bined with  nitrate  of  soda  and  muriate  of  potash  onsoja  beans  grown  in  3  series 
of  pots  containing  (1)  16  lbs.  of  clayey  soil,  (2)  20  lbs.  of  sandy  soil,  and  (3)  20 
lbs.  of  ground  quartz,  the  first  two  phosphates  gave  no  increase  in  crop;  the 
last  two  increased  the  yields  equally. 

The  soft  Florida  phosphate  used  contained  28.81  per  cent  of  insolu- 
ble phosphoric  acid,  the  "raw  ground  rock"  (iron  and  alumina  phos- 
])hate)  36  to  38  per  cent  of  insoluble  phosphoric  acid,  the  concentrated 
phosphate  (of  iron  and  alumina)  38  to  40  per  cent  of  available  phos- 
phoric acid  and  49  to  50  per  cent  of  total  phosphoric  acid,  and  the  acid 
phosphate  15  per  cent  of  phosphoric  acid.  These  were  each  applied,  at 
rates  furnishing  the  same  amounts  of  phosphoric  acid,  in  combination 
with  muriate  of  potash  and  nitrate  of  soda,  in  3  series  of  galvanized 
iron  pots  containing  different  kinds  of  soil,  viz,  a  clayey  soil  from  the 
station  grounds  (10  lbs.  per  pot),  a  sandy  soil  from  near  Dover,  Dela- 
ware (20  lbs.  per  pot),  and  ground  quartz  (20  lbs,  per  pot).  In  case  of 
the  sandy  and  clayey  soils  an  additional  pound  of  sand  was  added  to 
the  surface  of  each  pot.  For  comparison  some  of  the  pots  received 
gypsum  alone  and  combined  with  muriate  of  potash  and  nitrate  of 
soda,  and  others  received  no  fertilizer.  The  soils  were  carefully  mixed 
and  sifted  and  the  fertilizers  thoroughly  incori^oratedwith  them.  Soja 
bean  was  the  plant  used.  The  pots  were  watered  when  it  seemed  nec- 
essary, the  amount  of  water  applied  at  each  watering  being  70  per  cent 
of  that  which  the  soil  would  hold  at  saturation.  The  tabulated  data 
show  fo*:  each  series  the  kind  and  amounts  of  diiferent  fertilizers 
applied,  the  water  added,  and  the  yields  of  stems  (without  leaves) 
and  beans  on  each  duplicate  plat  and  the  average  yields. 

The  conclusions  reached  were  as  follows: 

"  (1)  Soft  Florida  phosphate  and  '  raw  ground  rock'  (iron  and  alumina  phosphate) 
gave  no  increase  in  the  crop. 

"  (2)  'Concentrated  phosphate'  gave  as  good  results  as  acid  phosphate. 

"(3)  When  a  full  supply  of  water  is  added  to  soil  that  is  already  in  a  fair  state 
of  fertility  the  differences  in  the  crop  produced  by  the  addition  of  fertilizers,  even 
in  large  quantities,  are  not  very  great." 

Methods  of  preparing  phosphates  of  alkalies  from  phosphates 
of  lime  and  iron,  E,  A.  Schbider  [Chem.  Ztg.,  19  {1895),  No.  10,  Repert., 
p.  34;  Ztsehr.  angew.  Chem.,  1895,  No.  4,  p.  109). — The  following  method 
is  applicable  to  natural  phosphates  of  lime,  Thomas  slag,  and  phos- 
phates rich  in  iron  oxid.     The  phosphate  is  dissolved  in  sul[)huric  acid, 
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which  is  used  m  large  excess  when  the  iron  content  is  low.  In  this 
case  tlie  excess  of  sulphuric  acid  is  saturated  with  iron  hydrate  which 
is  obtained  as  a  by  product  in  a  subsequent  stage  of  the  ])rocess.  To 
the  solution  of  phosjdiate  of  iron  in  sulphate  of  iron  thus  obtained 
water  is  added,  Avliich  precipitates  a  considerable  portion  of  the  phos- 
phate of  iron.  The  solution  renuiining  is  used  for  the  decomposition 
of  anotlier  portion  of  phosphate,  additional  sulpliuric  acid  being  added 
to  it.  Tlie  phospliate  of  iron  obtained  is  decomposed  with  potash  solu- 
tion, or  if  an  apparatus  for  dialysis  on  a  large  scale  is  provided  an 
ammoniacal  solution  of  the  phosphate  of  iron  may  be  dialyzed  to  the 
point  where  the  phosphate  of  ammonia  disappears  and  the  undecom- 
posed  residue  of  phosphate  of  iron  is  then  treated  with  potash  solution. 

The  solubility  of  basic  slag,  0.  H.  Rise  ale  ( CVtem.  ¥eics,  71  (1895), 
JHfo.  1838,  pp.  82,  83). — In  this  paper,  read  before  the  Cleveland  Insti- 
tute of  Engineers  January  14,  1895,  the  author  criticises  Wagner's 
conclusions  regarding  the  relation  between  citrate  solubility,  silica 
content,  and  fertilizing  value  of  slags  (E.  S.  R.,  6,  p.  625).  He  esjie- 
cially  dissents  from  the  expression  of  results  in  terms  of  percentage 
solubility. 

Investigation  showed  that  tetrabasic  phosphate  of  lime,  whether 
natural  or  artificial,  was  completely  dissolved  in  Wagner's  citrate  solu- 
tion, and  "that  increased  quantities  of  poorer  slags,  containing  the 
same  quantity  of  soluble  phosphoric  acid  as  richer  varieties,  and 
which  should,  when  treated  with  fixed  quantities  of  solvent  (as  would 
under  actual  agricultural  conditions  be  the  case),  yield  an  etpial 
amount  [of  phosphoric  acid],  do  not,  but  yield  nuich  less."  It  was  also 
shown  that  "the  alleged  close  relation  between  the  silica  content  and 
the  percentage  solubility  had  almost  as  many  exceptions  to  the  rule  as 
exami)les  of  it,  and  that  there  was  a  point  beyond  which  the  higher 
the  silica  the  less  the  solubility." 

A  study  of  the  conditions  influencing  solubility  lead  to  the  following 
conclusions: 

"The  percentage  aolubility  depends  on — 

"  (1)  The  actnal  content  of  phosphoric  acid,  vnryins  inversely  to  it. 

"(2)  The  neutrality  or  freedom  from  excess  of  lime  (and  possibly  certain  other 
bases). 

"(3)  Silica  does  not  j>er  se  increase  this,  but  only  (a)  when  it  combines  with  and 
thus  neutralizes  excess  of  lime,  and  possibly  certain  other  bases;  (&)  when  as  a  con- 
dition of  the  presence  of  a  large  quantity  of  silicate  of  lime  (which  silicate  appears 
not  to  interfere  with  the  solubility  in  the  quantities  in  which  it  is  generally  present) 
there  is  only  a  low  total  percentage  of  phosphoric  acid  present. 

"(4)  Silica  decreases  this  when  present  in  quantities  greater  than  required  in  3, 
or  sufficiently  large  to  bring  about  the  formation  of  silicates  of  iron  or  manganese. 

"  (5)  Excess  of  oxids  of  iron  and  manganese  have  a  very  small  effect,  almost  negli- 
gible when  compared  with  that  of  lime,  the  actual  solubility  being  the  resultant 
of  the  inert  action  of  such  of  these  conditions  as  are  i)resent. 

"The  absolute  solubility,  or  actual  anionnt  dissolved,  depends  on  the  actual  con- 
tent of  phosphoric  acid,  varying  directly  with  it,  and  in  other  respects  following  2, 
3,  4,  and  5." 
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Fertilizer  inspection  and  analyses  in  New  Jersey  [ISfew  Jersey 
f^tas.  Rpt.  1893,  pp.  17-103).— T\ni^  includes  statistics  of  the  fertilizer 
trade  in  lsi)3  and  10  i^recediiig  years;  data  as  to  the  market  prices  of 
fertilizers;  remarks  on  the  economic  purchase  and  rational  use  of  com- 
plete and  incomjilete  fertilizers,  and  on  formulas,  conii)osition,  and  cost 
of  home  mixtures;  and  tabuhited  analyses  of  4:05  samjjles  of  fertilizing- 
materials,  including  nitrate  of  soda,  sulphate  of  ammonia,  dried  blood, 
dry  ground  fish,  cotton-seed  meal,  wool  waste,  cotton  hulls,  ground 
bone  and  tankage,  bone,  acid  phosi)hate,  dissolved  boneblack,  bone  ash, 
South  Carolina  rock,  and  other  mineral  i)hospliates,  Odorless  Phosphate 
(slag),  muriate  of  potash,  kaiuit,  sulphate  of  potash,  sulphate  of  potash 
and  magnesia,  ashes,  factory-mixed  fertilizers,  and  home  mixtures. 

The  price  of  complete  fertilizers  declined  from  1885  to  1893,  but 
this  decline  "  was  not  accompanied  by  a  corresponding  decrease  in  the 
absolute  amounts  of  jilant  food  delivered  to  consumers."  The  use  of 
fertilizers  in  the  State  is  increasing,  their  cost  amounting  to  $1,641,015 
in  1893  as  against  $1,509,921  the  previous  year. 

"  Farmers  can  make  mixtures  wbicli  are  equal  to  the  best  maniifiictiired  brands  and 
superior  to  the  average — first,  in  mechanical  condition;  second,  in  concentration; 
third,  in  quality,  and  I'ourth,  in  point  of  cost. 

"Many  farmers'  clubs  and  granges  are  now  buying  their  [fertilizing  materials  in 
bulk  and  doing  their  own  mixing]  and  several  transactions  by  such  organizations 
this  year,  which  involved  the  purchase  of  700  tons  of  materials,  were  carefully 
studied  by  the  station  in  order  to  show  the  actual  gains  that  were  made.  The  700 
tons  cost  $20,790,  or  on  an  average  at  the  rate  of  14.9  cts.  per  pound  for  nitrogen,  5.7 
cts.  per  pound  for  available  phosi)horic  acid,  and  4  cts.  per  pound  for  potash.  The 
average  cost  per  pound  of  these  fertilizer  elements,  bought  in  mixed  goods  from 
dealers,  is  this  year  24.8  cts.  for  nitrogen,  9.4  cts.  for  available  phosphoric  acid,  and 
6.7  cts.  for  potash.  The  total  cost  of  the  amounts  of  constituents  contained  in  the  700 
tons  would,  on  this  basis,  have  been  $34,489,  or  a  difference  in  favor  of  the  former 
method  of  $13,699,  onatrausaction  which  represents  less  than  one  thirtieth  of  the  total 
annual  consumption  in  the  State.  This  study  also  showed  that  if  the  average  manu- 
factured fertilizer  had  contained  as  much  plant  food  as  was  contained  in  the  mixtures 
made  from  the  700  tons  of  materials  purchased,  the  total  amount  used  in  1892  would 
have  been  contained  in  23,172  tons,  instead  of  33,821  tons,  or  a  ditference  of  10,649  tons. 
A  comparison  of  the  selling  price  and  valuation  of  the  mixed  goods  exan)ined  this 
year  shows  further  that  the  cost  to  the  farmer  for  mixing,  bagging,  and  selling 
averaged  $9.70  per  ton,  or  a  total  for  the  10,649  tons  of  $93,295.  That  is,  the  labor 
connected  with  the  handling  and  selling  of  10,000  tons  of  absolutely  worthless 
materials  amounted  to  nearly  $100,000. 

"  In  buying  manufacturers'  mixtures  distinct  advantages  in  quality  and  cost  are 
secured  when  bought  direct  from  the  manufacturers  instead  of  from  local  agents." 

Fertilizers,  S.  M.  Tracy  (Missisnippi  Sta.  Ept.  ISOS,  pp.  40-43). — A  summary  of 
Bulletin  29  of  the  station  (E.  S.  R.,  6,  p.  395). 

The  use  of  human  excrement  as  a  fertilizer,  J.  H.  Yogel  {Dent,  landw.  Presse, 
22  {1895),  So.  S,  pp.  66,  67;  No.  10,  pp.  S3,  S4;  Xo.  11, p.  02). 

The  cause  of  the  relatively  incomplete  utilization  of  the  nitrogen  of  stable 
manure,  P.  Wagner  {Deut.  Javdw.  I'rcstic,  22  {1S95),  No.  11, pp.  01,  02;  No.  12,  pp.  08,  09, 
figs.  1.5). 

The  loss  in  the  fertilizing  value  of  stable  manure  w^hen  exposed,  G.  Catani 
{Staz.  Spei:  Agr.  Ital.,  28  {1895),  No.  l,pp.  60-67). 
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Management  of  farmyard  manure  (Agl.  Jour.  Cape  Colony,  8  {1895),  No.  S,p.  40). — 
Geuenil  comincDt,  iiicliiding  a  brief  <lescription  of  nietbods  pnr.sued  by  tbe  Longer- 
enoTig  Agiicultural  College,  Australia. 

Experiments  in  conserving  stable  manure  by  covering  it  with  earth,  A.  Grii.i.i 
{Staz.  Sper.  J  (jr.  Ital.,  28  {1895),  No.  l,pp.  GS-7-i). 

Practical  experience  concerning  the  effect  of  stable  manure  in  the  light  of 
recent  investigations,  P.  Wagner  {Dent,  landw.  Presse,  22  {1895),  No.  14, p.  123). 

The  nitrogenous  fertilizers  of  commerce,  C.  Dusskhke  {Chron.  Agr.,  8  {1895), 
No.  5, pp.  102-105). — Brief  general  statements. 

A  study  of  the  agricultural  value  of  the  phosphate  of  alumina  of  Grand- 
Conn6table,  A.  Andouard  {Compt.  Mend.,  120  {1895),  No.  6,  pp.  357-339). — This  phos- 
phate Avas  compared  with  other  mineral  phosphates,  including  Algeriiiii,  Somiue, 
South  Carolina,  and  Florida  phosphates  in  pot  experiments  on  balsam,  iiax,  white 
mustard,  and  buckwheat,  with  results  indicating  that  it  may  be  profitably  used  in 
untreated  condition.     More  complete  Held  experiments  are  stated  to  be  in  progress. 

On  the  agricultural  value  of  the  phosphates  of  alumina— remarks  on  the 
previous  note,  A.  Gautihr  {Comptt.  Rend.,  120  {1895),  No.  7, pp.  356-358). — Recoimts  3 
years'  field  experiments  on  a  large  scale  with  Redouda  and  Connotable  (Guana) 
phosphates,  which  confirm  Andouard's  conclusions  as  to  the  high  assimilability  of 
such  phos]ihates,  but  it  is  maintained  that  this  high  assimilability  is  confined  to 
those  phosphates  indirectly  resulting  from  fermentation  of  nitrogenous  matter,  and. 
generally  in  an  ajnorphous  or  indistinctly  or  partially  crystallized  condition. 

Preparation  of  a  fertilizing  material  containing  citrate-soluble  phosphoric 
acid,  O.  Peiper  {Chem.  Ztg.,  19  {1895),  No.  11,  p.  221). — A  patented  jirocess  in  which 
fine  ground  iron  or  aluminium  phosphate  is  stirred  into  a  hot  solution  of  lime  in 
soda  or  potash. 

Fertilizers  and  gypsum  {California  Sfa.  Fpt.  1893  and  1894,  pp.  2SJ-50C).— Analyses 
of  3  samples  of  fertilizers  and  37  samples  of  gypsum  or  gypseous  earths,  with  accounts 
of  gypsum  mines  located  near  Mendota,  Fresno  County,  and  in  San  Benito  County, 
California. 

Field  experiments  on  w^hite  mustard  with  nitrogen  in  green  manures  and 
barnyard  manure,  J.  KiiHN  {Zlscltr.  landiv.  Cent.  Ver.  Sacliset),  1895,  No.  1,  pp.  4-12). 

Manure  in  its  relations  to  plant  evaporation,  C.  D.  Eeed  {Amer.  Ayr.,  {middle 
ed.),  1895,  Feb.  23,  p.  194). 

Analyses  of  commercial  fertilizers,  T.  J.  Edge  and  W.  Frear  {Pennsylvania 
State  Bd.  Agr.  Dul.,  Jan.  1,  1895,  p)p-  24). — Text  of  the  act  regulating  the  manufac- 
ture and  sale  of  commercial  fertilizers  in  Pennsylvania;  schedule  of  trade  value  of 
fertilizing  ingredients,  with  notes  on  valuation;  and  tabulated  analyses  and  valua- 
tions of  312  samples  of  fertilizing  materials,  including  ground  bone,  acid  phosphate, 
and  mixed  fertilizers. 

FIELD   CROPS. 

Experiments  with  corn,  S.  M.  Tracy  {Mississippi  Sta.  Rpt.  1893, 
pp.  18-23). — These  consisted  of  variety  tests  and  fertilizer  experiments. 
The  largest  yields  in  1889  were  made  by  Mosby  Prolific,  St.  Charles 
Parish,  White  Dent,  Improved  Learning,  Welborn  Conscience,  and 
Piasa  King;  in  1890  by  Mosby  Prolific,  Cock  Prolific,  Minter  Prolific, 
Bailey,  Mammoth  Surprise,  and  Evans.  In  1889,  1890,  and  1892  the 
white  varieties  yielded  more  than  the  yellow  varieties. 

"As  a  rule  the  yellow  varieties  make  larger  ears,  but  Ave  have  found  very  few 
which  average  more  than  1  ear  to  the  stalk.  Of  those  varieties  noted  as  being  the 
best  6,  tile  white  varieties  averaged  127  ears  to  100  stalks,  while  the  yellow  varieties 
bore  only  105  ears  to  100  stacks.  ...  It  is  probably  true  that  the  yellow  varieties 
stand  up  better  in  the  field  and  are  less  liable  to  rot  when  left  in  the  field  until  late 
in  the  season," 
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The  results  of  fertilizer  tests  varied  according  to  tlie  soil  on  wliicli 
the  crop  was  grown.  In  1889,  on  a  very  heavy  dry  clay  soil,  500  lbs.  of 
fresh  cotton  seed  gave  the  largest  yield.  In  1890  and  in  1891  the  most 
IDrofitable  fertilizer  was  a  compost  of  stable  manure,  cotton  seed,  acid 
phosi)hate,  and  kainit.  In  1892,  on  a  heavy  red  clay  soil  from  wiiich 
the  surface  soil  had  been  badly  washed  and  which  liad  given  a  light 
crop  of  lespedezathe  preceding  year,  210  lbs.  of  cotton-luill  ashes  gave 
the  largest  yield,  an  increase  of  123  per  cent  over  the  yield  of  the  unfcu^til- 
ized  plats.  In  1893,  on  a  heavy  soil  which  had  grown  a  crop  oi'  cow- 
peas  in  the  preceding  year,  500  lbs.  of  kainit  to  the  acre  more  than 
doubled  the  yield  of  the  unfertilized  plat.  Results  of  fertilizer  tests  at 
Holly  Springs  are  also  stated. 

"From  the  Avork  which  has  been  clone  both  at  Holly  Sin'lngs  and  at  the  home 
Btation,  there  seems  to  be  no  great  diffei'ence  between  the  fertilizers  required  lor 
corn  and  those  which  are  most  needed  for  cotton.  The  first  essential  for  both  is 
evidently  an  abundant  supply  of  humus,  which  cau  be  provided  most  economically 
by  the  plowing  under  of  green  leguminous  crops,  but  which  may  be  supplied  in 
stable  manure,  cotton  seed,  or  [cotton-seed]  meal  With  a  soil  rich  in  humus  and  in 
lime,  potash  should  be  used  liberally,  while  but  little  phosphoric  ncid  and  no  nitro- 
gen need  be  given.  Where  lime  is  deficient  both  potash  and  phosphoric  acid  should 
be  used,  and  if  deficient  in  humus,  nitrogen  should  also  be  applied  in  the  form  of 
[cotton-seed]  meal  for  sandy  soils  and  [cotton]  seed  for  heavy  clay  uplands." 

Experiments  with  cotton,  S.  M.  Tracy  {Mississippi  Sta.  Bpt.  1893^ 
pp.  6-17). 

Synopsis. — The  results  of  5  years'  work  in  fertilizer  testa  in  3  localities  and  of 
variety  tests  are  summarized.  Fertilizer  tests  indicate  that  the  soil  of  the  sta- 
tion farm  is  especially  benefited  by  manures  or  fertilizers  rich  in  organic  matter 
and  potash.  At  the  Holly  Springs  Substation  results  were  not  decisive.  At 
the  Lake  Substation  phosphoric  acid  proved  superior  to  potash.  Tlie  value 
of  the  crop  for  the  6  varieties  affording  the  greatest  value  per  acre  (in  lint  and 
seed)  in  each  of  the  5  years  of  the  experiment  are  given  and  the  results  for  1?<93 
are  tabulated  in  full. 

Fertilizer  experiments  (pp.  6-13). — At  the  station  in  1889  200  lbs.  of 
kainit  i>er  acre  proved  the  most  effective  and  economical  fertilizer.  In 
1S90,  on  a  similar  soil,  the  Furman  compost  (containing  750  lbs.  of  stable 
manure,  750  lbs.  of  cotton  seed,  333  lbs.  of  acid  phosphate,  and  1G7 
lbs.  of  kainit  per  ton)  proved  most  economical,  though  sulphate  of  pot- 
ash afforded  nearly  the  same  yield. 

In  LS91 ,  on  an  exhausted,  dry,  yellow  clay  hill  the  best  results  followed 
the  use  of  1,000  lbs.  of  cotton  seed  per  acre;  on  a  heavy  red  clay  soil 
15  tons  per  acre  of  stable  manure  produced  the  largest  yield,  while 
kainit  gave  the  cheapest  increase  in  crop;  on  an  exhausted  yellow  loam 
the  substitution  of  kainit  for  the  acid  phosphate  in  the  Furman  com- 
post largely  increased  the  yield  and  cheapened  the  cost  of  production 
both  in  1891  and  1892.  Again  in  1893  a  compost  rich  in  potash  gave  a 
larger  yield  than  one  relatively  poor  in  this  ingredient  and  rich  in  phos- 
phoric acid;  500  lbs.  of  kainit  alone  increased  the  yield  by  222  lbs.  of 
seed  cotton  per  acre,  while  250  lbs.  of  acid  phosphate  alone  produced 
no  notable  effect. 
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"All  of  the  soil  nscd  for  this  work  at  the  home  station  has  hoen  rich  in  lime  and 
very  poor  in  humns.  From  the  work  whicli  has  heeu  done  here  during  the  last  5 
years,  the  results  have  been  quite  uniform,  and  indicate  very  plainly  that  for  such 
soils  the  first  work  in  restoration  must  be  the  providing  of  a  liberal  8u])ply  of 
humus,  whicli  may  come  from  either  stable  manure,  cotton  seed,  or  the  plowing 
nuder  of  green  leguminous  crops,  and  that  any  additional  fertilizers  used  should 
he  rich  in  potash,  though  they  need  contain  but  little  jihosphoric  acid." 

At  Holly  Si)rings  results  for  the  diflerent  years  do  not  accord. 

"So  far  as  can  be  seen  from  the  work  done,  the  upland  clay  soils  of  that  region 
•will  be  fertilized  most  economically  by  the  use  of  either  [cotton  seed]  meal  or  com- 
post to  furnish  veg('tal)le  matter  an<l  nitrogen,  and  to  these  should  be  added  both 
phos])horic  acid  and  potash,  more  of  the  latter  than  the  former  being  needed.  For  the 
sandy  valley  lauds  cotton-seed  meal  seems  the  best  foundation  for  the  fertilizer,  and 
to  that  should  be  added  more  phosphoric  acid  than  potash,  though  both  are  needed." 

At  Lake,  in  the  pine  woods  region,  the  average  yields  of  seed  cotton 
per  acre  on  a  sandy  clay  loam  containing  but  little  lime  were  as  follows: 

Average  yields  per  acre  of  seed  cotton  for  3  years. 


Fertilizer. 


Yield  of  seed 
cotton. 


Founds. 


Notliiiig I 

35  bii.  cotton  seed,  or  200  lbs.  cotton-seed  meal ? 

200  lbs.  kainlt 5 

35  bu.  cotton  seed,  or  20J  lbs.  cotton-seed  meal ( 

200  lbs.  acid  pbospbate 5 

35  bn.  cotton  seed,  or  200  lbs.  cotton-seed  meal i 

200  lbs.  acid  phospliate > 

200  lbs.  kainit ) 

5U  bu.  cotton  seed } 

400  lbs.  acid  phosphate > 

200  lbs.  cotton -bull  ashes ) 

100  bu.  cotton  seed f 

200  lbs.  acid  phosphate..  >  (2  years) 

200  lbs.  cotton-hull  ashes  ) 


614 
846 

1, 253 
1,105 

1,169 

1,249 


Variet!/  tests  (pp.  13-17). — The  most  profitable  varieties  were  as  follows ; 


Varieties  of  cotton  prodnciny  the  yreate> 

1889. 
Ferrell  Prolific, 
Truitt  Premium. 
Jones  Long  Staple  Prolific. 
Excelsior. 
Dickson  Improved. 
Truitt  Improved  Prolific 

1890. 
King. 

Southern  Hope, 
Extra  Early  Carolina. 
Truitt  Premium. 
Tennessee  (jold  Dust. 
Texas  Wood. 

1891. 
Eureka. 

Texas  Storm  Proof. 
AUen. 


t  value  per  acre  in  lint  and  seed. 

1891. 
Drake  Cluster. 
Bailey. 
Willis. 

1892. 
Warren. 

.lones  Long  Staple  Prolific. 
Drake  Cluster. 
King. 

Smith  Standard. 
Truitt  Premium. 

1893. 
Cook. 

Poor  Man's  Friend. 
Truitt  Premium. 
Dickson  Improved,, 
Warren. 
Bates  Big  Boll. 
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"  Of  the  so-callerl  varieties  we  have  a  very  larne  niimher,  but  of  wliat  may  be  calloil 
'types'  there  ai"e  but  4  which  are  so  distinct  as  to  be  generally  reeoyuized.  These 
are  tlie  Cluster  and  Loug-Limbed,  the  Long  Staple  and  the  Short  Staple,  and  in  each 
of  those  we  have  many  inconstant  'varieties'  which  change  their  character  with 
every  change  of  soil. 

"In  comparing  varieties  of  the  •long-limbed'  and  the  'cluster' types  we  have  found 
no  constant  differences  in  the  yields,  though  the  cluster  varieties  have  always 
matured  later  tluiTi  have  some  of  the  long-limbeil  sorts;  while  a  long-limbed  variijty 
which  produces  unusually  large  bolls  always  matures  later  than  do  most  of  the 
cluster  varieties.  . 

"With  nearly  100  so-called  varieties  which  have  been  tested,  the  average  jield 
of  the  short-staple  sorts  has  been  uearly  double  that  of  the  long  staples." 

Neither  Japanese,  Peruvian,  nor  Egyptian  varieties  proved  valuable 
on  tlie  station  farm. 

-  Cowpeas,  LI.  N.  Starnes  {Georgia  iSta.  Bui.  2G,  pp.  163-1S5,  Jigs. 
85). — Exjierinieuts  eondiicted  on  cowpeas  in  1894  consisted  of  fertilizer 
tests,  variety  tests,  and  a  conn)arison  of  badly  discolored,  slightly  dis- 
colored, and  perfect  seed.  The  main  pur[»ose  of  the  fertilizer  exi)eri- 
ment  was  to  determine  the  relative  values  of  Florida  soft  phosphate 
and  superphosphate,  alone  and  in  different  combinations.  The  follow- 
ing is  the  author's  summary: 

"(1)  It  is  money  thrown  away  to  apply  any  form  of  nitrogenous  fertilizer  to  the 
cow  pea.  .  .  . 

'•  (2)  The  use  of  potash  salts  in  large  quantities  is  unprofitable,  and  even  in  small 
quantities  will  not  pay  in  the  oak  and  hickory  region  of  the  South.  Ou  other  than 
oak  and  hickory  lands  small  doses  niiiy  prove  profitable  in  conjunction  with  acid 
phosphate,  and  the  longer  the  land  has  been  in  cultivation  the  greater  becomes  this 
probability,  even  in  the  oak  and  hickory  belt. 

"  (3)  Heavy  applications  of  any  form  or  combination  of  fertilizers  are  unprofitable. 

"(4)  The  moderate  use  of  i>liosphates  [alone]  appears  still  to  return  the  best 
results  from  an  economical  standpoint. 

"(5)  As  between  superphosphate  (acid  phosphate)  and  Florida  soft  phosphate 
(nnacidnlated  ground  rock)  results  indicate  decided  preference  for  the  former,  so  far 
as  the  growth  of  vines  is  concerned. 

"  (6)  There  is  less  difference  observable  between  the  two  in  the  formation  of  peas, 
though  superphosphate  still  appears  to  be  preferable. 

"(7)  The  fifiely  pulverized  condition  of  soft  phosphate  is  a  great  objection  to  its 
use.  rendering  it  extremely  difficult  to  handle  without  loss. 

"(8)  There  is  not  a  sufficient  difference  in  price  befween  the  two  forms  of  phos- 
phate to  render  soft  phosphate  at  present  an  active  competitor  to  acid  phosphate, 
unless  the  ascertained  results  were  more  emphatic  in  its  favor.  .  .   . 

"(9)  The  quantity  of  acid  phosphate  wliich  may  be  safely  depended  upon  differs, 
of  course,  with  the  character  of  the  land.  The  better  the  soil  (in  its  mechanical 
composition  as  well  as  in  its  chemical  contents)  the  greater  the  amount  that  may  be 
profitably  used.  A  range  of  from  200  to  400  lbs.  per  acre  will  probably  cover  all  con- 
tingencies." 

The  46  varieties  grown  at  the  station  in  1894  are  described  and 
figured.  Cow[)eas  are  classified  according  to  the  form  of  the  pea,  habit 
of  growth,  time  of  maturity,  color  of  pod,  color  of  peas,  size  of  pod, 
a:.d  size  of  peas.  Two  forms  of  cowpea  are  described,  the  Crowder  and 
Kiduey  types.  In  habit  of  growth  the  varieties  are  classified  as  follows: 
l(i352— No.  9 4 
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"Trailing:  Concli,  Red  Eye,  Williams  Hybrid. 

"  liecumhent :  Calico,  Congo,  Large  Lady,  Lilac  Red  Pod,  New  Era,  Pony,  Red 
Crowder,  Red  Ripper,  Saddleback,  Small  Lady,  Smith  No.  7,  Smith  No.  9,  Smith 
No.  14,  Speckled  Crowder,  Sugar  Crowder,  Vacuum,  White,  White  Brown  Hull, 
White  Crowder,  White  Ciaut. 

"Semi-Rectimbent:  Black,  Black  Eye,  Blue  Hull,  Chocolate,  Constitution,  Ever- 
lasting, Forage  or  Shinny,  Granite,  Gourd,  Mathews,  Mush,  Purple  Hull  Crowder, 
Redding,  Red  Yellow  Hull,  Rice,  Shrimp,  Smith  No.  15,  Taylor  Prolific. 

"Erect:  Clay,  Cofl'ee,  Quadroon,  Red,  Unknown,  Whippoorwill,  Wonderful." 

In  time  of  maturity  the  classification  is  as  follows : 

"Very  Early :  Chocolate,  Congo,  New  Era,  Vacuum,  White  Giant. 

"Early:  Granite,  Red  Crowder,  Red  Eye,  Red  Yellow  Hull,  Saddleback,  Smith 
No.  9,  Whippoorwill. 

"Medium:  Coffee,  Large  Lady,  Lilac  Red  Pod,  Mush,  Pony,  Small  Lady,  Smith 
No.  7,  Smith  No.  15,  White,  While  Brown  Hull. 

"Late:  Black  Eye,  Everlasting,  White  Crowder,  Williams  Hybrid. 

"  Very  Late:  Black,  Blue  Hull,  Calico,  Clay,  Conch,  Forage  or  Shinny,  Gourd, 
Mathews,  Purple  Hull  Crowder,  Quadroon,  Red,  Redding,  Red  Ripper,  Rice,  Shrimp, 
Smith  Xo.  14,  Speckled  Crowder,  Sugar  Crowder,  Taylor  Prolific,  Uuknown,  Won- 
derful." 

The  yields  of  vines  and  of  i)eas  for  each  variety  are  tabulated. 
The  following-  are  the  author's  conclusions: 

"  (1)  The  earliest  cowpea,  and  hence  the  variety  best  adapted  to  high  latitudes,  is 
the  New  Era;  this  matures  in  a  little  more  than  60  days  from  time  of  planting. 
Other  very  early  varieties  are  Congo,  White  Giant,  Chocolate,  and  Vacuum. 

"  (2)  The  heaviest  yielder  of  vines  is  Red  Ripper,  followed  closely  by  Forage  or 
Shinny,  Black,  and  Unknown. 

"  (3)  The  heaviest  producers  of  peas  are  Unknown,  Calico,  Clay,  and  White  Brown 
Hull. 

"(4)  The  yield  of  i)eas,  as  a  rule,  though  not  invariably,  parallels  the  yield  of 
vines. 

"(5)  For  hay,  the  erect  varieties  are  preferable  to  those  of  a  recumbent  haliit, 
since  the  mower  cuts  them  all.  The  best  of  the  erect  varieties  are  the  Unknowu, 
Clay,  and  Whippoorwill. 

"(6)  Where  a  dense  mass  of  vines  is  wanted  to  remain  all  winter  on  the  ground, 
Calico,  Gourd,  Black,  and  Constitution  are  preferable. 

"  (7)  The  best  table  peas  are  Sugar  Crowder,  White  Crowder,  Mush,  Large  Lady, 
Suuill  Lady,  and  Rice. 

"  (8)  The  best  stock  pea  for  field  grazing  of  either  cattle  or  hogs  is  the  Black.  It 
will  reuuiin  in  ground  all  wintei"  without  injury.  Everlasting,  Red,  and  Red  Rip- 
per are  also  good. 

"  (9)  For  an  'all  purpose'  pea  the  Uuknown  leads  the  list.  Clay,  however,  closely 
contests  first  place.     Unknown  and  Wonderful  are  identical." 

]S either  the  germinating  power  nor  the  subsequent  growth  was  les- 
sened by  discoloration  of  the  peas  used  as  seed. 

Experiments  with  cowpeas  and  crimson  clover,  A.  T.  Keale 
{Delaware  Sta.  Bpt.  1893,  pp.  7-13). — Silage  made  of  cowpea  vines  was 
relished  by  cows  and  largely  increased  the  flow  of  milk.  In  a  ferti- 
lizer test  160  lbs.  of  muriate  of  potash  per  acre  doubled  the  yield  of 
cowpea  vines;  nitrate  of  soda  largely  increased  the  yield,  but  acid 
phosphate  exercised  no  marked  effect.    The  varieties  Unknown  and 
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Conch  failed  to  ripen  seed,  but  the  Black  cowpea  yielded  at  the  rate  of 
25  bu.  of  seed  per  acre  when  fertilized  with  muriate  of  potash.  Heavy 
seeding  of  cowpeas,  by  using  all  the  tubes  of  a  grain  drill,  is  recom- 
mended, 

Italian  rye  grass  sown  with  crimson  clover  produced  sufficient  seed 
after  the  first  cutting  to  reseed  the  land. 

Crimson  clover  straw  moistened  with  water  which  had  been  sweet- 
ened with  low-grade  molasses  was  successfully  used  as  a  substitute  for 
hay  in  feeding  cows. 

The  yield  of  wheat  was  largely  increased  by  plowing  under  a  crop  of 
crimson  clover  in  May  and  a  crop  of  cowpeas  in  Seiitember. 

Experiments  ^vith  oats,  G.  Liebsgher  [Jalirh.  deut.  landw.  Ges., 
9  {1894).  pp.  453-510). — These  experiments  with  varieties  extended 
over  5  years  and  were  conducted  in  numerous  localities  in  Germany. 
On  averaging  the  yields  for  5  years  of  a  number  of  varieties  grown  on 
different  classes  of  soils,  it  was  found  that  whenever  a  variety  was 
productive  as  compared  with  other  varieties  on  one  class  of  soil  it  was 
relatively  productive  on  all  other  soils.  The  author  states  that  there 
is  no  foundation  for  the  claim  that  one  variety  ranks  high  in  yield  on 
one  class  of  soils  but  low  on  another. 

However,  when  a  variety  was  originated  and  the  seed  grown  on  one 
kind  of  soil  it  proved  more  productive  (relative  to  other  varieties)  on 
similar  soil  than  on  tbat  of  a  different  character.  On  light  soil  seed 
grown  on  light  soil  was  more  productive  than  seed  grown  on  heavy 
soil.     Seed  grown  on  heavy  soil  showed  a  preference  for  heavy  soil. 

Varieties  originating  in  a  region  with  a  continental  climate  were 
most  successfully  grown  in  a  similar  climate;  those  originating  in  a 
marine  climate  were  most  productive  under  similar  climatic  conditions. 

As  in  previous  years  varieties  did  not  differ  in  their  percentages  of 
nitrogen  and  phosphoric  acid;  these  percentages,  however,  were  influ- 
enced by  the  character  of  the  soil  on  which  the  crop  was  grown,  by  the 
fertilizers  used,  and  by  the  weather. 

Peanuts,  culture  and  uses,  R.  B.  Handy  ( U.S.  Dept.Agr.,  Farmers^ 
Bui.  25, pp.  21). — The  following  subjects  are  treated:  Description  and 
history,  composition,  with  analyses  of  food  and  fertilizing  constituents 
in  different  parts  of  the  plant,  varieties,  climate  and  soil  adapted  to 
the  peanut,  manuring,  preparation  of  the  land,  selection  of  seed,  plant- 
ing, tillage,  harvesting,  and  uses.  A  crop  of  00  bu.  (1,380  lbs.)  of  pea- 
nuts, together  with  2,000  lbs.  of  hay,  total  3,380  lbs.,  is  estimated  to 
contain  84,71  lbs.  of  nitrogen,  14.80  lbs.  of  j^hosphoric  acid,  32.30  lbs. 
of  potash,  and  46.30  lbs.  of  lime.  If  the  soil  for  peanuts  does  not  con- 
tain lime  this  should  be  applied  as  a  fertilizer,  together  with  phosphoric 
acid  and  potash.  A  rotation  suggested  for  i)eanuts  is  as  follows: 
Peanuts,  followed  in  the  fall  by  winter  rye  or  oats,  and  the  next  sum- 
mer the  land  sown  to  crimson  clover,  to  be  followed  the  next  year  by 
peajiuts  again,  so  that  every  other  year  peanuts  will  be  the  crop.     Care 
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in  the  selectiou  of  seed  is  urged.     Analyses  show  tliat  peanut  hay  and 
peanut  cake  have  a,  hii^h  feeding'  vahie. 

Originating  varieties  of  potatoes,  U.  Lieuscher  {Jahrb.  dcut. 
landw.  Ges.,  !)  {1894),  pp.  303-318).— The  theory  and  history  of  phiut 
breeding  are  discussed  at  some  length.  Modern  potato  breeders  se- 
lect as  parents  2  varieties  which  in  most  qualities  bear  close  resem- 
blance to  each  other,  avoiding  the  use  of  opposites.  Their  aim  is  to 
secure  as  much  similarity  as  possible  in  most  of  the  qualities  of  the 
l)arents,  attempting  to  iix  one  characteristic  at  a  time. 

This  is  somewhat  in  contrast  with  earlier  practice,  in  which  varieties 
ditfering  widely  were  crossed.  As  an  instance  of  the  advantages  ot 
the  modern  method,  which  gives  a  smaller  amount  of  variation  in  the 
seedlings  produ(;eil,  one  potato  breeder  stated  that  under  the  earlier 
system  he  sometimes  grew  annually  several  tliousand  seedlings,  only 
1  per  cent  of  which  was  worthy  of  a  second  year's  trial,  while  by  cross- 
ing varieties  similar  in  most  qualities  as  many  were  secured  by  grow- 
ing only  300  to  500  seedlings,  of  which  50  to  70  per  cent  usually  [)roved 
worthy  of  further  trial. 

Breeders  no  longer  expect  to  get  certain  qualities  from  the  female 
parent  and  certain  others  from  the  male. 

The  interrelation  of  different  qualities  is  not  well  known,  but  it  has 
been  noted  that  a  variety  having  few  thick  stalks  affords  only  a  small 
number  of  tubers,  which  are  large;  one  having  numerous  slender  stalks 
bears  numerous  tubers,  which  naturally  remain  small.  Violet-colored 
stalks  indicate  colored  tubers;  white  liowers  generally,  but  not  always, 
acconqiany  white  tubers.  Early  ripening  and  resistance  to  disease  are 
not  generally  found  together.  A  large  lu'oduction  of  true  seed  is  believed 
to  go  hand  in  hand  with  a  small  production  of  tubers. 

Wliether  or  not  the  time  of  ripening  of  a  variety  can  be  changed 
by  selection  and  by  varying  the  time  of  planting  is  a  mooted  question 
among  potato  breeders. 

In  pollenizing  varieties  artificially  the  stamens  should  be  removed 
from  the  female  parent  with  fine  pinchers  Just  as  the  bloom  opens,  and 
the  tiower  inclosed  in  a  paper  or  gauze  bag.  The  proper  stage  for 
applying  the  pollen  is  indicated  by  the  moist  appearance  of  the  stigma. 
The  pollen  from  the  desired  v^ariety  should  be  dusted  on  the  stigma 
on  2  or  3  successive  days,  so  as  to  make  sure  of  fertilization.  The  bag 
is  removed  as  soon  as  the  stigma  dries  and  the  bloom  withers. 

The  seeds  are  washed  out  from  the  ripe  seed  balls,  dried,  and  at  the 
I)roper  season  sown  shallow  under  glass.  The  seedlings  are  first  trans 
planted  in  a  hotbed,  and  later  the  strongest  plants  are  placed  in  a  rich 
bed  out  of  doors.  Tlie  distance  between  the  seedlings  varies  from  12 
by  12  in.  to  20  by  2G  in.  The  old  rule  that  in  the  first  year  the  seed- 
lings should  produce  tubers  of  the  size  of  a  hazelnut,  in  the  second 
year  of  walnut  size,  and  normal  tubers  not  before  the  third  year  is  no 
longer  applicable.  In  one  instance  a  seedling  i)roduce(l  the  first  year 
tubers  weighing  about  2U0  gm.  (over  7  oz.). 
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The  tuber.s  j)railace(l  by  each  plant  are  kept  separate.  Tliose  of  the 
best  plants  are  used  for  i)i()p;i^;ition  the  followino-  year,  the  distance 
allowed  by  some  breeders  in  tlie  si'coiul  year  beinj^'  only  25. G  by  12.8 
ill.,  by  others  40  by  40  in.  (Jlos(^  planting"  is  soinetiiiies  advocated  as 
affording'  the  conditions  under  which  the  plant  is  in  futnre  to  be  grown 
on  a  large  scale.  Wide  planting  perinits  of  easier  observation  of  each 
plant,  is  less  subject  to  errors  arising  from  an  irregular  stand,  and  is 
the  method  favored  by  the  author.  The  best  stocks  are  planted  in  the 
third  year  on  areas  of  20,  50,  or  100  square  meters,  are  given  the  usual 
fiehl  (iulturc,  and  compared  in  yield  and  qualities  with  well-known  vari- 
eties. It  is  usniilly  5  years  before  tiiere  is  obtained  a  type  so  fixed  and 
valuable  as  to  serve  for  future  crossing  and  to  deserve  a  name. 

Fertilizer  experiments  on  Irish  potatoes  [New  Jeraey  Stas.  Upt. 
]S!>o,  pp.  120-1'^t). — E.Kpeiimeuts  on  twentieth  acre  ]»lats  were  con- 
ducted in  (xloucester  Oounty  on  a  sandy,  well  drained  h)ani  of  medium 
fertility,  and  in  Somerset  County  on  a  gravelly  clay  loiim  with  good 
drainage.  Three  hundred  and  twenty  pounds  of  boneblack,  1(!0  ll>s.  of 
muriate  of  potash,  240  lbs.  of  sulphate  of  iiotash,  and  200  ll)s.  of  nitrate 
of  soda  were  used  in  various  combinations.  Stalile  manure  was  used 
alone  at  the  rate  of  20  tons  per  acre,  and  at  the  rate  of  10  tons  per 
acre  in  combination  with  half  the  above  amounts  of  commercial  fertil- 
izers. On  2  plats  the  quiintity  of  commercial  fertiliz(MS  was  50  per  cent 
greater  than  that  indicated  above.  The  following  table  gives  the  cost 
of  fertilizers  per  acre,  the  value  at  75  cts.  per  bushel  of  salable  crop 
after  deducting  cost  of  fertilizers,  and  the  value  of  the  increase  after 
deducting  cost  of  fertilizers: 


Financial  resalts per  acre  from  tlie  use  of  stable  manure  and  chemical  fertilizers  on  Irish 

potatoes. 


Cost  of 
Jertil- 
izer. 

Gloucester  County. 

Somerset  County. 

^^et 

value  of 

crop. 

Ket 

value  of 

increa.sed 

crop. 

Net 

value  of 

crop. 

Net 

value  of 

increased 

croj). 

$31.  50 
71.01 
84.65 
71.24 

$54.  38 
38.75 
46.14 
82.12 

Sl;il)le  manure  alone, 

$10.00 
39.  26 
15.10 

$39.  5i 
53.15 
39.74 

—$15.63 
—    8.24 

C'onipk'te  chemical  mauun-s  alone 

27.74 

In  the  first  experiment  both  chemical  fertilizers  and  stable  manure 
were  used  with  protit;  in  the  second  experiment  only  chemical  fertil- 
izers returned  a  profit. 

Ramie,  W,  (J.  Stubbs  {Louisiana  Stas.  Bui.  32,  pp.  1127-114G). — 
The  i^ossibilities  of  ramie  culture,  the  character  of  the  ramie  i)lant  and 
fiber,  the  draft  made  on  the  soil  fertility  by  ramie,  and  machines  for 
prepaiing  ramie  fiber  are  treated  at  length.  The  data  relative  to  the 
composition  and  fertilizer  re(|uirements  are  quoted  from  Bulletin  04  of 
the  California  Station  (E.  S.  It.,  3,  p.  371). 
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The  ramie  plant  is  perennial  and  yields  from  8  to  15  tons  of  gn'een 
unstripped  stalkvS  i)er  acre.  Ramie  may  be  decorticated  either  when 
the  stalks  are  green  or  dry.  In  the  humid  climate  of  Louisiana  the 
liber  should  be  prepared  from  green  stalks.  Some  machines  are  adapted 
to  working  ramie  dry,  others  to  working  it  green,  and  a  few  claim  to 
work  the  stalks  either  green  or  dry. 

In  the  fall  and  winter  of  1894  a  committee  tested  at  the  station  3 
decorticating  machines.  One  of  the  machines  decorticated  1,000  lbs. 
of  freshly  cut  unstripped  stalks  in  1  hour  5  J  minutes,  and  the  fiber  pro- 
duced when  dried  weighed  56  lbs.  In  another  test  this  machine  decor- 
ticated 500  lbs.  of  green  unstripped  stalks  in  24  minutes,  yielding  30J 
lbs.  of  dry  fiber. 

Another  machine  decorticated  112  lbs.  of  dried  ramie  stalks  without 
leaves  in  2  hours  11  minutes,  during  which  time  the  machine  was  in 
actual  operation  only  52|  minutes;  the  product  was  30  lbs.  of  fiber. 
In  another  trial  380  lbs.  of  green  ramie  stalks,  stripped  (equal  to  055 
lbs.  of  unstripped  stalks),  were  decorticated  with  saturation  in  50  min- 
utes; the  product  was  25^  lbs.  of  dry  fiber.  In  other  tests,  green 
unstripped  stalks  were  decorticated  at  the  rate  of  825.9  and  1,200  lbs. 
per  hour. 

A  smaller  machine  decorticated  dry  ramie  stalks  at  the  rate  of  322 
lbs.,  and  green  unstripped  stalks  at  the  rate  of  900  lbs.  per  hour. 

One  of  the  machines  delivered  the  fiber  in  a  somewhat  tangled  con- 
dition and  left  a  piece  of  adherent  wood  at  the  end  of  each  fiber. 
Another  machine  required  too  much  power.  Tlie  outlook  for  obtaining 
a  successful  ramie  machine  is  regarded  as  promising. 

Fertilizer  experiments  -with  salt  grass  {N'eic  Jersey  Stas.  Rpt. 
1893,  p.  137). — Nitrate  of  soda  alone  and  in  combination  with  superphos- 
phates and  muriate  of  potash  failed  to  increase  the  yield  of  the  salt 
grass  {Juncus  geraldi). 

Experiments  with  wheat,  S.  M.  Tracy  {Mississippi  Sta.  Rpt.  1893, 
pp.  23-25). — Several  varieties  of  English  and  French  wheat  were  grown 
at  the  station.  The  English  varieties  failed;  the  French  varieties. 
White  Naples  and  Rieti,  proved  valuable.  The  average  yield  for  3 
years  of  wheat  grown  on  prairie  or  creek  bottom  soil  was  21.3  bu.  per 
acre.  A  crop  of  wheat  and  of  corn  was  grown  on  the  same  field  within 
12  months,  one  variety  of  wheat  yielding  24.1  bu.  per  acre,  and  the  corn 
yielding  26  bu,  per  acre. 

The  best  fertilizer  for  wheat  on  a  gray  loam,  somewhat  sandy,  was  a 
mixture  of  400  lbs.  of  acid  phosphate,  250  lbs.  of  kainit,  and  400  lbs.  of 
castor  pomace  per  acre.  This  mixture  increased  the  yield  131  per 
cent. 

Wheat,  barley,  oats,  rye,  and  spelt,  C.  H.  Shinn  [California  Sta. 
Rpt.  1893  and  1894,  pp.  5.^5-557).— Tabulated  data  give  the  time  of  ripen- 
ing and  of  cutting,  length  of  straw  and  ear,  yield  of  grain  and  of  straw, 
and  brief  notes  on  the  character  of  growth  and  grain  for  64  varieties 
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of  wheat,  17  of  barley,  12  of  oats,  5  of  rye,  and  fi  of  spelt.  The  largest 
yield  of  wheat  was  made  by  California  Spring  wheat,  followed  by  Claw- 
son,  Imperial  Circassian,  and  Jonqnil.  The  largest  yields  of  lye  were 
made  by  Department  of  Agriculture  No  2  and  Department  of  Agri- 
culture No.  6.  The  most  productive  variety  of  oats  was  White  Wonder. 
Excelsior  Winter  and  St.  John's  Day  rye  gave  the  largest  yields  of 
grain,  Spanish  Double  Bearing  and  St.  John's  Day  the  largest  yields 
of  straw.    The  most  productive  variety  of  spelt  was  White  Silesian. 

A  rotation  for  dairy  farms  {Heic  Jersey  Stas.  Bpt.  1893,  pp.  151, 
152). — A  rotation  intended  to  furnish  a  continuous  supply  of  green  fod- 
der was  begun  in  1893,  and  the  plan  was  as  follows:  First  year,  field 
corn,  seeded  to  crimson  clover  in  July  or  August;  second  year,  crimson 
clover,  followed  by  fodder  corn  and  tlie  land  seeded  to  rye  after  the 
corn ;  third  year,  rye  fodder,  followed  by  oats  and  peas,  seeded  to  red 
clover  and  timothy;  fourth  year,  hay. 

Species  of  agave  and  their  industrial  utility,  R.  Roland-Gossklin  {Bui.  Jour. 
Soc.  Cent.  Agr.  Alpes-Maritimes,  35  (1S95),  No.  1,  pp.  17-21). 

German  and  American  red  clover,  O.  Burchard  {Mitt.  deut.  landw.  Ges.,  1SD5, 
No.  2,  pp.  15-17). 

Crimson  clover  {New  Jersey  Stas.  Rpt.  1S9S,  pp.  153-155). — Brief  statements  con- 
cerning the  crops  grown  on  3  farms  in  different  sections  of  the  State. 

Corn,  R.  L.  Bennett  and  G.  B.  Irby  (Arkansas  Sta.  Bpt.  1894,  pp.  61-67). — A 
reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  215). 

The  chemistry  of  the  cotton  plant  {Mississippi  Sta.  Bpt.  1893,  pp.  50-52). — A 
brief  report  of  work  already  published  in  Technical  Bulletin  1  of  the  station  (K.  S. 
R.,  4,  p.  719). 

Cotton,  potatoes,  and  vegetables,  C.  H.  Shinn  {California  Sta.  Bpt.  1893  and 
1894,  pp.  393,  393). — Several  varieties  of  cotton  and  16  of  potatoes  were  grown. 
Neither  potatoes,  carrots,  nor  turnips  proved  successful.  Other  plants  grown  were 
watermelons,  cucumbers,  gourds,  snap  beans,  garden  peas,  and  tomatoes.  Tomato 
vines,  protected  late  in  autumn  "with  lath  frames,"  were  kept  alive  and  growing 
through  frosts  as  low  as  26"^  F.,  but  a  temperature  of  19°  killed  the  vines. 

Cotton,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bpt.  1894,  pp.  70-72).— k 
reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  215). 

Preparation  of  soil  for  cotton,  C.  L.  Newman  {Arkansas  Sta.  Bpt.  1894,  pp.  100- 
103).— K  reprint  from  Bulletin  28  of  the  station  (E.  S.  R.,  6,  p.  402). 

Cowpea  hay.  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bpt.  1894,  pp.  73-79).^ 
A  reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  215). 

Flax,  S.  M.  Tr.vcy  {Mississippi  Sta.  Bpt.  1893,  pp.  ;?7,  ^5). —Several  varieties  of  flax 
were  grown  at  the  station,  but  the  yield  was  too  small  for  the  crop  to  be  profitable. 

Forage  plants,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bpt.  1894,  pp.  79-83). — 
A  reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  215). 

Experiments  Tvith  grass  and  clover,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta. 
Bpt.  1894,  pp.  127-136).— A.  reprint  from  Bulletin  29  of  the  station  (E.  S.  R.,  6,  p.  531). 

Grasses  and  forage  plants,  S.  M.  Tracy  {Mississippi  Sta.  Bpt.  1893,  pp.  28-30). — 
Conclusions  are  given  drawn  from  experiments  detailed  iu  Bulletin  20  of  the  station 
(E.  S.  R.,  4,  p.  248)  and  Farmers'  Bulletin  18  of  the  U.  S.  Department  of  Agriculture 
(E.S.R.,6,  p.  294). 

Grasses  and  forage  plants,  C.  H.  Shinn  {California  Sta.  Bpt.  1893  and  1894,  p. 
393). — A  number  of  the  forage  plants  failed  to  germinate  and  others  were  killed  by 
drought  and  north  winds.  The  following  species  were  successfullj^  grown :  Japanese 
rye  grass,  Hungarian  brome  grass,  Digitaria  sanguinalis,  velvet  grass,  perennial  rye 
grass,  redtop,  teosinte,  Phalaris  media,  canary  grass  (P.  canariensis) ,  Lotus  tetragona- 
loiua  and  Melilotus  alba. 
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Hay  from  barley,  wheat,  and  oats,  0.  IT.  Sfiinn  (Califorma  Sta.  Ept.  1893  and 
JS94,  pp.  374,  ^!7-'i). — Tiiltiilatcd  (lata  aiwl  iiotcs  on  the  yield  of  hay  at  the  Footliilla 
Substation. 

A  comparison  of  black  Siberian  lupines  with  other  species,  C.  Schkai-k 
{FilhVnKjH  Idinlw.  Zff/.,  44  (1S9'>),  Xo.  3,  pp.  SOS .').—'V\\\ii  excelled  in  yield  and  con- 
tained a  smaller  iuuomit  of  alkiiloids  tliiin  otlier  species. 

Black  medick  (Medicago  Inpulina),  E.  Wiixzkk  {Chron.  Agr.  Cant.  Vand,  8 
(/<?.'>•>),  Xo.  4,  pp.  Si'-S4). — At  Zurich  bhick  medick  I'roni  C.'ciinniiy  gave  a  larger  yield 
of  forage,  produced  larger  leaves  and  seeds,  and  i>roved  hnnlier,  hut  was  later  in 
reaching  niatMrity  thiin  seed  from  (iciiiiany. 

Experiments  with  flat  pea,  sachaline,  and  Trifolium  pannonicnm,  E.  Wiiazkk 
(Chron.  Af]r.  Cant.  J'aud,  8  {1895),  No.  ii,  pp.  '24,25). — Ordinary  meadow  mixtures 
exceeded  in  productivenivss  flat  pea  aged  1,2,  and  ?>  years;  on  dry.  rocky  declivities 
tl)e  latter  proved  v;ilu:ildc.  Sachnline  is  not  connnendcd.  TiifuHnin  jKUinonicnm  is 
hardy  and  productive,  Imt  n)akes  only  a  slow  growth. 

On  the  composition  of  certain  French  and  foreign  oats  of  the  crops  of  1893, 
Bali.ani)  (Cumpt.  Rend.,  120  {1895),  Xo.  9,  pp.  502-504). 

The  origin  of  the  potato  (i.'er.  Scienlif.,  S  {1895),  ser.  4,  Xo.  8,  p.  258). 

Variety  tests  of  potatoes,  H.  J'kttwkii.ek  {Dent.  landn-.  Presiie,22  {1895),  Xo.  12, 
pp.  102.  103). 

The  best  varieties  of  potatoes,  aon  Eckexijhkchek  (Jahib.  dent,  landw.  Ges.,  9 
{1894),  pp.  290-303). — A  rejiort  on  prize  varieties. 

The  influence  of  the  removal  of  the  lateral  eyes  of  the  seed  tubers  upon  the 
growth  and  productiveness  of  the  potato  plant,  E.  Woi.l.nv  {Forsvli.  Ceb.  (Kjr. 
Phy.^.,  17  {1894),  Xo.  5,  pp.  401-473). 

The  second  crop  of  Irish  potatoes,  C.  E.  Nkwman  {Arkansas  Sta.  Bpt.  1894,  pp. 
96-100).— k  reprint  from  Bulletin  28  of  the  station  (E.  S.  R.,  6,  p.  409). 

Potato  cultm-p,  {Amer.  At/r.  {middle  ed.),  1895,  Feb.  16,  Feb.  23,  Mar.  2,  Mar.  9, 
Mar.  16,  pp.  164, 196,  221,  252,  281). — This  is  a  series  of  articles  based  upon  the  results 
of  a  "potato  contest"  in  1889  and  189 ',  and  giving  general  conclusions  relative  to 
soil,  preparation,  fertilization,  seed  potatoes,  varieties,  and  cultivation. 

Experiments  with  rye,  C.  L.  Newman  {Arkansas  Sta.  Bpt.  1894,  pp.  90-93). — A 
reprint  from  Bulletin  28  of  the  station  (E.  S.  R.,  (>,  p.  411). 

Sugar  beets  {Xew  Jerney  Stas.  Bpt.  1893,  jyp.  155-157). — A  brief  statement  of  the 
method  of  cultivating  sugar  beets  in  Caiie  May  County,  and  analyses  of  8  varieties 
of  sugar  beets. 

The  sugar  content  of  sugar  bsets  w^hich  have  dev3lo:Ded  seed  stalks,  (i.  de 
Mai!NEIFE  and  O.  Castkkls  {Imjen.  At/r.  Gembloux,  5  {1895),  Xo.  8,  pp.  351-354). 

Effect  of  manuring  beets  and  other  roots  vyith  potash  salts  {Dcut.  landw. 
Presse,  22  {1895),  Xo.  9,  pp.  74,  75). 

Sugar  beets  and  sugar  cane,  M.  E.  .Tai  fa  {Cdllfornia  Sta.  Flpt.  1893  and  1894,  pp. 
SIS,  219). — Analyses  of  sugar  beets  from  4  localities  and  of  1  samjjle  of  sugar  cane 
are  tabulated. 

The  nitrogen  content  of  sugar  cane,  Lookekex-Campacne  {Dent.  Znckcrind.,  20 
{1895), p.  22;  abs.in  Chem.Ztg.,  19  {1895),  Xo.  10,  p.  28). 

Sorghum  and  sugar  cane,  .S.  M.  Tracy  {Mississippi  Sta.  Bpt.  1893,  pp.  25,  26). — 
Brief  notes  on  varieties  of  sorghum  grown  at  the  station  ni  1889  and  1890,  and  on  a 
fertilizer  test  for  sugar  eano. 

Sorghum,  perennial  cotton,  sugar  cane,  and  cereals,  C.  H.  Shinv  {California 
Sta.  Bpt.  1893  and  1894,  pp.  419,  420). — Brief  relcrences  are  made  to  all  of  these  crojis 
cultivated  at  the  Southern  California  Substation.  Perennial  or  Catacaos  cotton 
bloomed  in  November  and  December  and  was  killed  to  the  root  by  light  frosts. 
Reference  is  made  to  the  B])ecial  value  of  a  tract  of  moist  laud  belonging  to  the  sub- 
station and  a  list  of  grasses  sown  in  lSLio-'y4  is  ;:ivcu. 
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Notes  on  culture  of  tobacco  in  Virginia,  U.  H.  CIain'es  (Soiitlirrn  Plaiiler,  ,56 
(/V'/.T),  A«.  ./,  pp.  107,  loS). — Continued. 

Fertilizers  for  tobacco,  11.  J.  Patterson  (Soiifhern  Hauier,  56  (1S95),  No.  3,  pp. 
109,  110). — A  siininiary  of  results  of  experiments,  particularly  tliose  of  the  Maryland 
station,  already  reported  in  Bulletin  26  of  that  station  (E.  S.  K.,  (!,  p.  209). 

Wheat,  barley,  and  sorghum,  C.  H.  SniNN  {California  Sta.  Rpf.  1S03  and  1S94, 
pp.  410,  411). — The  yields  of  13  A'arieties  of  wheat  are  tahulated.  Himalaya  harley, 
an  early  and  prodnetive  varietj'  tested  at  the  station,  is  recommended  as  a  profitable 
variety  for  hog  raisers.  Nepaiil  l>arley,  which  is  heardless,  has  large  and  heavj' 
heads  and  palatable  straw  and  is  highly  recommended  for  hay.  The  report  contains 
a  brief  note  on  sorglmm. 

Fertilizer  experiments  with  wheat,  A.  Pasquinali  and  A.  Sintoni  (Staz.  Sjxir. 
.■if/r.  ItaL,  ;JS  {lS9.5),No.  1,  pp.  ;,'7-4;J). 

Varieties  of  winter  wheat,  F.  Heine  {Dcuf.  hindw.  Fresse,  22  {1895),  No.  6,  pp. 
47,  4S). 

Experiments  w^ith  wheat,  R.  L.  Bennett  and  G.  B.  Ikby  {.trlcansas  Sta.  Rpt.  1S94, 
pp.  11.5-126).— X  reiiriiit  from  liullctin  29  of  the  station  (E.  S.  R.,  6,  p.  538). 

Late  crops  for  overflo'w  land,  R.  L.  Bennett  and  G.  B.  Iuby  {Arlxan»as  Sta.  Upt. 
1894,  pp.  53-61).— k  reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  212). 

Rotation  experiments,  R.  L.  Bennett  and  G.  B.  Ikhy  {ArUavxaa  Sta.  Bpt.  1894, 
pp.  6S~70). — A  reprint  from  Bulletin  27  of  the  station  (E.  S.  R.,  6,  p.  217). 
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Electro-horticulture,  F.  VV.  Bane  ( West  Virfjinia  Sta.  Bui.  37,  pp. 
27,  /i(js.  II). — Detiiiled  notes  on  exiieriments  for  testing  the  efi'oet  of 
incandescent  electric  light  on  plants  grown  in  greenhouses.  Incan- 
descent lamps  were  used  in  jtreference  to  arc  lights  eveii  in  opal  globes, 
as  giving  a  much  steadier  and  cheaper  light,  casting  no  sharp  shadows. 
Tlie  experiments  were  carried  on  during  the  seasons  of  1892-'93  and 
1893-94,  3  greenhouses  being  used  for  the  ])nrpose.  The  liglit  was 
fiirnislied  by  one  IC-candlepower  lamp  and  by  a  cluster  of  7  lamps 
of  the  same  strength,  which  could  be  nsed  in  various  combinations. 
Usually  the  light  was  tnrned  on  during  the  entire  night.  Lettuce, 
endive,  beets,  radishes,  spinach,  cauliflower,  and  various  ornamental 
l)lants  were  selected  to  be  nsed  in  the  experiment,  the  choice  being  par- 
tially governed  by  those  already  tried  under  the  arc  light.  The  same 
varieties  used  were  also  planted  in  an  oulinary  greenhouse  unlighted 
at  night  as  a  check. 

Of  lettuce  the  varieties  Grand  IJapids,  Hanson,  and  Tennis  Ball 
gave,  resi)ective]y,  one  sixth,  one  fourth,  and  one  eighth  greater  yield 
by  weiglitin  the  lighted  house  than  that  grown  without  the  aid  of  elec- 
tricity. Spinach  and  cauliflower  also  made  an  imi)roved  growth  in  the 
lighted  house,  but  beets  and  radishes  made  a  smaller  growth  in  both 
houses.  In  1893-'94:  peas  and  beans  were  also  planted,  and,  while  irreg- 
ularities in  subirrigation  atiected  the  results  with  the  beans,  the  peas 
proved  better  in  the  lighted  house,  liadishes,  on  the  contrary,  this  year 
were  far  better  in  the  dark  Louse,  earlier,  with  smaller  tops  and  larger 
roots;  but  it  is  believed  that  a  greater  amount  of  moisture  in  the  dark 
house  was  an  important  element  in  the  difference.  Various  jiotted 
ornamental  plants  blossomed  earlier  under  light. 
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The  experiments  are  given  in  detail  and  illustrated  from  photographs 
showing  various  i)lants  at  difleront  stages  of  growth  in  both  the  light 
and  dark  houses. 

A  rdsura6  is  given  of  experiments  \vith  electric  light  elsewhere, 
especially  those  of  L.  H.  Bailey  at  the  Cornell  Station. 

The  following  summary  is  given: 

"(1)  The  incandescent  electric  light  has  a  marked  effect  upon  greenhouse  plants. 

"(2)  The  light  appears  to  be  beneficial  to  some  plants  grown  for  foliage,  such  as 
lettuce.     The  lettuce  was  earlier,  weighed  more,  and  stood  more  erect. 

"(3)  Flowering  plants  blossomed  earlier  and  continued  in  bloom  longer  underthe 
light. 

"(4)  The  light  influences  some  plants,  such  as  spinach  and  endive,  to  quickly  run 
to  seed,  which  is  objectionable  in  forcing  these  plants  for  sale. 

"  (5)  Proper  watering  appears  to  be  more  imi)ortant  with  radishes,  beans,  and 
cuttings  than  improper  watering  and  the  electric  light. 

"  (6)  The  stronger  the  candlepower  the  more  marked  the  results,  other  conditions 
being  the  same. 

"  (7)  Most  plants  tended  toward  a  taller  growth  under  the  light. 

"  (8)  It  is  doubtful  whether  the  incandescent  light  can  be  used  in  the  greenhouse 
from  a  practical  and  economic  standiioiut  on  other  plants  than  lettuce  and  perhaps 
flowering  plants,  and  at  present  jirices  it  is  a  question  if  it  will  pay  to  employ  it 
for  even  these. 

"  (9)  There  are  many  points  about  the  incandescent  electric  light  that  appear  to 
make  it  preferable  to  the  arc  light  for  greenhouse  use." 

Report  of  the  horticulturist,  M.  H.  Beckwith  {Delaware  Sta.  Rpt. 
1893, 2)p-  132-152). — This  contains  remarks  on  the  testing  of  tomatoes 
and  strawberries,  notes  on  raspberries,  determination  of  the  vitality  of 
X)cach  seed,  and  pollination  of  the  peach. 

Notes  are  given  on  63  varieties  of  tomatoes  and  94  of  strawberries, 
Avith  the  dates  of  ripening,  and  in  the  case  of  the  latter  of  blooming, 
also.  In  addition,  special  comparative  notes  are  given  for  the  majority 
of  the  varieties  tested.  The  Older  and  a  new  seedling  black  raspberry 
were  tested,  as  also  the  Japanese  wineberry,  which  is  considered  very 
productive  and  of  excellent  quality. 

In  response  to  inquiries  on  the  subject,  the  question  of  some  method 
for  determining  the  vitality  of  peach  seeds,  either  by  the  appearance 
or  some  other  means  requiring  less  time  than  actual  germination, 
was  taken  up,  and  suspicious  seed  and  a  r'l  cular  letter  were  sent  to  a 
number  of  nurserymen  believed  to  be  authorities  on  the  subject.  The 
responses  received  from  14  correspondents  are  given,  showing  great 
variance  of  opinion.  Plump,  aromatic  kernels  are  considered  the 
freshest,  but  the  germination  test  is  regarded  as  the  most  reliable 
one. 

In  an  experiment  to  test  the  self  pollenizing  powers  of  different  varie- 
ties of  peaches,  493  unopened  blossoms  of  12  varieties  were  covered 
with  paper  bags  during  the  blooming  season,  the  number  varying  in 
the  different  varieties.  Of  these,  16  set  fruit.  The  4  varieties.  Fox, 
Oldmixon,  Smock,  and  Wager,  set  1  fruit  each,  while  Crawford  Early 
set  2,  and  Moore  Favorite,  10. 
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An  experiment  begun  with  cross-polliiintion  of  peaclies  in  a  pri- 
vate orchard  was  not  satisfactorily  rei)orted  upon  and  was  therefore 
in  eon  elusive. 

Experiments  -with  fertilizers  on  asparagus  {N'ew  Jersey  Stan. 
Rpt.  1893,  ih  JIG). — iSTotes  on  the  growing  of  the  variety  Barr  Mammoth 
on  3  acres  of  sandy  loam,  manured  with  commercial  fertilizers.  The 
plants  were  set  in  2^-ft.  rows,  and  a  mixture  of  nitrate  of  soda,  ground 
bone,  boneblaek,  superphosphate,  and  potash  applied  along  the  rows 
in  Ajiril.  In  May  a  second  ai)plieation  was  made.  The  experiment  is 
to  determine  the  protits  to  be  gained  by  the  best  cultivation  and  most 
careful  manuring. 

Fertilizer  and  canning  test  of  sugar  corn,  A.  T.  Neale  {Delaware 
iSta.  Rpt.  1893,  pp.  21,  22). — Notes  on  an  inconclusive  and  unfinished 
investigation  as  to  the  best  method  of  obtaining  the  largest  possible 
crop  of  sugar  corn  of  the  most  desirable  quality  and  the  largest  possi- 
ble tonnage  of  fodder  in  keeping  with  the  crop  of  ears  and  its  quality. 
The  varieties  Stowell  Evergreen  and  Zig-Zag  were  employed  in  the 
experiment,  in  which  24  plats  were  manured  with  difi'erent  combina- 
tions of  tertilizers.  At  the  close  of  the  experiment  a  case  of  corn  from 
each  of  the  plats  was  packed  in  a  cannery  and  tested  by  experts  as  to 
its  commercial  value.    The  experiment  is  to  be  resumed. 

Sweet  potatoes,  H.  N.  Starnes  (Georgia  Sta.  Bui.  25,  pp.  127-161, 
pi.  l,fi(js.  35). 

Synopsis. — Experiments  conducted  at  the  station  in  1893  and  1894  consisted  of  a  fer- 
tilizer test,  ridge  vs.  level  cultivation,  pruning  the  vines,  moving  the  vines,  dis- 
tance experiments,  iind  tests  of  varieties.  The  results  favored  a  fertilizer  con- 
taining potash,  cotton-seed  meal,  and  either  superphosphate  or  soft  phosphate. 
Eidge  cultivation  proved  better  in  1893  and  level  cultivation  in  1891.  Pruning 
and  moving  the  vines  hoth  reduced  the  yield.  A  distance  of  18  in.  between 
the  plants  gave  the  largest  yield.  The  most  productive  variety  was  White  St. 
Domingo.     Directions  for  the  culture  and  storage  of  sweet  potatoes  are  given. 

In  both  years  complete  fertilizers  largely  increased  the  yield.  In 
1893,  320  to  325  lbs.  of  kainit  and  80  to  81  lbs.  of  muriate  of  potash 
gave  practically  as  good  results  as  larger  quantities.  In  1893  kainit 
proved  slightly  superior  to  muriate  of  potash,  and  cotton-seed  meal  to 
nitrate  of  soda.  In  1894  when  Florida  soft  phosphate  was  compared 
with  acid  phosphate  the  yields  were  practically  identical  with  the  2 
fertilizers.  "  This  can  only  be  accounted  for  by  the  assumption  that 
the  i)otato  is  decidedly  indifferent  to  either." 

In  1893  the  difference  in  favor  of  ridge  over  level  culture  was  35.67 
bu.  per  acre.  In  1894  the  difference  in  favor  of  level  culture  was  33.1 
bu.,  the  latter  season  being  dry  soon  after  the  plants  were  set  and  dur- 
ing September.  The  variety  Pumpkin  Yam  when  undisturbed  yielded 
201.3  bu.;  when  pinched  weekly  to  2  ft.  throughout  the  season,  104.9 
bu. ;  when  pinched  weekly  after  September  1  to  2  ft.,  50.1  bu. 

When  the  vines  were  not  allowed  to  root  the  yield  was  156.3  bu.  per 
acrej  when  undisturbed  the  yield  was  270.3  bu. 
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In  181).')  at  distances  of  12,  24,  and  30  in.  between  tlie  plants  in  tlie 
row  the  yields  were  resjx'ctively  207.(52.  2;>7.0S,  and  229.75  bu.  per  acre. 
When  2  slips  were  inserted  together  at  distances  of  IS  in.  tlie  yield  was 
greater  than  when  1  slip  was  used  either  18  or  9  in.  apart.  Thirty- 
three  varieties  are  described  and  figured  and  their  yields  are  tabulated. 
The  largest  yields  were  made  by  White  8t.  Uoniingo,  Shanghai  or 
Clay,  Boone  White,  and  Hayman, 

"The  slit-leaf  varieties  are  ninch  the  most  productive.  .  .  .  They  are  also  gCD- 
erally  charncterizod  by  bright  yellow  flesh  (when  cooked),  fineness  of  liber,  and 
delicacy  of  flavor.  They  are  also  as  a  rnle  excellent  keepers.  .  .  .  The  best  potato 
in  point  of  quality  is  the  Georgia  Yam,  but  it  is  unproductive.  The  best  combina- 
tion potato  is  probably  the  Tennessee  Yam.  It  is  of  excellent  quality  and  quite 
productive." 

The  composition  of  sweet  potatoes,  M.  E.  Jaffa  and  M.  Curtis 
{California  ISta.  Rpt.  W93  and  18!)4^])p.  219-225). — Seventeen  varieties 
of  sweet  ])otatoes  grown  at  the  Pomona  Substation  were  analyzed.  The 
average  results  for  the  17  varieties  are  given  in  the  table  below,  which 
for  comparison  also  contains  the  average  results  of  21  varieties  grown 
at  the  Texas  Station. 

AualijHis  of  sweet poiaioes. 


Calit'oruia.     Tex.as 


Water 

Ash 

Protein 

Fat 

Total  sugar 

Ilitrogeii  free  extract 
I'iber 


^er  cent. 

Pel 

cent. 

7U.  (10 

70.00 

1.08 

l.U 

1.86 

2.41 

.95 

.99 

5.71 

6.81 

23.  (iO 

24.  (10 

2.51 

1.26 

Sweet  potatoes  grown  in  Texas  Avere  richer  in  protein  and  sugar, 
while  those  grown  in  California  contained  a  larger  percentage  of  fiber. 
Of  the  17  varieties  grown  in  California,  Bermuda  contained  the  highest 
percentage  of  protein,  3.08  per  cent,  and  Vineless  the  second  largest 
percentage,  2.28.  Barbadoes  gave  the  largest  content  of  total  sugar, 
11.55  per  cent,  and  Red  Kansemond  the  minimum.  The  varieties  dif- 
fered bat  slightly  in  the  percentage  of  nitrogen-free  extract. 

Irish  and  sweet  potatoes  are  comi)ared  with  reference  to  their  nutri- 
tive value.  The  potential  energy  in  1  lb.  of  Irish  potatoes  is  calculated 
as  375;  in  1  lb.  of  sweet  potatoes,  537. 

An  analysis  is  given  of  the  ash  of  sweet-potato  roots,  and  on  the 
basis  of  this  analysis  it  is  calculated  that  a  crop  of  5,000  lbs.  of  roots 
removes  from  the  soil  31.4  lbs.  of  potash,  8.75  lbs.  of  phosphoric  acid, 
and  15  lbs.  of  nitrogen. 

Fertilizer  experiments  v^ith  sweet  potatoes  [Neio  Jersey  Sfas. 
Ii'pt.  189:-)',  pp.  12.5-13(>). — On  a  fertile  soil  in  Gloucester  County,  manured 
the  preceding  year  with  IS  tons  of  barnyaid  manure,  a  sweet  potato 
exjieriment  was  conducted  on  twentieth-acre  plats  in  1893.    Mixed 
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minerals  (1)oiK'l)lack  llO  lbs.  and  nmiiafc  of  ])otasli  100  lbs.  per  acre) 
were  applied  alone  and  in  combination  with  "200  lbs.  of  nitrate  of  soda 
and  2S()  lbs.  of  di-ied  blood  per  acre.  Stable  manure  at  the  rate  of  20 
tons  per  acre  was  ai)plied  alone,  and  at  the  rate  of  10  tons  per  acre  in 
connection  with  half  the  quantity  of  commercial  fertilizers  indicated 
above.  On  2  j.Iats  the  amonnts  of  commercial  fertilizers  were  increased 
50  per  cent.  The  Ibilowinj;- table  gives  the  yield  of  sweet  potatoes,  and 
the  percentage  of  large  potatoes  in  the  crop: 

Yield  per  acre  of  sweet  potatoes  diffenntly  fertilised. 


Unfertilized 

TVIiiierals  alone 

Minerals  ami  nitrate  of  soda 

Minerals  and  dried  blood 

Barnyard  manure 


Total. 

Large. 

Small. 

liuf-hels. 

BushcU. 

Bii&hels. 

181.9 

111.9 

70. 0 

235.  2 

170.  G 

64.6 

22S.  0 

169.3 

58.7 

203. 1 

144.2 

58.9 

225.2 

170. 9 

54.3 

Per  cent. 
61.5 
72.5 
74.3 
71.0 
75.9 


On  this  rich  and  well  fertilized  soil  both  nitrate  of  soda  and  dried 
blood  proved  unprotitable,  the  former,  however,  giving"  a  yield  superior 
to  the  latter.  Increasing  the  commercial  fertilizers  by  oO  per  cent  failed 
to  increase  the  yield. 

lleckoning-  large  ])otatocs  at  70  cts.  per  bushel  and  small  potatoes  at 
50  cts.,  non-nitrogenous  minerals  alone  gave  a  net  i)rotit  of  $30.08  jser 
acre;  non-nitrogenous  minerals  with  nitrate  of  soda  -f '-'(;. .")7;  non  nitrog- 
enous minerals  with  dried  blood  $5.38;  stable  manuie  alone  a  net  loss 
of  $0.57;  half  rations  of  cliemicals  and  manure  a  gain  of  $5.30,  and 
whole  rations  of  manure  and  chemicals  a  loss  of  $2<».t!0. 

The  results  of  an  experiment  at  Vineland,  New  Jersey,  are  also 
tabulated,  although  damage  from  drought  prevented  the  drawing  of 
conclusions. 

Expsrunents  with  fertilizers  on  tomatoes  {New  Jersey  Stas.  h'pt. 
18!)3,  JW'  103-119). — Details  and  results  of  an  experiment  on  the  value 
of  nitrate  of  soda  in  varying  amounts,  both  alone  and  in  different  com- 
binations with  boneblaclv  and  muriate  of  potash.  Twelve  twentieth- 
acre  plats  were  employed,  2  of  them  being  left  unfertilized  and  another 
treated  with  barnyard  manure,  as  check.s.  To  some  of  the  ])lats  all  of 
the  nitrate  of  soda  was  api)lied  at  once,  and  to  others  2  ai)i>lications 
were  made,  3  weeks  ap:irt.  The  tomatoes  matured  more  quickly  and 
gave  a  greater  proportion  of  early  fruit  on  the  plats  receiving  nitrate 
of  soda.     Other  results  were  as  follows: 

"  (1)  Nitrate  of  soda  is  superior  to  both  barnyard  manure  and  mineral  fertilizers 
alone. 

"(2)  Nitrate  of  soda  alone  is  on  the  whole  but  slightly  less  etVective  tiian  the 
com])lete  manure. 

"(3)  When  small  quantities  of  nitrate  are  used  the  second  application  is  advan- 
tageous; and 

"  (4)  Large  quantities  (320  lbs.  pisr  acre)  of  nitrate  are  more  effective  than  small 
quantilies  (160  lbs.  per  acre)." 
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Six  tables  are  given,  showing  the  features  of  the  experiment  in 
detail,  the  fertilizers  applied,  the  dates  of  ripening,  the  relation  of  the 
early  tomatoes  to  the  entire  crop,  comparisons  of  the  results  from 
diiferent  fertilizers,  ratios  of  the  yield  and  market  value,  and  other 
points. 

Percentages  of  flesh,  juice,  and  nutrients  in  the  fresh  edible 
portion  of  some  California  fruits,  Gr.  E.  Colby  {California  Sta.Bpt. 
1893  and  1894,  pp.  271-274). — Brief  notes  and  tabulated  data  drawn 
from  a  number  of  analyses  of  different  fruits.  The  fig  is  placed  first 
in  respect  to  protein,  followed  closely  by  the  grape,  and  the  nectarhie 
last.  The  extremes  of  sugar  content  are  found  in  fresh  prunes  and 
lemons.    The  results  are  shown  in  the  accompanying  table: 

Amount  and  composition  of  the  edible  portion  of  some  California  fruits. 


Fruits. 


Number 

of 
analyses . 


In  whole  fruit. 


Flesh. 


Juice, 
pieaseil. 


In  edible  portion. 


Water. 


Nutrient*). 


Protein 

(N.X6.25). 


Fat.fiber, 

and 
carbohy- 
drates, 
le.ss 
sugar. 


Sugar. 


^lineral 

matters 

(ash). 


Oranges 

Lemons* 

French  prunes. 

All  prunes 

Plums 

Apricots 

Nectarines 

Figs 

Grapes 


Per  cent. 
73.0 
71.0 
94.2 
94.2 
95.2 
93.9 
93.4 
100.  0 
100.0 


Per  cent. 
52.00 
45.50 
74.20 
74.20 
71.00 
84.50 
85.00 
77.65 
79.00 


Per  cent. 
88.30 


Per  cent. 
.760 


Per  cent. 
1 3. 840 


75. 15 
80.20 
78.40 
85.07 
82.90 
79. 11 
80.12 


.944 

.848 

.996 

1.042 

.625 

1.  522 

1.250 


3.641 
2.368 
6.833 
1.477 
.855 
3.261 
1.624 


Per  cent. 
7.10 
1.63 
19.70 
16.11 
13.25 
11.93 
15.13 
15.  53 
16.50 


Per  cent. 


.565 
.474 
..524 
.477 
.490 
.577 
.500 


'Contains  the  ash. 

"The  whole  fruit  yields:  Water,  85.04  per  cent;  organic  matter,  14.42  per  cent;  ash,  0.535  per  cent; 
nitrogen,  0.152  per  cent  (corresponds  to  0.95  per  cent  protein). 

The  ash  analyses  of  various  fruits  reported  in  several  previous  bul- 
letins are  summarized,  and  a  table  is  given  showing  the  distribution 
of  the  various  constituents  in  different  fruits.  Figs  gave  the  most  ash, 
28  samples  showing  an  average  of  0.577  per  cent,  while  the  orange 
gave  the  least,  0.432  i)er  cent.  Potash  was  found  to  make  up  from  one 
half  to  two  thirds  the  whole  ash,  being  the  greatest,  03.83  per  cent,  in 
the  prune,  and  least  in  oranges  and  lemons,  48  per  cent.  Soda  was 
found  to  vary  from  10.2G  per  cent  in  apricots  to  1.76  per  cent  in  lemons. 
The  greatest  variation  was  in  lime,  of  which  the  ash  of  the  lemon  con- 
tained 29.87  per  cent  and  that  of  the  apricot  3,17  per  cent.  The  per- 
centage of  phosphoric  acid  was  found  to  be  quite  constant  in  the 
majority  of  the  ashes,  ranging  from  11.9  per  cent  in  lemons  to  14  per 
cent  in  prunes.  Grape  ash,  however,  contained  a  high  proportion  of 
phosphoric  acid,  21.24  per  cent.  The  others,  minor  ingredients,  are 
rated  as  unimportant  and  rather  uniform.  Silica,  however,  ranges 
from  0.05  per  cent  in  the  ash  of  citrus  fruits  to  5.2  per  cent  in  that  of 
apricots  and  grapes. 
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Fruit  and  fruit  soils  in  arid  and  humid  regions,  E.  W.  Hilgard 

{California  8ta.  Bpt.  1893  and  1894,  pp.  337-334}.— A  discussion  of  tlie 
results  of  analyses  of  a  number  of  soils  from  arid  and  humid  regions 
and  of  fruits  grown  on  these  diflerent  soils.  Tables  are  given  showing 
the  average  of  analyses  of  iGQ  humid  and  313  arid  soils,  and  the  albu- 
minoids, sugar,  acid,  and  ash  of  various  California  fruits.  In  all  the 
fruits  examined,  except  the  orange,  the  nutritive  value  is  greater  than 
in  the  analyses  of  the  like  European  fruits,  the  increase  in  some 
instances  being  as  much  as  50  per  cent.  More  extended  and  careful 
study  of  the  subject  is  urged. 

Analyses  of  bananas  and  banana  soils  from  the  Sandwich 
Islands,  G.  E.  Colby  ( California  Sta.  Rpt.  1893  and  1894, pp.  275-279).— 
Tabulated  results  of  the  analyses  of  2  samjiles  of  soils  from  Honolulu, 
made  to  determine  their  requirements  in  the  way  of  fertilizers  for 
bananas.  In  addition,  leaves  and  fresh  fruit  of  the  banana  were 
analyzed  to  learn  the  ingredients  drawn  by  them  from  the  soil.  It  is 
calculated  that  an  average  80-lb.  bunch  of  bananas  extracts  0.55  lb.  of 
muriate  of  potash.  Potash  salts  or  kainit,  and  Chile  saltpeter,  dried 
blood,  or  some  other  nitrogenous  fertilizer,  and  lime  in  the  shape  of 
coral  sand,  are  recommended.  As  chlorin  is  needed  a  dressing  of  salt 
is  also  suggested. 

Analyses  of  California  oranges  and  lemons,  G.  E.  Colby  {Cali- 
fornia Sta.  Rpt.  1893  and  1894,  pp.  240-256). — This  comprises  descriptive 
notes  upon  citrus  fruits,  tabulated  proximate  analyses  of  32  samples  of 
oranges,  18  of  lemons,  and  1  of  pomelo,  and  is  a  continuation  of  the 
work  presented  in  Bulletin  93  of  the  station  (E.  S.  11.,  3,  p.  78).  Tables 
are  given  showing  the  results  of  analyses  in  detail. 

The  Navel  orange  was  found  to  be  the  largest,  but  the  large  propor- 
tion  of  rind,  28  per  cent,  gave  it  little  if  any  advantage  on  account  of  its 
size  over  smaller  oranges  with  thinner  rinds.  The  varieties  St.  Michael 
and  Taidive  possessed  only  20  per  cent  of  rind.  The  Navel  was  also 
the  driest  orange,  and  the  two  others  mentioned  the  juiciest,  though 
closely  followed  by  Medium  Sweet,  Malta  Blood,  and  some  seedlings. 
The  King  orange,  of  which  but  3  specimens  were  analyzed,  contained 
the  most  sugar,  13.17  per  cent,  being  followed  closely  by  seedlings  and 
Navels.  The  largest  amount  of  acid  was  found  in  a  sample  of  Malta 
Blood,  2.04  per  cent,  and  least  in  the  Mandarin.  The  Navel  also  pos- 
sessed little  acid. 

The  lemons  analyzed  showed  an  average  of  2-4.8  per  cent  rind,  which 
is  lower  than  was  found  the  two  years  previous.  The  highest  per  cent 
of  acid  was  8.40  in  Eoyal  Messina,  in  which  the  juice  was  55  per  cent 
of  the  whole.  The  highest  sugar  content  was  3.40  per  cent,  also  in. 
Eoyal  Messina. 

Analyses  of  the  pomelo  gave  2.7  ])er  cent  of  citric  acid  and  9.5  per 
cent  of  sugar,  cane  sugar  comprising  5  per  cent. 
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The  following  table  shows  the  average  percentages  of  sugar  and  acid 

in  varions  samples  of  several  varieties  of  oranges  analyzed  in  1883  and 

18yi-'93: 

Average perceniages  of  sugar  and  acid. 


Variety. 


Sugar.    Acid. 


Navels 

Seedlings 

MeiUtcriaiieau  Sucrts.. 

St.  MichaeU 

Malta  iilood 

Ruby  Blood 

King 

Tardive  (Valentia  Late) 


Hastened  energy,  a  new  theory,  J.  H.  Watkins  {Proc.  Ga.  Hort. 
8oc.  18!J3, 2>P-  (>2-<)ii). — This  paptT  deals  with  experiments  conducted  to 
ascertain  the  effect  of  planting  immature  or  prematurely  rii)ened  fruit 
seeds.  Peaches  were  chiefly  employed  in  the  experiment.  It  was  found 
that  seeds  planted  from  hastily  ripened  fruit  possessed  a  low  degree  of 
vitality  and  a  large  ])ercentage  would  not  germinate.  Such  seedlings 
as  grew  produced  fruit  much  earlier  thau  did  the  parent  tree,  and  iu 
many  cases  of  improved  quality. 

Field  experiments  with  fertilizers  on  peach  trees  {'N'ew  Jersey 
IStas.  Rpt.  18!J3,  pp.  138-143). — Notes  on  a  continued  expeiimcnt  begun 
in  1884  on  a  private  farm.  Potash,  either  alone  or  in  combination,  has 
given  the  best  results,  while  nitrate  of  soda  appears  to  have  exerted 
an  unfavorable  influence,  except  when  used  in  connection  with  super- 
phosphates. 

ISTotes  are  also  given  for  an  experiment  just  commenced  on  another 
farm  to  test  the  effect  of  overfertilizing  fruit  trees,  and  the  effect  of 
nitrogen  and  phosphoric  acid  supplied  in  dilferent  ways,  in  one  case 
by  means  of  nitrate  of  soda  and  boneblack,  and  in  another  by  ground 
bone  and  ground  fish.  In  both  cases  potash  is  given  as  muriate  of 
potash.  On  each  of  the  fertilized  plats  the  yield  in  181)3  was  more  thau 
on  an  unfertilized  plat. 

Soil  tests  ^vith  fertilizers  used  on  peach  trees,  A.  T.  Nbale 
{Delaware  Sta.  Rpt.  1893,  pp.  13-l(i). — Notes  and  tables  showing  tlie 
results  of  ex[^eriments  conducted  on  2  private  farms  to  ascertain  the 
value  of  the  several  soils  and  the  fertilizers  required  by  each.  Both 
nitrogenous  and  potash  fertilizers  gave  favorable  results,  but  the  best 
returns  were  found  when  the  two  styles  of  fertilizers  were  combined. 
Crim.son  clover  is  regarded  as  a  valuable  fertilizer.  Mountain  Kose, 
Crawfoid  Earl}^,  and  Foster  were  the  varieties  of  peaches  used  in  the 
test,  which  has  been  conducted  3  years  and  is  to  be  continued. 

Orchard  fruits,  C.  n.  Siiinn  {CaUf>ivnia  Sta.  Rpt  1893  and  18!} J ^ pp. 
361-373). — Notes  on  the  orchard  work  conducted  at  the  California  Foot- 
hill Station  at  Jackson,  An:ador  County.  This  comprises  comparative 
and  cultural  notes  on  the  various  varieties  of  apjjles,  almonds,  apricots, 
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plums,  prunes,  cherries,  nectarines,  pears,  and  peaches.  Several  of  the 
different  kinds  of  fruits  are  planted  on  both  red  soil  and  granite  soil  to 
determine  their  relative  value.  Although  in  other  places  the  granite 
soil  is  condemned,  here  it  is  found  well  adapted  to  many  trees,  respond- 
ing rapidly  to  proper  fertilizers.  Tabulated  data  are  given  showing 
the  dates  of  blooming  and  ripening  of  62  varieties  of  peaches  and  the 
order  of  ripening  of  17  leading  varieties  is  compared  with  that  of  the 
same  varieties  in  the  valley  of  Alameda  County.  There  is  a  well- 
marked  difference,  showing  the  preference  in  different  varieties  for 
different  altitudes. 

Orchard  fruits  at  Paso  Robles,  C.  H.  Shinn  {California  Sta.  Ept. 
1893  and  1894,  pp.  3S0-3!J2). — Comparative  and  cultural  notes  on  the 
orchard  at  the  California  Southern  Coast  Range  Substation,  data  being 
given  for  32  varieties  of  cherries,  13  of  almonds,  49  of  peaches,  9  of 
nectarines,  11  of  apricots,  21  of  plums  and  prunes,  and  several  of 
apples,  pears,  olives,  walnuts,  chestnuts,  quinces,  mulberries,  and  figs. 
The  work  in  the  vineyard  is  mentioned,  and  notes  given  on  3  varieties 
of  gooseberries  and  on  the  Logan  berry. 

Orchard  fruits  at  San  Joaquin  Valley  Station,  C.  H.  Shinn  {Cal- 
ifornia iSta.  Ept.  1893  and  1894,  pp.  404-410, pi.  1). — Notes,  chiefly  cul- 
tural, on  the  orchard  at  this  California  substation,  especially  in  regard 
to  the  methods  of  correcting  the  alkali  soil,  for  which  purpose  gypsum 
has  been  found  most  valuable.  Tabulated  data  are  given  for  10  vari- 
eties of  apples,  18  of  apricots,  3  of  almonds,  10  of  nectarines,  45  of 
peaches,  13  of  pears,  and  28  of  plums  and  prunes.  An  engraving  from 
a  photograph  is  given  showing  the  weakness  of  pear  trees  grown 
on  strong  alkali  soil  as  compared  with  those  on  soil  possessing  less 
alkali. 

Orchard  fruits  at  the  South  California  Substation,  C.  H.  Shinn 
{California  Sta.  Rpt.  1893  and  1894,  pp.  416-419).— Bvief  notes  on  the 
orchard  at  this  substation,  which  is  making  a  fine  growth,  although  so 
young  that  the  yield  is  small.  Notes  are  given  on  olives,  lemons, 
oranges,  almonds,  cherries,  peaches  and  nectarines,  apricots,  plums 
and  prunes,  pears,  apples,  figs,  grapes,  and  walnuts  and  chestnuts. 

The  Logan  berry,  E.  J.  Wiokson  {California  Sta.  Rpt.  1893  and 
1891,  p.  340,  pi.  1). — Illustrated  descriptive  notes  on  this  peculiar  rasp- 
blackberry  cross,  which,  in  the  station  grounds,  has  proved  to  be  a 
robust  grower,  with  large  handsome  fruit,  possessing  a  striking  flavor 
suggestive  of  a  combination  of  that  of  raspberries  and  blackberries. 
The  plant  appears  to  be  free  from  all  kinds  of  leaf  diseases. 

Notes  on  strawberries  for  1894  {Neio  York  State  Sta.  Bui.  76,  pp. 
429-444,  pi.  1). — Descriptive  and  cultural  notes  and  tabulated  data  for 
75  varieties  of  strawberries  fruited  on  the  station  grounds  for  the  first 
time.  They  were  grown  in  matted  rows  on  stiff  clay  loam,  tile  drained, 
and  fertilized  with  barnyard  manure.  They  were  given  one  cultivation 
in  the  spring  and  mulched  4  or  5  in.  deep  with  straw  during  the  winter, 
16352— No.  9 5 
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A  table  of  productiveness  showing  also  the  season  of  ripening  is  given 
for  27  varieties,  of  which  Allen  No.  5  and  Hayne  No.  31  lead,  with  yields 
of  312  oz.  and  283  oz.,  respectively,  from  33  sq.  ft.  of  ground.  See  No. 
2  ranks  third,  with  a  yield  of  196  oz.  Of  varieties  ripening  before  June 
21  and  termed  early,  See  No.  1  was  the  most  productive.  Of  10  late 
varieties.  Station  No.  198  gave  the  greatest  yield  after  July  3.  One 
hundred  and  sixty-four  varieties  of  strawberries  were  grown  at  the  sta- 
tion during  the  year,  exclusive  of  several  hundred  varieties  of  station 
seedlings.  The  work  at  the  station  iu  breeding  strawberries  for  the 
purpose  of  originating  new  varieties  is  mentioned. 

Experiments  -with  fertilizers  on  stravrberries  {yew  Jersey  Stas. 
Bpt.  1893^  pp.  143-145). — Notes  on  fertilizing  2  x)lats  of  strawberries 
with  nitrate  of  soda,  ground  bone,  and  kainit.  In  addition  1  jdat 
received  nitrate  of  soda  each  sj^ring.  The  latter  plat  gave  an  increase 
in  yield  of  about  20  per  cent. 

The  ash  of  grapes,  F.  T.  Bioletti  {CaUfornia  Sta.  Rpt.  1893  and 
1894,  pp.  322-326). — Notes  and  tabulated  data  on  the  analyses  of  the 
ash  of  5  samples  of  grapes  and  raisins  and  1  of  wine,  to  gain  informa- 
tion as  to  the  amount  of  soil  ingredients  taken  from  the  ground  and 
the  fertilizers  needed  by  the  crop.  The  results  are  compared  with  those 
obtained  from  analyses  in  Europe  and  found  to  be  much  the  same,  the 
California  analyses,  however,  showing  a  higher  percentage  of  soda  and 
a  lower  j)ercentage  of  lime  than  was  found  by  the  European  analyses. 
This  is  accounted  for  by  the  difierence  of  soil,  the  California  grapes 
being  grown  in  rich  interior  valleys  where  the  soil  contained  much  pot- 
ash and  soda.  As  the  phosphoric  acid  taken  from  the  soil  is  propor- 
tionately large  in  amount,  phosphatic  manures  are  recommended,  and 
the  popular  belief  that  the  application  of  such  manures  to  vineyards 
will  communicate  bad  odors  to  wine  is  declared  to  be  erroneous. 

The  following  table  shows  the  results  of  the  analyses  compared  with 
those  of  wheat  as  regards  the  fertilizing  ingredients  taken  up: 

Ingredients  abstracted  from  the  soil. 


5  tons  of  grapes  per  acre,  average  of  5  California 
analyses 

5  tons  of  grapes  per  acre,  average  of  3  German 
analyses , 

Wheat  hay  (Johnson),  4,H001bs  per  acre 

Wheat  (Jolinson),  20  bii.  per  acre 

Wine  (;\rataro,  from  Santa  Clara  Coimtj'),  800  gal. 
per  acre  


Total  ash. 


Poun  ds. 
50.00 

50.00 

24«.  00 

24.00 

15.37 


Potash. 


Founds. 

25.48 

25.07 

43.92 

.     7.85 

6.C7 


Phosphoric 
acid, 


1  ounds 
10.02 

10.50 
19.80 
11.00 

2.30 


Kitrogen. 


Pounds. 
12.60 

17.00 
42.  00 
24.00 

.64 


Cassava,  J.  H.  Hart  {Boy.  Bot.  Gard.  Trinidad,  Misc.  Bui.,  2  {1S95),  No.  1,  ;>/?. 
25-27). — Remarks  on  anal3'ses  of  bitter  and  sweet  cassava,  showing  that  the  nou- 
poisouous  variety  apparently  does  not  exist  in  Trinidad.  It  is  believed  that  the 
amount  of  lirusslc  acid  in  sweet  cassava  is  nearly  equal  to  that  in  the  bitter,  and 
that  too  much  confidence  has  been  used  in  attributing  non-poisonous  properties  to 
the  sweet  cassava.  Careful  boiling  of  sweet  cassava  in  two  or  three  waters  is 
advised  to  expel  all  of  the  volatile  prussic  acid. 
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Castor  beans,  S.  M.  Tracy  (Mississippi  Sia.  Bpt.  1S93,  pp.  26,  27). — Brief  notes  on 
crops  grown  in  1892  and  1893.     An  obscure  bliglit  caused  the  failure  of  this  crop. 

Echinocystis  lobata,  E.  Axdr6  {Rev.  Rort.,  67  (1895),  No.  1,  pp.  9,  10^  fig.  1).—A 
description  of  this  American  curcubit,  which  is  recommended  as  an  ornamental 
plant  chiefly  on  account  of  its  oval-shaped  spiny  fruits. 

"Wild  horse-radish,  G.  Alluard  (Bev.  Hort.,  67  (1895),  No.  3,  pp.  86,  87,  fig.  1). — 
Notes  on  its  collection  and  preparing  for  market,  witli  directions  for  cultivation. 

The  leeks,  G.  Alluard  (Bev.  Hort.,  67  (1895),  Xo.  1,  pp.  20-22,  fig.  3). — Descriptive 
and  cultural  notes  on  several  varieties  of  leelis,  giving  directions  for  their  best 
cultivation. 

Onions  from  seed,  C.  L.  Newman  (Arkansas  Sta.  Bpt.  1894,  pp.  93-95). — A  reprint 
from  Bulletin  28  of  the  station  (E.  S.  \l.,  6,  p.  419). 

Salsify,  C.  L.  Newman  (Arkansas  Sta.  Bpt.  1894,  pp.  95,  96). — A  reprint  from  Bul- 
letin 28  of  the  station  (E.  S.  R.,  6,  p.  423). 

Culture  and  cooking  of  Sechium  edule  (Agl.  Jour.  Cape  Colony,  7  (1894),  No.  26, 
p.  614). 

Varieties  of  s-weet  potatoes,  C.  H.  Shixn  (California  Sta.  Bpt.  1893  and  1894,  pp. 
^^0-4 ?tf).— Twenty-one  varieties  of  potatoes  tested  at  the  Southern  California  Sub- 
station are  described,  and  for  a  few  of  these  the  results  of  cooking  tests  are  noted. 

Best  forms  of  food  for  the  siweet  potato  crop,  A.  W.  Pearson  (Amer.  Agr.  (mid- 
dle ed.),  1895,  Mar.  23,  p.  314). — Advises  use  of  chemical  manures  applied  some  months 
before  planting. 

The  cultivation  of  tomatoes  on  a  large  scale  in  the  vicinity  of  Paris,  G.  Allu- 
ard (Bev.  Hort.,  67  (1895),  No.  2,  pp.  45-47,  fig.  1). — A  general  article  on  the  subject 
dealing  with  the  cultural  method  and  describing  some  of  the  varieties  most  in  use. 

A  new  method  of  etiolation,  E.  A.  Cahriere  (Bev.  Hort.,  67  (1895),  No.  1,  pp.  12, 
13,  figs.  2). — Description  of  a  method  of  blanching  chicory  and  other  salad  plants 
by  placing  a  cask  over  the  growing  plant  with  its  sides  perforated  with  holes  to 
allow  free  circulation  of  air. .  The  method  is  claimed  to  be  very  successful. 

Truck  farming  on  the  coast  lands,  G.  M.  Ryals  (Proc.  Ga.  Hort.  Soc,  1892,  pp. 
26-29). — Notes  on  market  gardening  in  the  coast  region  of  Georgia,  with  remarks  on 
the  preparation  and  fertilizing  of  the  land,  the  character  of  seed  to  be  used,  and 
shipping  and  marketing.     Celery  is  regarded  as  an  especially  valuable  crop. 

Some  apples  adapted  to  all  sections  of  Arkansas,  J.  T.  Stinson  (Arkansas  Sta. 
Bpt.  lS94,pp.  44-47).— k  reprint  from  Bnll.jtin  26  of  the  station  (E.  S.  R.,  5,  p.  1075). 

Arkansas  seedling  apples  and  nursery  stock,  J.  T.  Stinson  (Arkansas  Sta.  Bpt. 
1894,  pp.  48-50).— A  reprint  from  Bulletin  26  of  the  station  (E.  S.  R.,  5,  p.  1075). 

Analyses  of  figs,  G.  E.  Colby  (California  Sta.  Bpt.  1893  and  1894,  pp.  225-235). — 
A  reprint  from  Bulletin  102  of  the  station  (E.  S.  R.,  5,  p.  301). 

Figs  at  the  Foothill  Station,  G.  Hansen  (California  Sta.  Bpt.  1893  and  1894,  pp. 
S75-378). — Comparative  notes  on  some  of  the  varieties  of  figs  grown  at  this  Cali- 
fornia substation.  Fifty-two  varieties  are  planted.  The  variety  Hirtu  du  Japon 
is  considered  the  best  bearer.  Of  the  white  varieties  White  Adriat:-;  DuRoi,  and 
White  Marseilles;  of  brown,  Drap  d'Or  and  Brown  Turkey;  and  of  black,  Pasteliere 
and  Rond  Noir  were  most  satisfactory. 

Figs  at  Tulare  Station,  .J.  Forrer  (California  Sta.  Bpt.  1893  and  1894,  pp.  411- 
414). — Descriptive  and  comparative  notes  on  39  varieties  of  tigs  grown  at  this  sub- 
station. 

The  mango,  .T.  H.  Hart  {Boy.  Bot.  Card.  Trinidad,  Misc.  Bui.,  2  (1895),  No.  1,  pp. 
11-13). — Cultural  notes  on  Mangifera  indioa,  especially  in  reference  to  the  soil  and 
grafting.  It  is  stated  that  if  well  cultivated,  mangoes  will  produce  sweet,  pleasantly 
flavored  fruit  that  deserves  a  wide  reputation.  The  varieties  cultivated  at  the 
botanic  gardens  are  named. 

The  mangosteen,  J.  H.  Hart  (Boy.  Bot.  Card.  Trinidad,  Misc.  Bui.,  2  (1395,)  No.  1, 
pp.  10,  11). — Notes  on  the  tree  and  fruit  of  Garcinia  mangosteena,  which  has  been 
introduced  from  the  East  Indies  into  Trinidad,  where  it  is  growing  well,  and  the 
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fruit  being  liked.  The  raaiijjfosteeu  possesses  a  thick,  brittle,  bitter  rind,  wliich 
readily  cracks  off,  exposing  the  white  pulp  divided  into  quarters.  Only  1  or  2 
mature  seeds  are  produced  by  each  fruit. 

Olive  culture,  A.  P.  Rxysk  {California  Sta.  Bpt.  1S93  and  1S94,  pp.  298-323).— C\\\- 
tural  notes  for  the  olive,  comprising  remarks  on  pruning,  curing,  harvesting,  and 
storing  of  the  fruit  and  the  expression  of  the  oil.  The  greater  part  of  the  i)ai)er  is 
a  reprint  fioin  Bulletin  104  of  the  station  (E.  S.  R.,  6,  p.  141). 

Twig  budding  and  grafting  the  olive,  E.  J.  Wickson:  {California  Sta.  Rpt.  1S93 
and  1S94,  pp.  -139,  S40). — A  brief  note  on  the  subject,  including  a  letter  from  an  exper- 
ienced orchardist,  detailing  methods  employed  by  him  in  buddiug  and  grafting, 
which  have  proved  most  successful. 

Olives  and  olive  oil,  A.  P.  Hayne  {California  Sla.  Rpt.  1893  and  1894,  pp.  279-297, 
pi  X). — Descriptive  notes  on  the  trees  aud  fruit  of  20  varieties  of  olives,  with  analy- 
ses showing  the  number  of  olives  in  100  gm.  aud  the  percentage  of  pit,  flesh,  and 
oil  in  the  fruit.  Fifty-six  varieties  of  olives  are  now  planted  at  the  various  sub- 
statious. 

The  peach  palm,  J.  H.  Mxni  {Hoy.  Bot.  Card.  Trinidad,  Misc.  Bui.,  2  {1893),  No.  1, 
pp.  28,29). — Descriptive  notes  on  Gailielma  speciosa,  which  is  found  growing  well  in 
Trinidad.  The  palm  usually  bears  two  crops  in  a  year,  that  in  October  being  com- 
posed of  large  fruit  with  abortive  seeds,  while  the  other  consists  of  small  fruits 
with  hard  fertile  seeds.  The  October  fruit  is  boiled  and  eaten  with  salt,  aud  is  con- 
sidered a  very  nutritious  human  food. 

Japanese  plums,  L.  H.  Bailey  {Rev.  Hort.,  67{1S95),  No.  2,  pp.  51,  5;?).— Translated 
from  Gardener's  Chronicle,  giving  brief  descriptive  and  comparative  notes  on 
the  chief  varieties  of  Japanese  plums  that  have  been  introduced  aud  grown  in 
America. 

Examination  of  California  prunes,  apricots,  plums,  and  nectarines,  G.  E. 
Colby  {California  Sta.  Rpt.  1S93  and  1894,  pp.  257-.2GS). — A  reprint  of  Bulletin  101 
of  the  station  (E.  S.,R.,  A,  p.  918). 

Analyses  of  prunes  and  apricots,  G.  E.  Colijy  {California  Sta.  Rpt.  1893  and  1894, 
pp.  268-271). — Descriptive  notes  on  6  varieties  of  jn-uues  and  1  of  apricot,  with  a  table 
giving  in  detail  the  results  of  the  proximate  analyses.  The  sugar  content  in  all  the 
instances  was  below  that  determined  by  previous  analyses.  French  prunes  pos- 
sessed the  most  sugar,  13.95  per  cent. 

Catalogue  of  the  fruit  trees  at  the  California  Experiment  Stations  {California 
Sta.  R]}t.  1893  and  1894,  pp.  474-490).— This  comprises  long  lists  of  the  varieties  planted 
at  the  central  station  aud  at  4  substations,  there  being  given  274  varieties  of  apples, 

18  of  crab  apples,  23  of  almonds,  48  of  apricots,  40  of  cherries,  5  of  chestnuts,  2  of 
citron,  68  of  tigs,  6  of  lemons,  10  of  mulberries,  17  of  nectarines,  20  of  oranges,  169  of 
peaches,  166  of  i)ears,  120  of  plums  and  prunes,  7  of  persimmons,  8  of  quinces,  and 

19  of  walnuts. 

Fruit  culture  in  north  Georgia,  J.  C.  Miller  ( Proc.  Ga.  Hort.  Soc.  1892,  pp.  68-70).— 
General  remarks  on  fruit  growing  in  northern  Georgia,  the  author  bnUeving  that 
fruits  can  be  produced  here  equal  to  those  grown  in  California. 

Catalogue  of  Georgia  fruits  {Proc.  Ga.  Hort.  Soc.  1892,  pp.  71-86;  1893,  pp.  69-85).— 
An  annotated  list  aud  tabulated  data  for  various  kinds  of  fruit  successfully  culti- 
vated in  Georgia,  the  State  being  divided  into  4  sections,  the  ui^iier  or  mountain, 
the  middle,  the  southern,  and  lower  or  coast  region. 

Fruits  of  Bohemia,  F.  Thomayer  {Rev.  Hort.,  67  {1895),  No.  1,  pp.  17,  i<S).— His- 
torical notes  on  several  varieties  of  apples,  peaches,  and  other  fruits  which  have 
been  originated  in  Bohemia,  which  has  for  centuries  been  noted  for  its  orchards  aud 
its  production  of  valuable  varieties  of  fruits. 

Fruit  culture  in  Gironde,  C.  Gerand  {Rev.  Hort.,  67  {1895),  No.  4,  pp.  74-76). — 
Sliort  articles  giving  the  status  of  fruit  growing  in  this  Department,  with  lists  of 
the  preferred  varieties. 
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Various  methods  of  soil  improvenients  in  orchards,  N.  ScrixElDEU  (Eec. 
FToit.,  67  {1S95),  No.  1,  pp.  22-25;  No.  2,  pp.  4c9-5(^).— Goneral  remarks  ou  the  subject 
(Ifiilinj^  with  maunring  and  tilling  the  gronnd. 

An  implement  for  vine  grafting,  E.  AxDUi':  (Rev.  Hort.,  67  (1S9J),  No.  4,  pp.  67,  68, 
fiff.  1). — Illnstrated  description  of  an  apparatus  for  cutting  the  steins  of  grape  vines 
Ln  making  various  kinds  of  grafts. 

Notes  on  pruning  deciduous  fruits,  W.  H.  Tvsox  {California  Sia.  Bpt.  1893  and 
1894,  pp.  397-400). — General  remarks  on  the  subject  and  special  directions  as  to  the 
proper  pruning  to  he  given  almonds,  apricots,  prunes,  apples,  pears,  cherries,  and 
peaches.  Severe  pruning  is  advised  for  most  cases,  low,  round  heads  to  he  estab- 
lished. 

The  effect  of  pioming  and  training  on  the  natural  habits  of  the  grape,  S.  U. 
RiKGEL  {Proc.  Ga.  Hort.  Soc.  1892,  pp.  32-34).— Gen&vn\  notes  on  the  subject,  with  a 
discussion  of  the  respective  value  of  various  systems.  Fuller's  oblique  training  is 
recommended  for  trellises,  and  the  serpentine  system  for  stakes.  Intelligent  pruning 
is  urged. 

Earliness  vs.  quality  in  fruits,  S.  Hape  {Froc.  Ga.  Hort.  Soc.  1892,  pp.  67,  68).— A 
short  popular  pai)er  urging  tliat  earlj-  fruits  are  apt  to  he  immature  and  possess 
little  or  insipid  flavor. 

Transportation  of  fruits  and  vegetables,  W.  L.  Glessxer  {Proc.  Ga.  Hort.  Soc. 
1893,  pp.  26-28). — A  general  discussion  of  the  problem  f>f  the  transportation  of  hor- 
ticultural products,  picking,  packing,  and  shipping  being  in  turn  considered.  Care 
in  icing  the  refrigerator  cars  is  urged. 

Canning  vegetables  and  fruits  {Amer.  Agr.  (middle  ed.),  1895,  Mar.  5,  p.  252).- 
Tabulated  data  give  the  results  obtained  at  a  California  cannery  regarding  the  num- 
ber of  pounds  of  each  fruit  and  vegetable  recjuired  to  make  100  lbs.  of  canned  goods, 
amount  of  sugar  required,  and  cost  of  labor  in  canning. 

Canning,  drying,  and  preserving  fruit,  A.  H.  Benson  {Agl.  Gaz.  N.  S.  W.,  5 
{1894),  No.  12,  pp.  857-806). 

A  ne-w  process  of  preparing  raisins,  A.  Petit  {liev.  Hort.,  67  {1895),  No.  1,  pp. 
69,  70). — A  brief  description  of  a  scheme  of  curing  raisins  by  exposing  them  to  an 
atmosphere  of  alcoliol  vapor  at  60°  F.  for  2  mouths. 

Report  of  horticulturist  {Mississippi  Sfa.  Bpt.  1895,  pp.  33-37). — A  report  on  the 
horticultural  work  of  the  station,  strawberries  and  grapes  having  received  most 
attention,  and  being  treatel  of  at  greatest  length.  Cultural  notes  are  given  for 
these  fruits.  The  horizontal  trellis  is  preferred  for  training  grapevines.  Cotton- 
seed hulls  are  recommended  as  mulch  and  fertilizer  for  strawberries,  and  ashes  for 
fertilizing  grapes.  Lists  of  the  preferred  varieties  of  strawberries  and  grapes  are 
given. 

FORESTRY. 

The  chestnut  in  the  West,  C.  A.  Keffer  {Garden  and  Forest,  8  {1895),  p.  83). 

The  honey  locust  in  the  West,  C.  A.  Keffer  {Garden  and  Forest,  8  {1895),  p. 
112). — The  tree  has  flourished  very  well  ou  the  dry  uplands  of  western  Kansas, 
although  a  failure  at  the  South  Dakota  Station. 

Notes  on  the  distribution  of  the  yellow  pine  in  Nebraska,  C.  E.  Bessey  {Gar- 
den and  Forest,  8  {1895),  pp.  102,  103). 

Species  of  cork-forming  trees,  H.  Mayr  {Ccntbl.  Ges.  Forstw.  irien,  21  {1895),  No. 
2, pp.  55-57). — The  author  enumerates  Ulmus  snherosa,  Acer  campestre,  Enonijmus  euro- 
pceus,  Fraxiniis  anomala,  Xanthoxylum  clava-hercnles,  Quercus  suher,  Q.  occidentalis,  etc. 

The  lesson  of  the  forest  fires,  B.  Hubbard  {Pop.  Sci.  Monthly,  1895,  Mar.,  pp. 
586-596). 

The  forestry  stations,  C.  H.  Silixx  {Culifornia  Sia.  Rpt.  1893  and  1894,  pp.  425- 
4S2). — A  brief  history  of  the  establishment  aud  a  report  on  the  present  condition  of 
the  forestry  stations  at  Chico  aud  Santa  Monica  are  given. 
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SEEDS— WEEDS. 

Distribution  of  seeds,  plants,  cuttings,  etc.,  E.  J.  Wickson  [Cali- 
fornia ,Sfa.  Rpt.  J893  and  1894, pp.  343-363,  fig.  1).—A  report  is  oiven  of 
the  distribution  by  the  station  of  seeds,  plants,  cuttings,  etc.,  since 
1890,  the  details  of  the  offerings  having  appeared  in  Bulletins  95,  98, 
and  103  of  the  station  (E.  S.  E.,  3,  p.  444;  4,  p.  557;  5,  p.  G83).  Statis- 
tics are  given  of  the  distributions  since  1880,  showing  that  there  were 
sent  out  52,310  plants  and  cuttings  and  40,457  ounces  of  seed.  Brief 
reports  are  given  by  the  voluntary  experimenters  on  the  materials 
sent  out.  A  list  of  donations  to  the  station  since  December,  1892,  is 
a])peu(lcd. 

Some  Oregon  weeds,  M.  CRAia  [Oregon  Sta.  Bui.  32,  pp.  99-116, 
figs.  9). — The  author  gives  illustrated  descriptive  notes  on  5  trouble- 
some weeds,  as  follows :  Canada  thistle  [Cnicus  arvensis),  bull  thistle  [C. 
lanceolatus),  sow  thistle  [Sonchus  arvensis),  spiny  or  dagger  cockle  bur 
[Xanthium  spinosum),  and  Eussian  thistle  [l^alsola  Jcali  tragus).  The 
State  laws  relating  to  the  destruction  of  Canada  thistle  and  dagger 
cockle  bur  are  given,  and  in  addition  to  the  ones  enumerated  above 
the  author  suggests  that  the  laws  be  modified  to  include  French  pink 
[Centaurea  cyanus),  dog  fennel  [Anthemis  cotula),  tarweed  [^ladia  spi).), 
white  mustard  [Brassica  campestris),  oxeye  daisy  [Chrysanthemum  leii- 
eanthemum),  and  moth  mullein  [VerJjascum  hlattaria). 

Directions  are  given  for  the  destruction  of  weeds  in  general,  with  spe- 
cific directions  for  the  5  species  particularly  mentioned  in  the  bulletin. 

Germination  of  black  •walnuts  and  acorns,  G.  B.  Sud worth  (Ga7-den  and  Forest, 
8  [1S95),  pp.  105,  106). — The  author  accounts  for  the  proloDged  vitality  of  seeds 
deeply  planted  as  due  to  the  probably  accidental  but  proper  adjustment  of  moisture 
conditions. 

The  vitality  of  seed,  A.  Peter  [Nachrichten  Kl.  Ges.  wissen^ch.  GUttbujen ;  ahs.  in 
Nature,  51  [1S95),  Feb.SS,  p.  422). — The  author  gives  the  results  of  a  second  series  of 
cultural  experi/nents  with  dormant  seeds  taken  from  various  depths  in  the  soil  of 
woodlands  or  forest.  "The  forest  in  question  was  the  site  of  villages  and  cultiva- 
tion that  disappeared  several  centuries  ago;  and  some  of  the  samples  were  taken 
from  a  dense  forest,  100  to  1.50  j^ears  old,  under  the  shade  of  which  there  has  been 
no  surface  vegetation  for  years.  The  principal  7)oint  to  investigate  was  the  proba- 
ble existence  of  seeds  of  cornfield  weeds  still  possessing  the  power  of  germinating 
and  developing  into  reproductive  plants.  The  author  succeeded  in  raising  a  large 
number  of  plants  belonging  to  about  50  species,  including  some  of  the  weeds  of  cul- 
tivation ;  and  he  believes  he  lias  good  grounds  for  supposing  that  many  pasture  plants 
and  cornfield  weeds  retain  their  vitality  for  more  than  a  half  century,  under  the 
conditions  he  describes." 

On  the  seeds  of  Moabi,  H.  Lecomte  and  A.  Hebert  (Compt.  Rend.,  120  {1S95), 
No.  7,  pp.  374-377). 

On  the  seeds  of  the  Coula  of  the  French  Congo,  H.  Lecomte  and  A.  HiSbert 
[Compt.  Bend.,  120  {1S95),  No.  4,  pp.  200-202). 

Methods  of  planting  and  destroying  Bermuda  grass,  C.  L.  Newman  [Arkansas 
Sta.  Rept.  1S94,  pp.  103-10S).—A  reprint  from  Bulletin  28  of  the  station  (E.  S.  R.,  6, 
p.  430). 
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A  method  of  destroying  dodder,  A.  Servais  {Iiujen.  Agr.  Gcml}lonr,5  (ISO.',),  Xo. 
8,  pp.  354,  355). — The  plauts  on  the  spots  where  dodder  is  present  are  carefully 
removed  and  burned,  the  spot  is  worked  with  a  hoe  or  rake,  and  orchard  grass  or 
some  other  quick-growing  species  is  planted  on  the  infested  spot.  The  author  states 
that  dodder  thus  treated  may  be  entirely  eradicated  within  2  years. 

Troublesome  grasses  of  southern  New  Jersey,  M.  Trkat  {Garden  and  Forest,  8 
(1895),  pp.  103, 104). — Notes  are  given  on  Elnsine  indica,  E.  wt/yptiaca,  Bermuda  grass, 
and  coco  or  nut  grass. 

DISEASES  OF  PLANTS. 

Fungus  diseases  of  plants,  B.  D.  Halsted  [New  Jersey  Stas.  Rpt. 

1893,  pp.  3^0-430,  Jigs.  63). 

Sijnops'nt. — Notes  are  given  on  fungi  on  weeds,  strawberry  diseases,  club  root  of 
cabbage  and  its  allies,  soil  rot  of  sweet  potatoes,  on  the  identity  of  the 
anthracnose  of  watermelon  and  bean,  fungus  diseases  of  the  muskmelon,  some 
fungus  diseases  of  the  pea,  a  fatal  disease  to  truck  crops,  field  observations 
upon  fruit  decays,  decays  of  mature  apples,  blight  of  ornamental  spurge, 
fungus  diseases  of  cultivated  sediims,  hollyhock  fungus  diseases,  some  carna- 
tion fungus  diseases,  mint  rust  on  balm,  fungus  diseases  of  ornamental  bulbous 
plants,  anthracnose  of  rose,  ivy  blight,  palm  diseases,  blights  of  draciena, 
orchid  diseases,  blight  of  ornamental  ferns,  bacteria  in  some  of  their  relations 
to  crop  growing,  leaf  blight  of  calceolaria,  dropsical  pelargoniums,  and  notes 
on  a  new  ExohasidUim. 

Fungi  on  weeds  (pp.  320,327). — Notes  are  given  on  several  fang-i  that 
serve  to  keep  some  of  our  worst  weeds  in  clieck.  The  species  of  fungi 
mentioned  are  Cysiopus  candidus  on  the  sheplierd's  purse  and  some 
other  cruciferous  plants,  C.  portulacce  on  the  common  purslane,  and 
Puccinia  suaveolens  on  the  Canada  thistle.  A  report  is  given  of  the 
last-named  fungus  having  nearly  exterminated  an  acre  of  the  thistle, 
scarcely  a  plant  maturing  any  seed. 

Diseases  of  the  strawberry  (pp.  327-332). — The  more  important  fungus 
diseases  of  the  strawberry  as  enumerated  aie:  Leaf  s^jot  {Spliarella 
fragaricc),  leaf  blight  {FliyUosticta  fragaricola),  leaf  spot  {tSeptoria 
aciculosa),  leaf  spot  {Ascochyta  fragaricc),  anthracnose  {Glccosporium 
fragaricc),  leaf  blight  {Ramularia  modesta),  and  mildew  [Peronospora 
fragariw).  Of  these  the  leaf  spot  {SpluereUa  fragarice)  is  perhaps  the 
most  destructive.  The  author  reviews  the  more  important  contribu- 
tions on  this  disease  since  1887,  when  there  was  given  a  comi)rehensive 
bibliography.^  Anotherof  the  leaf  spots  (Ascoc/^y/a/rfl/^arice)  may  easily 
be  mistaken  for  this  disease.  A  new  strawberry  leaf  blight  has  been 
under  investigation  by  the  author  since  1892.  It  was  tirst  discovered 
near  Syracuse,  ISTew  York,  and  it  seems  to  be  far  from  rare,  though 
often  obscured  by  the  i)resence  of  other  fungi.  The  disease  is  caused 
by  a  fungus  apparently  of  the  genus  Aposphmria.  This  fungus  appears 
to  prefer  the  upper  surface  of  the  leaf,  but  develops  its  pycnidia  on 
both  sides  of  the  leaf.  The  affected  portions  lose  their  characteristic 
green  and  soon  become  brown.     The  pycnidia  first  aj^pear  as  minute 

» U.  S.  Dept.  Agr.  Rpt.  1887,  p.  340. 
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elevations  of  the  same  color  as  tlie  leaf,  but  as  the  spores  mature  they 
become  amber  colored  and  rise  prominently  from  the  leaf.  Inocula- 
tions under  a  bell  jar  gave  within  10  days  well-developed  pycnidia  on 
healthy  leaves.  As  a  rule  it  is  only  the  old  leaves  that  are  affected 
and  these  should  be  burned.  Bordeaux  mixture  may  prove  effective 
against  this  blight. 

Club  root  of  cabbage  and  its  allies  (pp.  332-345). — This  is  a  reprint  of 
Bulletin  98  of  the  station  (E.  S.  E.,  5,  p.  685). 

Soil  rot  of  sweet  potatoes  (i^p.  345,  34G). — A  report  is  given  of  some 
field  experiments  conducted  with  the  view  of  checking  the  soil  rot  of 
sweet  potatoes.  Series  of  rows  of  plants  growing  in  infested  soil  were 
treated  as  follows : 

"  (1)  On  May  13,  2  rows  while  still  open  and  before  manuring,  were  sprayed  tlior- 
oughly  with  the  Bordeaux  mixture. 

"(2)  On  May  13,  2  rows  sprayed  as  in  1  after  the  manure  had  been  placed. 

"(3)  Two  rows  left  untreated. 

"(4)  On  May  13,  2  rows  sprayed  after  they  were  made  up  and  before  setting  the 
plants. 

"(5)  On  May  20,  2  rows  with  the  plants  sprayed  directly  after  setting. 

"(6)  On  August  10,  2  rows  sprayed  after  the  plants  had  run  vines  18  to  20  in.  long." 

The  results  obtained  showed  "that  spraying  the  rows  before  the 
addition  of  manure  is  the  better  way  of  treating  the  ground  for  the 
prevention  of  the  soil  rot  of  the  sweet  potato."  There  appears,  from 
the  tabulated  results  given,  a  gradual  increase  in  the  amount  of  soil  rot 
present  from  the  first  series  to  the  last. 

Identity  of  the  anthracnose  of  the  bean  and  watermelon  (pp.  347-352). — 
The  author  reports  having  inoculated  citrons  on  opposite  sides  of  a 
line  with  spores  from  the  bean  and  watermelon.  Both  inoculations 
grew  rapidly  and  no  differences  could  be  detected,  proving  the  identity 
of  the  two  diseases.  The  author  reviews  the  synonymy  of  the  fungus 
and  concludes  the  name  should  be  Colletotrichum  lagenarium. 

Fungus  diseases  of  the  muslmelon  (pp.  352-35G). — Mention  is  made  of 
three  of  the  more  important  diseases  of  the  muskmelon.  The  first  is  a 
downy  mildew  {Plasmopara  cubensis),  similar  to  the  downy  mildew  of 
the  grape  and  amenable  to  the  same  treatment.  The  second  is  of  a 
bacterial  nature.  Parts  of  the  plant,  as  the  stem,  petioles,  or  leaf 
blades,  when  attacked  have  a  peculiar  watery  aiipearance.  The  author 
thinks  it  probable  that  the  germs  of  this  disease  may  be  carried  over 
from  year  to  year  in  the  soil,  and  probably  several  crops  may  be  affected 
by  the  same  disease.  Spraying  is  thought  to  check  the  disease.  The 
third  trouble  is  a  leaf  spot  due  to  a  species  of  Phyllosticta.  It  is  con- 
fined to  the  leaves  and  younger  parts  of  the  vine,  and  it  seems  very 
probable  that  it  could  be  controlled  by  spraying  with  any  of  the  more 
common  fungicides. 

Some  fungus  diseases  of  the  pea  (pp.  357-362). — Several  fungus  enemies 
of  the  pea  are  described,  the  more  important  being  pea  mildew  {Erysiphe 
martii),  pea  rust  {Uromyces  appendiculatus),  pea  blights  {Ascochyta pisi 
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and  Septoria  pi.n),  black  mold  of  pea  {Plcoapora  pisi),  damping  off 
(probably  Pythium  deharyanum),  a  bacterial  disease,  and  a  disease 
attacking  the  seed,  producing  dark  olive  patches  on  the  seed  coat  a  few 
days  after  planting.  These  diseases  may  occur  singly  or  more  com- 
monly associated  with  some  of  the  otliers.  The  nature  of  their  attack 
on  the  host  is  described,  and  the  use  of  fungicides  and  selection  of 
sound  seed  recommended  as  prev^entive  treatment. 

A  fatal  disease  to  truck  cro2)s  (pp.  302-3GG). — Specimens  of  diseased 
tomato,  eggplant,  and  other  plants  were  sent  the  author  from  the  Florida 
Experiment  Station,  and  the  disease  was  recognized  as  similar  to  one 
on  lupines  in  Louisiana,  in  which  a  Penicillium  developed  abundantly 
when  placed  in  a  moist  chamber.  Cultures  made  from  the  Florida 
material  developed  sderotia  abundantly  in  a  short  time.  Cultures 
were  made  on  the  stems  of  corn,  squash,  cucumber,  and  several  weeds, 
upon  all  of  which  the  fungus  grew  vigorously.  Open-air  cultures  were 
not  so  successful,  and  on  some  idants  the  fungus  was  made  to  grow 
only  by  exercising  great  care,  and  it  is  thought  that  while  the  disease 
may  be  very  destructive  in  Florida  it  will  not  prove  serious  in  the  lati- 
tude of  Xew  Jersey.    The  study  of  this  disease  is  still  in  progress. 

A  field  observation  upon  fruit  decays  (pp.366,  367). — In  Bulletin  91  of 
the  station  (E.  S.  R.,  4,  p.  657)  the  author  reported  on  a  decay  of  quinces 
due  to  t^pluvropsis  malorum  and  claimed  that  the  source  of  contamina- 
tion was  an  apple  tree  near  by.  A  visit  was  made  in  July,  1893,  to 
the  orchard,  and  while  there  was  no  decay  manifest  on  the  quinces 
and  pears,  a  grafted  branch  of  the  suspected  apple  tree  was  loaded 
with  fruit,  a  large  per  cent  of  which  was  decayed.  The  fruit  on  the 
remaining  branches  of  the  tree  was  nnaffected.  The  obvious  remedy 
in  this  case  was  removing  the  graft  of  the  early  variety  of  fruit  (Red 
Astrachan). 

Decays  of  mature  apples  (pp.  367-377). — This  is  a  reprint  of  a  popular 
article  1  in  which  are  described  specking  of  apples,  apple  scab,  mold, 
blotch,  bitter  rot,  and  black  rot. 

Blight  of  ornamental  spurge  (pp.  377-379). — An  anthracnose  of  euphor- 
bias, due  to  Glceosporimn  euphorhice^  is  described. 

Fungus  diseases  of  cultivated  sedums  (pp.  379-381). — Two  diseases  of 
sedums  are  described,  an  anthracnose  due  to  Septoria  sedii,  and  a  dis- 
ease due  to  Vermicularia  telephii.  The  affected  portions  should  be 
collected  and  burned  to  prevent  the  spreading  of  the  diseases. 

Hollyhoclc  diseases  (pp.  381-383). — Descriptions  are  given  of  a  holly- 
hock rust  {Pncciniamalvacearum),  a  leaf  spot  {Cercospora  althceina),  and 
a  leaf  blight  {Phyllosticta  althceina).  All  sorts  of  hollyhocks  are  sub- 
ject to  these  diseases.  The  author  recommends  that  seed  should  be 
saved  oidy  from  plants  free  from  disease,  that  all  young  plants  known 
to  be  affected  should  be  rejected,  and  that  old  plants  be  sprayed  with 
Bordeaux  mixture  at  least  once  a  week  during  the  growing  season. 

1  Pop.  Sci.  Monthly,  1893,  May. 
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Some  fungus  diseases  of  carnations  (pp.  .384-391), — A  i)opiilar  paper 
read  before  the  American  Carnation  Society,  January,  1893,  describing 
carnation  leaf  spot  {Sepforia  dianthi),  anthracnose  {VoluteJla  sp.),  leaf 
mold  [Heterosporium  echinulatnm),  and  a  bacterial  disease.  Eeiiiedies 
are  suggested  for  carnation  diseases,  the  most  successful  ones  being 
sprays  of  potassium  sulj^hid  solution,  Bordeaux  mixture,  and  animoni- 
acal  copper  carbonate. 

Mint  rust  on  cultivated  balm  (pp.  391,  392). — The  mint  rust  {Puccinia 
menthce)  is  reported  on  the  cultivated  balm  {Melissa  officinalis).  The 
form  of  rust  present  is  the  one  having  echinulate  teleutospores  and  is 
known  as  form  americana. 

Fungus  diseases  of  ornamental  hulhoiis  plants  (pp.  392-39G). — Dis- 
eases of  lilies,  hyacinths,  tulips,  narcissus,  gladiolus,  and  crocus  are 
described.  The  rejection  of  all  diseased  bulbs  is  advised  as  a  pre- 
cautionary measure. 

Diseases  of  cyclamens  (pp.  39G-399). — Diseases  due  to  Phoma  cycla- 
mcnee,  Botrytis  vulgaris^  Colletotrichum  cyclamena',  and  a  bacterial  dis- 
ease are  described. 

Diseases  of  callas  (pp.  399-401). — A  bacterial  disease,  one  due  to 
Phyllosticta  richardiee,  a  disease  due  to  Cercospora  richardia^cola,  and 
another  due  to  Pestalozzia  richardice  are  mentioned. 

Rose  anthracnose  (pj).  401-405). — In  the  Annual  Report  of  the  station 
for  1892,  p.  280  (E.  S.  K.,  o,p.399),  mention  was  made  of  several  destruc- 
tive diseases  of  roses,  among  them  an  anthracnose  due  to  Olceosporium 
rosrt',  which  causes  the  defoliation  of  the  canes.  Further  investigations 
of  this  disease  show  that  the  whole  plant  is  infested  by  the  fungus, 
which  saps  its  vitality  to  such  a  degree  that  those  leaves  showing  no 
trace  of  disease  are  unable  to  perform  their  usual  functions.  The 
appearance  and  habit  of  growth  of  this  fungus  are  similar  to  the  rasp- 
berry anthracnose  {G.venetum),  and  the  author  suggests  their  probable 
identity.  Young  plants  or  young  shoots  are  most  susceptible  to  the 
disease.  Eoses  that  have  a  sickly  colored  foliage,  with  the  leav^es  falling 
prematurely,  especially  from  the  tips  of  the  canes,  may  be  suspected  of 
being  attacked  by  the  anthracnose,  and  the  pink  blotches  may  be  seen 
by  the  aid  of  a  hand  lens  on  the  leaves  and  stems.  All  affected  canes 
should  be  cut,  and,  together  with  the  fallen  leaves,  gathered  and 
burned.  Sound  jilants  may  be  x>rotected  by  frequently  spraying  them 
with  Bordeaux  mixture  or  ammoniacal  copi)er  carbonate. 

A  blight  of  variegated  ivy  (pp.  405-407). — A  blight  of  the  variegated 
forms  of  the  English  ivy  is  reported  due  to  Vermicular ia.  trichella.  Ail 
variegated  plants  are  especially  susceptible  to  fungus  diseases,  as  the 
etiolated  portions  are  less  able  to  resist  the  entrance  of  the  spores. 
All  diseased  leaves  of  such  plants  should  be  removed  and  the  remain- 
ing ones  protected  by  sprays  of  copper  compounds. 

Palm  diseases  (pp.  407-411). — Several  diseases  of  palms,  especially 
Kentias,  are  figured  and  described.     AU  diseased  leaves  or  parts  oi 
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leaves,  wliicli  may  be  recognized  by  the  dead  or  discolored  spots,  should 
be  removed  and  the  remaining  foliage  sprayed  at  least  once  a  week 
with  Bordeaux  mixture.  A  leaf  blight  of  caryotas  is  also  described 
and  the  same  treatment  recommended. 

Blights  of  dracwnas  (i)p.  412-414). — A  blight,  due  to  Fhyllosticia 
viaculicoJa,  causing  small  brown  angular  spots  in  the  leaves,  surrounded 
by  yellowish  areas,  is  described.  Another  blight  more  destructive  to 
the  thick  leaved  drac?enas  is  caused  by  V^rmicularia  concentrica.  A 
third  disease,  a  leaf  tip  blight  of  Dracxena  fragrans,  caused  by  Gloeo- 
sporium  sp.,  is  illustrated  and  described.  The  author  thinks  these  dis- 
eases could  be  prevented  to  a  great  degree  by  the  use  of  any  of  the 
standard  fungicides. 

Orchid  diseases  (pp.  414-419). — Leaf  disefises  of  Sorbralia  macrantha 
and  Bletia  volutella,  and  petal  blights  are  described.  Care  in  not  propa- 
gating from  diseased  plants  and  use  of  fungicides  are  advised  as  pre- 
ventive treatment. 

Tip  blight  of  ornamental  ferns  (pp.  419-421). — Fern  blights  are 
described  and  Bordeaux  mixture  as  a  preventive  treatment  advised. 

Bacteria  in  some  of  their  relations  to  crop  growing  (pp.  422-430). — A 
reprint  is  given  of  a  seniipopular  paper  on  bacteria  read  before  the  iS^ew 
Jersey  Horticultural  Society. 

Bacterial  leaf  blight  of  calceolarias  (pp.  430,  431). — A  disease,  due  to 
Micrococcus  sp.,  is  described  as  causing  brownish  patches  on  the 
lower  leaves. 

Dropsical  pelargoniums  (pp.-  432,  433). — Numerous  instances  are 
reported  of  pelargoniums  being  spotted,  but  no  fungus  could  be  found. 
The  author  thinks  it  probable  that  the  plants  were  affected  by  the  same 
cause,  resulting  in  what  has  been  called  oedema  of  tomato.^  Tiie 
remedy  recommended  is  a  cooler,  dry  soil,  with  increased  light  wherever 
possible. 

Notes  on  a  new  Exobasidium  (pp.  434-436). — ]^otes  are  given  on  Exo- 
basidium  x>eclii,  a  fungus  almost  entirely  confined  to  the  inflorescence 
of  Andromeda  mariana,  its  attack  resulting  in  abnormally  developed 
flowers. 

Report  of  the  mycologist,  F.  D.  Chester  {Delaicare  Sta.  Rpt.  1893, 
pp.  103-131,  figs.  2). 

Synopsis. — A  report  is  given  oa  the  treatment  of  peach  rot  and  blight;  observations 
on  root  rot  of  criiiisou  clover,  diseased  cowpeas,  and  authracnose  of  tomato ;  and 
a  report  of  bacteriological  work  in  various  lines,  principally  in  the  preparation 
of  attenuated  anthrax  virus. 

Treatment  of  plant  diseases  (pp.  103-100). — Experiments  were  con- 
ducted in  2  orchards  for  the  prevention  of  peach  rot  and  blight.  The 
treatment  consisted  in  (1)  winter  treatment,  the  removal  of  all  mummy 
fruits  and  washing  the  trees  with  a  copper  sulphate  solution ;  (2)  si)ray- 
ing  twice  before  the  buds  opened;  (3)  spraying  with  Paris  greeu  for 

1  New  York  ComeU  Sta.  Bui.  53  (E.  S.  R.,  5,  p.  55). 
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ciiiculio;  and  (4)  spraying  when  tLe  fruit  began  to  sbow  color  to  pre- 
vent attacks  of  the  rot.  In  the  first  orchard  the  fungicides  used  as 
sprays  were  ainnioniacal  copper  carbonate  and  suspended  co[)per  car- 
bonate with  glue.  As  a  result  of  the  winter  treatment  it  was  found  that 
26  per  cent  bligbted  blossoms  were  on  the  unsprayed  trees,  as  compared 
with  12  per  cent  on  those  given  treatment  and  17  per  cent  on  those 
given  the  earlj^  spraying  but  no  winter  treatment.  Owing  to  the  fruit 
not  liaving  been  gathered  according  to  directions,  the  results  of  the 
other  treatments  were  lost. 

In  the  second  orchard  the  same  treatments  were  tested  with  3  addi- 
tional fungicides,  viz,  copper  and  ammonium  carbonate,  copper  acetate, 
and  coi)per  sulphate  and  calcium  chlorid  solutions.  The  results 
obtained  Indicate  encouraging  benefits  from  spraying,  and  the  ques- 
tion of  whether  winter  treatment  and  early  spraying  is  not  sufficient  is 
to  be  the  subject  of  further  experiment.  The  use  of  Paris  green  was 
attended  with  a  greater  total  yield  over  their  checks,  amounting  to 
about  3  times  the-yield  where  no  treatment  was  given.  There  was  a 
decreased  amount  of  rot  present  in  those  trees  liaving  been  treated  for 
that  disease. 

Observations  on  plant  diseases  (pp.  109-115). — The  author  made  cul- 
tures of  the  crimson  clover  root  rot,  Sclerotinia  trifoliorum,  previously 
published  as  8.  tri/olium,^  and  found  it  would  grow  readily  on  indiffer- 
ent media.  This  shows  its  power  to  live  as  a  saprophyte  as  well  as 
parasitically  on  its  host.  Any  cultivation  that  tends  to  stir  the  soil 
will  tend  to  eradicate  the  fungus. 

A  lot  of  cowpea  seed  was  sown,  and  the  developing  plants  were  so 
badly  diseased  as  to  require  a  replanting.  The  second  lot  of  seed  was 
examined  and  9.5  per  cent  found  to  be  affected  by  CoUetotrichum  linde- 
muthianum.  The  presence  of  the  disease  can  be  recognized  by  the 
spotted  appearance  of  the  seed,  and  all  such  should  be  rejected. 

Notes  are  given  on  the  ripe  rot  or  anthracnose  of  tomato.  In  the 
Annual  Eeport  of  the  station  for  1891,  j).  60  (E.  S.  R.,  5,  p.  59),  this 
disease  was  described  as  due  to  C.  lycopersici,  n.  sp.,  but  the  author  has 
since  decided  it  as  identical  with  C.  phomoiiles^  the  name  by  which  the 
fungus  should  be  known.  The  author  made  numerous  inoculations 
with  the  spores,  and  found  that  they  would  as  readily  grow  on  the 
pepper,  grape,  and  apple  as  on  the  tomato,  a  fact  which  he  thinks  i)oints 
toward  the  probable  identity  of  the  ripe  rots  of  these  fruits. 

Bacteriological  icorJc  (pp.  115-131). — The  author  gives  in  detail  the 
methods  followed  in  preparing  an  attenuated  anthrax  virus  for  use  in 
the  protection  of  cows  against  anthrax.  The  method  employed  was 
that  of  attenuation  by  heat,  keeping  the  cultures  at  a  temperature  of 
42  to  43°  C.  for  a  time,  the  different  lots  being  tested  until  the  required 
attenuation  is  secured.  Examinations  were  made  by  the  author  of 
milk  and  a  supposed  case  of  anthrax  in  man  without  finding  the  specific 
bacilli  present,  while  they  were  found  in  a  case  of  anthrax  in  a  horse. 

1  Delaware  Sta.  Rpt.  1890,  p.  84  (E,  S.  R.,  3,  p.  689). 
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A  microscopical  examination  of  4  lots  of  wheat  bran  was  made  to 
ascertain  the  presence  of  cockle  seed  ineal.  In  none  of  the  samples 
was  there  any  important  admixture.  The  presence  of  (cockle  may  be 
readil}'  recognized  when  at  all  abundant  by  the  characteristic  saponin 
bodies. 

The  author  made  a  study  of  some  of  the  mold  fungi  to  test  the  com- 
mon belief  that  cerebro-spinal  meningitis  is  due  in  some  way  to  these 
fungi.  Jars  of  bread  paste  were  exposed  in  a  stable  where  several 
horses  had  died  with  the  above  disease.  The  species  of  molds  collected 
were:  Aspergillus  nigricans,  A.fumigatiis,  Rhizopiis  mgrimns,  nud  Feni- 
cillium  glaucum.  The  only  fungus  of  interest  was  the  Aspergillus  fumi- 
gatus,  and  from  this  cultures  were  made  on  oats.  Is'othing  positive  is 
shown  as  to  the  ability  of  these  molds  to  produce  the  disease  in  question. 
However,  a  rabbit  inoculated  with  0.5  cc.  water  containing  spores  of 
A.fumigatus  died  in  5  days.  Cultures  made  from  the  viscera  of  the 
rabbit  did  uot  develop  any  of  the  mold  in  either  agar  tubes,  Petrie 
l)lates,  or  bread-paste  jars. 

The  southern  tomato  blight  {Mississipjn  Sta.  RjH.  1893,  pp.  53-61, 
fig,  I), — A  report  is  given  of  3  years'  experiments,  conducted  by  F.  S. 
Earle  at  the  Ocean  Springs  substation,  for  the  prevention  of  the  tomato 
blight,  reported  in  Bulletin  19  of  the  station  (E.  S.  li.,  3,  p.  702).  The 
experiments  consisted  in  soil  treatmenj;s  in  the  iield  and  bed  and  spray- 
ing the  plants  with  well-known  fungicides.  Ba>ed  ou  1  year's  exi)eri- 
euce,  the  author  thinks  that  whether  the  blights  of  tomatoes,  potatoes, 
and  watermelons  are  identical  or  not  they  are  not  easily  communicated 
from  one  crop  to  another  under  the  ordinary  field  conditions. 

The  author  iiresents  the  following  tentativ^e  conclusions: 

"(1)  Id  preparing  compost  for  the  seed  bed  and  cold  frame,  use  a  liberal  amount 
of  lime,  kainit,  ashes,  or  other  potash  salt.  This  will  give  good,  stiff-stemmed,  stocky- 
plants,  which  are  better  able  to  resist  blight. 

"(2)  A  few  days  before  sowing  the  seed  sprinkle  the  bed  thoroughly  with  strong 
Bordeaux  mixture  and  rake  it  in. 

"(3)  After  the  j)lauts  are  set  in  the  field  add  Paris  green  to  the  Bordeaux  mixture 
and  continue  to  spray  at  intervals  of  10  days  or  2  weeks  until  the  fruit  is  half  grown. 
Care  must  be  exercised  in  spraying  after  the  fruit  is  set,  as  it  is  more  easily  injured 
than  is  the  foliage. 

"  (4)  Never  plant  tomatoes  on  land  where  they  grew  the  previous  year,  and  at  least 
2  years'  rest  is  much  safer. 

"  (5)  While  this  station  does  uot  recommend  the  practice  of  following  either  melons 
or  potatoes  with  tomatoes,  it  records  the  fact  that  it  can  often  be  done  with  safety." 

A  new  disease  of  the  olive  tree,  A.  P.  Hayne  {Cahfornia  Sta. 
Rpt.  1803  and  1894,  jjp.  297,  298). — The  author  reports  the  presence  in 
various  parts  of  the  State  of  a  new  leaf  disease  of  olives,  which  he  has 
determined  as  probably  due  to  Cycloconium  oleaginuni,  a  fungus  which 
is  rather  common  in  southern  Euroi)e.  He  quotes  G.  Boyer,  of  the 
Ecole  Xatiouale  d'Agriculture,  Montpellier,  France,  who  has  made  an 
exhaustive  study  of  the  disease.  Both  surfaces  of  the  leaf  are  attacked, 
but  more  commonly  the  upper,  where  it  forms  circular  sx)ots,  black. 


830  EXPERIMENT    STATION   RECORD. 

gray,  or  brownish  in  color,  tlie  center  usually  being  of  a  diflerent  color 
from  tlie  surrounding  portions  of  the  spots.  The  spots  vary  from  6  to 
15  mm.  or  more  in  diameter  and  are  irregularly  distributed  over  the 
leaf,  and  may  sometimes  be  found  ou  the  peduncle  and  fruit.  The 
fungus  may  appear  any  time  of  the  year,  but  its  most  serious  attack  is 
usually  late  in  the  summer  or  autumn.  The  black  color  is  due  to  the 
presence  of  the  abundant  dark-cylored  spores,  and  as  these  become 
scattered  the  color  becomes  lighter. 

In  California  the  only  variety  on  which  the  disease  has  been  observed 
is  the  Mission.  Its  attack  is  so  insignificant  that  at  least  for  the  pres- 
ent no  treatment  is  required. 

Experiments  in  -winter  spraying  of  apples  and  pears,  C.  W. 
WooDWORTil  {California  i^ta.  Bpt.  1893  and  ]8!J4,2)p.  441-162). — Notes 
and  extensive  tables  on  experiments  in  spraying  apple  and  pear  trees 
for  two  seasons  against  the  oyster-shell  scale,  greedy  scale,  and  woolly 
aphis,  conducted  in  the  station  orchard  at  Berkeley.  A  i^lat  is  given 
showing  the  arrangement  of  the  trees  treated.  Various  insecticides 
and  fungicides  were  used,  both  alone  and  in  combination.  The  results, 
as  indicated  by  the  elaborate  detail  of  the  several  tables,  seem  to  show 
but  little  value  from  the  treatment.  Formulas  are  given  for  the  prepa- 
ration of  various  insecticides  and  fungicides  and  the  indications  for 
their  use  are  mentioned. 

Peach  yellows  experiments,  M.  H.  Beckwith  {Delaware  Sta.  Rpt. 
1893,  pp.  152,  153). — The  author  reports  experiments  with  seedling 
I)eacli  trees  and  with  trees  brought  from  a  region  where  the  yellows  is 
not  known,  in  which  it  is  shown  that  such  trees  are  no  more  callable 
of  resisting  the  disease  than  others. 

A 'disease  of  mulberries,  A.  Prunet  {Compt.  Rend.,  120  {1805), 
No.  4,  pp.  222-225). — The  author  claims  that  there  is  great  confusion 
in  the  diseases  of  the  mulberry,  due  to  their  varying  manifestations. 
He  thinks  there  is  a  disease  of  the  mulberry  similar  to  that  of  the 
grape,  which  he  has  called  chy  tridiose,  and  that  it  is  due  to  a  species  of 
Gladochytrinm,  to  which  he  has  given  the  name  C.  mori.  It  differs  from 
G.  viticolum^  in  its  smaller  zoosporangia,  cystes,  and  zoospores.  Its 
attack  on  the  mulberry  is  very  similar  to  that  of  the  related  species 
on  the  grape.  The  treatment  recommended  is  the  same  in  each  case, 
applications  of  solutions  of  iron  suli)hate. 

The  black  rot  and  its  practical  treatment,  G.  Lavergne  and 
E.  Marre  {Le  Black  rot  et  son  traitement  pratique.  Bordeaux:  Fere, 
1895). — The  authors  have  prepared  a  condensed  manual  based  on  their 
observations  made  in  1894  during  an  official  examination  of  the  black 
rot  and  its  practical  treatment. 

Their  conclusions  are  as  follows: 

1  Compt.  Rond.,  119  (1894),  No.  19,  pp.  808-811  (E.  S.  R.,  6,  p.  642). 
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"(1)  After  the  grapes  are  gathered,  collect  all  dried  grapes  and  those  which  have 
fallen  from  the  bunches,  together  with  all  the  leaves  that  are  strewn  on  the  ground, 
and  burn  them. 

"(2)  Prune  as  closely  as  possible,  eliminating  all  the  young  sprouts.  Collect  and 
burn  the  cuttings. 

"(3)  During  the  latter  part  of  March  wash  the  vines  with  an  acid  solution  of  cop- 
per suliibate  to  which  there  may  be  added  iron  sulphate  if  antbracnose  be  suspected, 
the  formula  recommended  being  copper  sulphate  10  kg.,  iron  sulphate  10  kg.,  sul- 
phuric acid  1  kg.,  hot  water  100  liters. 

"(4)  Upon  the  returnof  spring  and  when  the  young  shoots  are  6  to  10  cm.  in  length 
apply  Bordeaux  mixture,  using  3  kg.  copper  sulphate  to  3  kg.  of  lime.  Apply  when- 
ever the  atmosx)heric  conditions  will  allow  and  repeat  if  washed  off  by  rain. 

"(5)  Ten  or  15  days  later,  depending  on  the  size  of  the  sprouts,  give  a  second 
spraying. 

"(6;  Give  a  third,  fourth,  and  if  necessary  a  fifth  spraying  at  intervals  of  15  to  30 
days,  dependent  on  the  atmospheric  conditions. 

"(7)  Before  the  time  for  the  appearance  of  oidium,  dust  the  vines  with  sulphur 
and  dry  copper  sulphate  or  with  co^^per  sulphosteatite. 

"(8)  Supplement  these  treatments  if  practicable  by  collecting  and  burning  the 
first  leaves  attacked  by  the  black  rot. 

"(9)  Wherever  there  has  been  no  previous  severe  attack,  the  first  3  suggestions 
may  be  omitted,  but  by  following  out  all  the  directions  the  vineyard  will  be  free  not 
only  of  black  rot  but  of  mildew  as  well." 

A  new  treatment  for  grape  mildew,  L.  SiPiiiRE  {Compt.  Bend.j 
120  {1895),  No.  4, 2>p.  220-222). — The  author  reports  the  successful  use 
of  lysol  as  a  remedy  agaiust  grape  mildew.  He  was  led  to  make  a 
trial  of  this  material  (1)  ou  accouut  of  its  well-kuown  power  as  a  germi- 
cide, (2)  its  ready  solubility  iu  water,  (3)  its  harmlessuess,  and  (4)  its 
cheapness.  It  was  used  in  solutions  varying  in  strength  from  0.001  to 
0.01,  the  best  results  being  obtained  when  used  in  the  strength  of 
0.005,  which  is  obtained  by  adding  5  gm.  of  lysol  to  every  liter  of  water. 
When  used  in  the  strength  recommended  it  proved  as  efficacious  as 
Bordeaux  mixture  and  was  more  economicalby  28  per  cent.  Three 
sprayings  are  necessary,  and  in  France  the  proper  time  for  their 
application  is  April  20  to  30,  May  1  to  8,  and  June  1  to  8.  When 
used  in  a  strength  of  0.004  it  rids  the  leaves  of  all  insects  or  larvae 
that  may  be  on  them,  and  it  may  be  used  to  rid  the  vine  of  all  kinds  of 
parasites. 

The  author  thinks  lysol  will  prove  equally  as  effective  against  oidium 
as  it  is  shown  to  be  against  the  mildew. 

A  laboratory  of  plant  diseases,  C.  W.  Woodworth  {California  Sta.  Ept.  1893 
and  1894,  pp.  435,  436). — A  description  is  given  of  the  laboratory  of  the  University 
of  California  for  the  especial  study  of  plant  diseases. 

Apple  canker  {Gard.  Chron.,  17  (1895),  ser.  3,  p.  342). — A  controversial  article  in 
which  the  author  thinks  conditions  of  planting  and  natural  hardiness  have  more  to 
do  with  the  disease  than  fungus  attacks. 

The  canker  of  larch  (Oesterr.  forsf.  Zig.,  13  (1S95),  No.  2,  pp.  11, 12).— K  popular 
article  on  the  diseased  condition  due  to  Feziza  tvilckommii. 

Concerning  Nectria  ditissima,  F.  Bandiscii  (Centbl.  Gen.  Forstw.  Tfien,21  (1895), 
No.  2,  pff.  51-56). — A  popular  article  ou  the  cause  of  canker  iu  trees. 
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Root  knots  of  fruit  trees  and  vines,  C.  W.  Woodworth  (California  Sta.  Rpt. 
1S93  and  1S94,  pp.  430-440,  pi.  1). — This  article  is  a  revised  and  enlarged  rt-print  from 
Bulk'tiu  OS)  of  the  station  (E.  S.  R.,  4,  p.  563). 

Hexenbesens  (Oesfcrr.  forst.  Ztg.,  13  (ISDo),  No.  2,  p.  13). — A  description  of  witcliea 
broom  of  a  90-year-old  pine  tree. 

A  vine  disease  of  Chile,  A.  Gihaud  (Rev.  rit.,2d  ser.,  3  {1S95),  No.  64,iip.  233-236).— 
It  is  attributed  to  Marqurodes  vltium. 

The  relationship  of  Caeoma  nitens  and  Puccinia  peckiana,  G.  P.  Clinton 
(Rot.  Gaz.,  20  (1S95),  No.  3,  jj/>.  116,  117).— 'Notes  are  given  on  the  identity  of  the  two 
forms  and  a  discussion  of  the  proijer  nomenclature  for  the  fuDgus. 

New  species  of  Ustilagineee  and  Uredineae,  J.  B.  Ellis  and  B.  M.  Evkrhakt 
(Torreij  Bid.,  22  {1S95),  No.  2, 2}p-  57-61). — Technical  descriptions  are  <;iven  of  14  now 
species,  divided  as  follows:  Ustilago,  1;  Entyloma,!]  Uroinyccs,  2;  Puccinia,  9;  and 
^cidiwm,  1. 

Plant  diseases  caused  by  cryptogamic  parasites,  K.  FrtKiiiERR  v.  Tubeup 
{I'ftiinzenkrankheilen,  durch  kryptogame  FarasHen  ventrsiicht.  Berlin:  J.  Springer, 
lS05,pp.  600,  figs.  306). 

How  to  distinguish  fungus  diseases  of  carnations,  B.  D.  Halsted  (Florists' 
Exchange,  7  (1S95),  No.  14,  pp.  293,  294). — Paper  read  by  the  author  before  the  Ameri- 
can Carnation  Society.  Carnation  rust,  leaf  spot,  black  spot,  ring  mold,  and  bac- 
teriosis  are  described.  Copper  sulphate  1  to  1,000  solution  has  given  good  results 
against  these  diseases  and  does  not  have  the  lime  Avhich  is  often  objectionable  in 
Bordeaux  mixture. 

Effect  of  treating  barley  seed  for  smut,  M.  Hollrung  (Fiihling's  landw.  Ztg.,  44 
{1S95),  No.  2,  pp.  49-53). 

Experiments  in  treating  potato  blight,  A.  Sempotowski  (Dent,  landw.  Presse,  22 
(ISOo),  No.  6,  p.  51). — A  brief  report  on  the  use  of  Bordeaux  mixture  and  suli)hate  of 
iron  and  lime. 

Spraying  of  apple  trees,  J.  T.  Stinson  (Arkansas  Sta.  Ppt.  1S94,  pp.  23-44,  fig. 
1). — A  reprint  from  Bulletin  26  of  the  station  (E.  S.  R.,5,  p.  1076),  giving  details  of 
experiments  conducted  for  the  prevention  of  apple  scab  and  bitter  rot. 

Lysol  as  a  fungicide  for  vines,  L.  Mangin  (Jour.  Ayr.  ^rat.,  59  (1895),  No.  7,  pp. 
245,246). 

The  preparation  of  ammoniacal  copper  carbonate  solution,  C.  L.  Penny 
(Delaware  Sta.  Rpt.  1S93,  pp.  172-1S3,  figs.  2).—K  reprint  from  Bulletin  22  of  the 
station  (E.  S.  R.,  5,  p.  1077). 

ENTOMOLOGY. 

The  San  Jos6  scale  in  New  Jersey  {New  Jersey  Stas.  Bui.  106, 
pp.  34,  fi(js.  5). — This  bulletin  treats  of  the  introductiou  and  spread  of 
A.spicUotus  jJerniciosus  iu  New  Jersey,  its  life  history,  description,  ene- 
mies, and  treatment.  The  scale  was  introduced  on  Kelsey  plum  trees 
from  California  in  1886  or  1887  by  two  nurseries,  and  spread  rapidly, 
attackiug-  other  fruits  as  well,  especially  pears.  In  1889  or  1890  the 
lirst  scaly  stock  was  distributed  from  these  nurseries  to  different  parts 
of  New  Jersey  and  other  States.  In  New  Jersey  the  scale  has  not 
been  found  on  the  red  shale  soil  which  occupies  the  northern  half  of 
the  State,  although  south  of  this  it  has  been  found  in  every  county. 
As  California  fruit,  pears  in  particular,  are  frequently  infested  by  the 
scale,  it  is  urged  that  great  care  be  taken  to  avoid  a  fuf tber  infection 
with  the  pest. 


ENTOMOLOGY.  833 

The  scale  is  described  iu  detail  iu  the  various  stages  of  growth,  and 
the  life  history  given,  the  information  being  chiefly  compiled.' 

It  was  found  that  many  deciduous  fruit  trees  were  attacked  by  the 
scale,  though  not  all  to  the  same  extent.  Currants,  gooseberries,  rose- 
bushes, elms,  and  English  walnuts  were  also  found  infested.  Apples, 
pears,  plums,  and  cherries  are  attacked  in  preference.  Idaho  and 
Louisiana  pear  trees  suffer  most,  while  Keiffer  is  least  likely  to  be 
attacked. 

The  scale  was  found  parasitized  by  the  hymeuopter  Aphelinus  fus- 
cipennis,  which  attacks  about  1  per  cent  of  the  scales.  In  addition,  2 
species  of  ladybirds,  CMlocorus  hivulnerus  and  Fcntilia  onisella,  feed 
uj)ou  Aspidiotus. 

It  is  recommended  that  every  orchard  that  has  been  set  out  within 
the  last  6  years  should  be  thoroughly  examined,  and  if  the  scales  are 
found  they  should  be  brushed  off,  so  far  as  x)ossible,  with  a  stiff"  brush. 
Following  this  the  trees  should  be  liberally  pruned  and  the  cuttings 
burned.  The  trees  should  then  be  washed  or  sprayed  with  whale-oil 
soapsuds,  or  with  the  following  potash  solution:  Crystal  potash  lye,  1 
lb.;  fish  oil,  3  pt.;  soft  water,  2  gal.  To  this  water  should  be  added  to 
bring  the  amount  up  to  15  gal.  The  application  of  this  insecticide 
should  be  made  during  a  mild  spell  in  the  winter,  and  a  month  later 
the  trees  should  be  sprayed  with  strong  kerosene  emulsion.  Spray- 
ing with  diluted  kerosene  emulsion  in  the  spring  when  the  larvae  are 
crawling  about  is  also  recommended.  The  imi^ortance  of  carefully 
inspecting  all  nursery  stock  is  insisted  upon. 

Some  insects  injurious  to  squash,  melon,  and  cucumber  vines, 
and  the  asparagus  beetle  {^^ew  York  State  Sta.  Bui.  75,  pp.  409-437, 
figs.  3,  pis.  4). — This  bulletin  contains  illustrated  descriptive,  life  his- 
tory, and  remedial  notes  on  the  squash  bug  {Anasa  tristis),  squash-vine 
borer  {McUitia  ceto),  boreal  ladybird  {Epilachne  horealis),  melon  louse 
{Aphis  cucumeris),  striped  cucumber  beetle  {Diahrotica  vittata),  and 
asparagus  beetle  {Crioceris  asparagi).  The  investigations  were  under- 
taken on  Long  Island  and  vicinity,  where  the  insects  seemed  to  be 
inflicting  most  damage. 

The  squash  bug  was  unusually  injurious  the  past  season,  and  experi- 
ments were  made  with  carbon  bisulphid,  pyrethrum  powder,  and  kero- 
sene emulsion  for  its  destruction.  Pyrethrum  was  found  to  be  of  no 
avail  and  the  other  insecticides  of  but  little  use.  Cleaning  the  fields 
of  rubbish  and  plowing  in  the  fall  is  recommended,  and  in  addition 
distributing  bits  of  boards,  chips,  leaves,  and  the  like  underneath  the 
vines,  where  the  bugs  will  gather  during  the  day  and  may  be  easily 
captured  and  killed.  Picking  the  adult  bugs  from  the  vines  in  the 
early  spring  is  also  advised. 

The  squash-vine  borer  inflicted  more  damage  than  any  other  of  the 

'  U.  S.  Dept.  Agr.,  Div.  of  Ent.  Circular  3  (E.  S.  E.,  5,  p.  1088). 
16352— No.  9 6 
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insects  noted.  Cutting  out  the  borers  as  soon  as  the  vines  begin  to 
show  signs  of  injury  and  covering  the  bases  of  the  vines  with  earth  as 
far  as  the  third  or  fourth  joint  is  suggested,  and  also  capturing  and 
killing  the  moths  which  may  be  found  sluggishly  sitting  on  the  leaves 
in  the  evening  and  early  morning.  Spraying  with  arsenites  is  recom- 
mended for  the  boreal  ladybird.  Kerosene  emulsion  or  whale-oil  soap- 
suds is  advised  against  the  melon  louse,  and  picking  and  destroying 
the  aft'ected  leaves.  Against  the  striped  cucumber  beetle  it  is  sug- 
gested that  the  hills  be  protected  by  covering  them  with  screens  or 
nettings  of  some  kind  until  the  vines  have  acquired  a  strong  growth, 
and  spraying  Avith  the  arsenites,  or  dusting  on  tobacco  dust,  air-slacked 
lime,  or  a  mixture  of  arsenites  and  plaster  after  the  beetles  have  begun 
their  attacks. 

Against  the  asparagus  beetle  applying  lime  to  the  affected  beds  is 
recommended,  and  also  cutting  and  burning  the  old  stalks  each  fall 
and  the  young  seedlings  in  the  spring.  It  is  also  suggested  that 
chickens  be  allowed  to  run  among  the  beds. 

Report  on  a  so  called  disease  affecting  the  orange  <jrchards  of 
Wide  Bay,  and  on  insect  pests  prevalent  therein  {Queensland 
Dept.  Agr.  Bid.  4,  2d  ser.,  -pp.  17). — This  deals  with  investigations  on 
an  affection  of  oranges  called  the  "Maori  orange,"  in  which  the  fruit 
was  covered  to  a  greater  or  less  extent  with  a  brown  stain,  frequently 
obscuring  the  natural  hue  of  the  entire  surface.  The  oranges  were 
usually  exceptionally  sweet  and  juicy,  but  sometimes  were  black,  and 
in  this  event  the  flesh  was  soft,  discolored,  and  sour.  The  condition  was 
found  to  be  j)roduced  by  the  mite  Phytoptus  oleivorus,  which  fed  upon 
the  rind  of  the  orange,  puncturing  the  oil  cells,  from  which  the  oil 
exuded  and  was  oxidized  by  the  atmosphere,  thus  producing  a  resinous 
dark  stain.  Treatment  by  means  of  a  sulphur,  soap,  and  water  wash, 
or  a  spray  of  2  oz.  of  iiotassium  sulpliid  dissolved  in  2  gal.  of  soai)Suds 
is  recommended.  This  insecticide  should  be  api)lied  in  the  spring- 
before  the  growth  commences,  again  when  the  fruit  is  the  size  of  a 
marble,  and  later  when  it  is  about  two  thirds  grown. 

Descriptive,  life  history,  and  remedial  notes  are  given  on  the  white 
scale  {Chionaspis  citri),  red  scale  {Aspidiotiis  coccine us),  hhiek  scale  {A. 
ficus),  long  mussel  sca'e  [Mytilaspis  (jJoverl),  and  5  species  of  browu 
scale  {Lecanidcv).  More  persistent  efibrt  by  fruit  growers  against 
injurious  insects  is  urged. 

Report  of  the  entomologist,  M.  H.  Beckwith  {Delaware  Sla.Ept. 
1893.  pp.  154-171.,  figs.  7). — This  comprises  a  reprint  of  Bulletin  21  of 
the  station  (E.  S.  K.,  5,  p.  410)  and  some  additional  matter.  A  report 
is  made  of  experiments  with  arsenites  on  several  i)rivate  farms  to 
]>revent  the  depredations  of  the  curculio,  the  trees  being  sprayed 
with  London  purple,  and  the  resulting  fruit  being  almost  entirely  free 
from  insect  injuries.  In  another  ])rivate  orchard  an  experiment  was 
conducted  on  180  Abundance  })Iuni  trees   to  determine  the  relative 
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value  of  jarring  and  of  spraying  tlie  trees  to  protect  the  fruit  from 
the  curculio.  One  half  of  the  trees  were  jarred,  this  treatment  being 
given  lo  times,  beginning  on  May  15  and  continuing  for  3  weeks.  The 
other  half  of  the  orchard  was  given  3  si^rayiugs  with  a  mixture  of 
Paris  green  and  lime  in  water.  Three  times  as  much  foliage  aud  fruit 
<lropped  from  the  sprayed  trees  as  from  those  that  were  jarred,  but 
the  opinion  is  held  that  spraying  with  arsenites  is  the  most  economical 
method  of  treatment.  Two  apricot  trees  were  sprayed  3  times  with 
Paris  green  to  protect  against  the  curculio,  with  beneficial  results, 
although  the  fruit  was  severely  injured  by  a  fungus  which  attacked  it 
when  nearly  ripe. 

Descriptive,  life  history,  aud  remedial  notes  are  given  on  the  elm- 
leaf  beetle  {Galeruca  xanthomelwna),  strawberry  weevil  {Anthonomus 
signaiu-s),  wheat-head  army  worm  {Leucania  albilinea),  and  strawberry- 
root  aphis  {Aphis  forhesi),  which  proved  destructive  in  the  State.  The 
strawberry-root  aphis  was  especially  prevalent  aud  injurious  in  the 
neighborhood  of  Felton,  but  yielded  to  treatment  with  bisulphid  of  car- 
bon, though  the  remedy  is  too  expensive  to  be  generally  recommended. 

Report  of  the  entomologist,  J.  B.  Smith  {N^ew  Jersey  Stas.  Rpt, 
1893,  pp.  439-603,  figs.  197). 

Synopsis. — This  report  contains  a  general  review  of  the  work  accomplished  during 
the  year,  brief  remarks  on  special  insect  outbreaks,  and  more  extensive  notes 
upon  Die  pear  midge,  pear-tree  psylla,  wheat-head  army  worm,  strawberry  weevil, 
corn-root  web  worms,  pale-stiiped  Ilea  beetle,  and  chestnut  weevils.  The  bulk 
of  the  rejjort  is  taken  up  by  a  more  or  less  popular  paper  on  the  chief  beneficial 
insects. 

General  revieiv  (pp.  439-453). — Notes  on  the  routine  work  of  the  office, 
with  special  remarks  on  several  injurious  insects,  particularly  the  sweet- 
potato  flea  beetle,  melon  louse,  onion  maggot,  wheat-head  army  worm, 
pale-striped  flea  beetle,  strawberry  weevil,  pear  midge,  anew  asparagus 
beetle,  and  some  cranberry  insects.  The  entomological  inquiries  and 
information  that  were  published  throngh  the  summer  in  the  crop  bulle- 
tins are  quoted. 

Pear  midge  (pp.  453-4G0). — Notes  on  the  life  history  and  devastations 
of  Diplosis  jjyrivora,  and  experiments  with  treatment  for  it,  which  have 
been  given  in  previous  publications  of  the  station. 

Pear-tree  psylla  (pp.  4G0-4G5). — General  life-history  notes  for  Psylla 
pyricola.  Scraping  off"  the  rough  bark  of  the  infested  trees  and  wash- 
ing the  trunks  and  larger  branches  with  a  solution  of  whale-oil  soap  iu 
the  winter,  and  in  the  spring  si)rayiug  the  trees  with  kerosene  emulsion 
is  recommended. 

Wheat-head  army  worm  (pp.  4G5-469). — Kotes  on  the  unexpected 
appearance  of  Leucania  albilinea,  its  life  history,  and  remedies.  The 
larvse  appeared  early  in  July,  causing  considerable  damage  to  ripening 
wheat.  Later  in  the  season  the  insects  vanished,  and  are  supposed  to 
have  returned  to  their  normal  food  plants,  the  wild  grasses.    Plowing 
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infested  fields  to  a  depth  of  6  in,  in  the  fall  and  again  early  in  the  spring 
is  advised  for  the  destruction  of  the  pupie. 

Strawberry  weevil  (pp.  470-473.) — Descriptive  and  life-history  notes 
for  Anthonomus  sif/natus.  Covering  strawberry  beds  by  means  of 
newspapers  or  screens  of  linen  or  cloth  until  the  plants  are  in  full  bloom 
is  advised,  with  a  view  to  i)rotecting  the  flowers  until  fertilization  is 
accomplished. 

Corn-root  uehworm  (pp.  47.5-478). — Descrii)tive  and  life-history  notes 
on  Crambusvulvivagellns,  with  accounts  of  injuries  and  suggestions  for 
treatment.  Fall  plowing,  with  a  top  dressing  of  kainit  in  the  spring 
is  advised. 

Pale-striped  Jiea  beetle  (pp.  478-480). — Brief  notes  on  Systena  blanda 
and  damage  inflicted  by  it.  Underspraying  with  Paris  green  or  Lon- 
don inirple  and  lime  as  soon  as  the  beetles  are  noticed  is  advised, 
adjacent  weeds  being  also  sprayed. 

Chestnut  tceevils  (pp.  481-485). — Life  history  and  remedial  notes  on 
Balaninus  proboscoideus  and  B.  rectus.  Planting  of  such  varieties  of 
chestnut  trees  as  are  least  attacked,  and  the  destroying  of  infested  nuts 
as  soon  as  they  drop,  are  recommended. 

Beneficial  insects  (pp.  4S5-003). — This  i^art  of  the  report  comprises 
general  i:)opular  remarks  on  the  benefit  derived  by  the  farmer  from 
predaceous  and  parasitic  insects,  and  descriptions  of  many  of  the  more 
important  species  are  given  in  greater  or  less  detail. 

Entomology,  F.  L.  Washburn  {Oregon  Sta.  Bui.  33,  pp.  16,  figs.  2^ 
pis.  2). 

Synopsis. — This  bulletiu  gives  descriptive,  life-history,  aud  remedial  notes  on  tent 
caterpillars,  the  grain  plant  louse,  pear-leaf  blister,  and  clover  mite,  with  direc- 
tions for  making  aud  usiug  Koebcle's  resin  wash. 

Tent  caterpillars  (pp.  1-5). — The  larvse  of  3  species  of  tent  caterpil- 
lars {Glisiocampa  erosa,  C.  pluvlalis,  and  G.  constricta)  are  described 
and  remedies  advised.  The  forms  were  abundant  in  the  Willamette 
Valley  during  the  season,  the  two  first  named  species  feeding  upon  vari- 
ous orchard  trees,  while  C.  constricta  confined  its  devastations  to  oaks, 
particularly  Quercus  gar ry ana.  C.  pluvlalis  was  much  less  common 
than  the  two  other  species.  The  life  history  is  briefly  described  and 
popular  descriptions  of  the  larvae  of  each  species  are  given.  Brewer's 
blackbirds  were  found  to  eat  the  pupaj,  but  the  hairy  caterpillars  were 
little  molested  by  birds.  Tachina  and  chalcid  parasites  were  found  to 
attack  thelarvte,  and  some  fungus  diseases  were  also  destructive,  chiefly 
to  C.  constricta.  Spraying  with  the  arsenites  is  advised,  but  more  par- 
ticularly it  is  urged  that  the  egg  masses  be  gathered  from  the  twigs  of 
the  fruit  trees  in  autumn  and  winter  and  burned.  An  illustration  on 
the  cover  of  the  bulletin  is  engraved  from  a  photograph  of  the  larvae 
of  the  3  species. 

The  grain  plant  louse  (pp.  6-9). — Siphonophora  avenwwas  quite  abun- 
dant in  the  wheat-growing  districts,  attacking  also  oats,  rye,  and  mes- 
quite  grass.    Its  history  aud  descrij)tion  are  given.    Burning  stubble, 
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weeds,  etc.,  immediately  after  liarvest,  and  then  cnltivnting  the  land 
and  allowing  no  grass  or  grain  crop  in  the  field  the  following  year,  is 
advised.  It  is  recommended  that  badly  infested  wheat  and  oats  be  cnt 
while  green  and  used  for  hay.  A  lady  beetle  {Ulppodamia  convergens), 
syrpbus  flies,  and  several  hymenopterous  parasites  were  found  to  reduce 
greatly  the  numbers  of  the  lice.  An  illustration  from  a  micro-photo- 
grai)h  is  given  showing  an  Aphidius  parasite  in  the  act  of  emerging 
from  a  dead  grain  aphis. 

The  pear-leaf  blister  (pp.  9-12). — Brief  notes  on  the  appearance  and 
life  history  of  Phytoptus  purl  and  the  injury  caused  by  it  to  the  foli- 
age of  fruit  trees.  It  has  been  found  to  be  quite  common  in  Oregon, 
and  illustrations  are  given  showing  the  damage  done  to  leaves  and 
an  enlarged  figure  of  the  insect.  Pruning  and  burning  the  infested 
branches  and  spraying  with  kerosene  emulsion  in  the  autumn  when 
the  mites  are  migrating  are  recommended. 

The  clover  mite  (pp.  12, 13). — Notes  on  BryoMa  pratensis,  which  is 
found  to  be  quite  prevalent  in  Oregon,  where  it  infests  several  kinds 
of  fruit  trees  in  addition  to  clover  and  grasses.  It  is  recommended  that 
infested  fruit  trees  be  sprayed  with  kerosene  emulsion  to  which  a  little 
sulphur  has  been  added. 

KoebeWs  resin  icash  (pp.  13-15). — Notes  on  the  preparing  of  a  resin 
wash,  4  lbs.  of  resin,  3  lbs.  of  carbonate  of  soda,  and  1  gal.  of  water 
being  boiled  together  until  the  resin  is  dissolved,  and  then  4  gal.  of 
warm  water  added.  One  part  of  this  wa  sh  to  6  parts  of  water  is  recom- 
mended for  the  woolly  aphis,  and  1  part  to  10  or  12  parts  of  water  for 
other  plant  lice  and  the  mealy  bug.  Experiments  were  made  on  plum 
trees  infested  with  hop  lice  by  spraying  them  with  different  strengths 
of  the  wash.  One  part  of  the  wash  to  15  parts  of  water  destroyed  the 
lice,  but  did  not  injure  the  larvai  of  the  syrphus  flies  or  lady  beetles  that 
were  preying  upon  the  lice,  and  this  strength  is  then  recommended  for 
use  against  these  aphides. 

Synopsis  of  the  Dipterous  genus  Phora,  D.  "W.  Coqxjillett  (Canadian  Ent.,  27 
{1895),  Xo.  4,  J}}}-  103-107). 

Preliminary  studies  in  Siphonoptera,  II,  C.  F.  Baker  {Canadian  Ent.,  27  (1S95), 
No.  S,  pp.  63-67). — This  part  of  the  paper  treats  of  the  family  PuUcidce. 

The  biology  of  the  Lachninae  in  the  valley  of  the  Vistula,  A.  Mordwilks  {Zool. 
Anz.,  IS  {1SD5),  Ko.  46,  pp.  74-S5). 

Oviposition  in  Cicada  hieroglyphica,  J.  B .  Smith  {Ent.  Xcus,  6  {1S95),  No.S,pp. 
84,  85). — Brief  note  ou  this  species  depositing  its  eggs  in  the  soft  rotten  wood  of  a 
cedar  tree. 

Successful  introduction  of  humble-bees  into  Ne-wr  South  Wales,  A.  S.  Oliff 
{Ent.  Montldy  Mag.,  2d  ser.,  6  {1895),  No. 63,  p.  67). — An  abstract  from  a  letter  on  the 
subject. 

"What  insects  deserve  the  protection  of  foresters,  farmers,  and  gardeners? 
L.  TASCnENiii':RG  ( Welche  Thiere  ans  dcr  Insectemcelt  sind  dem  Schiiize  der  ForsUeuie, 
Lavdwirte,  und  Gartner  sowie  der  allyemeinen  BerUcl'sichtigting  sn  empfchlen  und  warum? 
Friedliinder  cf-  S.,  1SD5,  pp.  33.     Eevieived  in  Wien.  Ent.  Ztg.,  14  {1805),  p.  47). 

A  lac  insect  from  Madagascar,  A.  Targioni-Tozetti  {Bui.  Soe.  Ent.  Ital.,  26 
{1895),  No.  3  and  4,  pp.  425-469). — Gascardia  madagascarensis  is  described  as  a  new 
genus  and  species,  and  compared  with  other  lac  insects  from  India. 
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The  bee-eating  habit  of  Phymata  erosa,  AV.  Metcalfe  {Biol.  Eev.  (hit.,  I  (tS9fi), 
No.  4,  pp.  107-l<-'9). — This  iusect  is  considered  very  injurious  to  bees,  and  lists  are 
given  of  insects  eaten  by  it  and  by  Reduvius  rapiatorius. 

G-rain  insects.  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bpt.  1S94,  pp.  1^6t 
127).— k  reprint  from  Bulletin  29  of  the  station  (E.  S.  R.,  6,  p.  538). 

The  normal  habitat  of  Pediculoides  tritici,  R.  Moniez  {Eev.  Biol.  Xord.  France, 
7  {1S95),  No.  4,  pp.  14S-152). — Notes  on  this  insect,  which  is  usually  found  in  the 
stems  of  cereals,  altliongh  sometimes  it  is  i)arasitio  upon  man. 

The  potato  stalk  borer,  Trichobasis  trinotata,  J.  B.  Smith  {Ent.  News,  6  {1S95), 
No.  4,  pp.  120-122,  Jigs.  3). — Notes  ou  its  devastation  in  New  Jersey, 

Notes  on  the  cacao  beetle,  A.  B.  Caru  {Trinidad  Field  Nat.  Club,  4  {1S94),  No.  4, 
pp.  110-112). — Notes  on  the  habits  and  devastations  of  Sieirostoma  depressum. 

A  new  Chilean  vine-destroying  insect,  E.G.  Reed  {Ent.  News,  6  ( 1S95),  No.  3,  pp. 
85,86). — An  account  of  Margarodes  trilohitum,  which  is  described  as  new. 

Italian  scale  insects  affecting  the  orange,  A.  Berlese  {Le  Cocciniglie  Italiane 
viventi  siigli  agrumi,  pt.  11,  Avellino,  1S94,  pp.  201, pis.  13;  extracted  from  Riv.  Pat.  Teg., 
3  {1S94),  Nos.  1-S). — This  part  of  this  elaborate  work  deals  with  the  genus  Lecan mm. 

Spread  of  Otiorhynchus  ovatus,  II.  F.  Wickham  (.S'oc.  Ent.,  1894,  Dec,  reprinted 
in  Amer.  Nat.,  29  {1S95),  No.  338,  pp.  177-179). 

Note  on  the  invasion  of  locusts  of  the  genera  Ephippiger  and  Barbitistes, 
J.  AzAM  {Bid.  Sac.  Ent.  France,  1895,  Feb.  27,  pp.  XLVII-L). — The  wingless  species 
Ephippiger  tcrrestris  and  Barbitistes  berengueri,  hitherto  considered  as  rare  and  pre- 
daceous,  do  considerable  damage  to  crops  in  France. 

The  gypsy  moth  in  Massachusetts,  W.  C.  Wright  {Garden  and  Forest,  8  {1895), 
No.  368,  p.  108). — Urging  that  owners  of  comparatively  small  tracts  of  land  can 
easily  keep  the  insect  in  check. 

An  exterminator  for  the  parasol  ant,  J.  H.  Hakt  {Roy.  Bot.  Gard.  Trinidad,  Bui. 
Misc.  Inform.,  2  {1895),  No.  1,  pp.  3-5,  fg.  1). — Illustrated  description  of  a  machine 
for  smoking  out  the  nest  of  this  injurious  ant,  (Ecodoma  cephalotes. 

Petroleum  against  the  pourridie  and  the  -white  grub,  L.  Ravaz  {Rev.  Tit.,  2d 
ser.,  3  {1895),  No.  64,  pp.  250,  251). — Account  of  experiments,  with  good  results  in 
both  cases. 

Kerosene  emulsion,  S.  B.  Carpenter  {Froc.  Ga.  Rort.  Soc.  1892,  pp.  34,  35). — A 
popular  paper  on  this  insecticide,  giving  formulas  for  making  it  and  directions  for 
its  application.  It  is  advised  that  fruit  trees  that  have  been  weakened  by  insect 
attacks  be  fertilized  with  sulphates  in  addition  to  being  sprayed  with  kerosene 
emnlhion. 

Enemies  to  plant  life  and  remedies,  G.  Speth  {Froc.  Ga.  Hort.  Soc.  1892,  pp.  64- 
67). — General  remarks  on  various  injurious  insects  and  plant  diseases,  with  recom- 
mendations for  spraying  Avith  various  chemical  substances. 

Entomological  viT^ork  at  the  Mississippi  Station  {Mississipjn  Sta.  Rpt.  1893, 
pp.  46,  47). — A  brief  report  on  the  nature  of  the  entomological  work  carried  on  at  the 
station  during  the  year,  giving  a  short  account  of  the  scope  and  aim  of  the  experi- 
ments and  investigations,  and  the  bulletins  issued. 

FOODS— ANIMAL  PRODUCTION. 

Investigation  of  food  materials,  M.  E.  Jaffa  {California  Sta.  Bpt. 
1893  and  1894,  pp.  214-217.)— This  includes  analyses  of  alfalfa  Lay, 
wheat,  flour,  bran,  and  screenings.  The  average  analyses  of  these  mate- 
rials produced  in  California  are  compared  with  the  averages  of  Eastern 
analyses.  The  alfalfa  hay  agreed  quite  closely  with  the  average  anal 
ysis  of  the  same  grown  in  the  East.  A  comparison  of  wheat  and  its 
products  is  given  as  follows: 
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Average  composition  of  wheat  grown  in  California  and  the  East,  and  products  from  the 

same. 


Number 
of 
analy- 
ses. 

Mois- 
ture. 

Ash. 

Crude 
proleiii. 

Crude 
liber. 

Nitro- 
gen-free 
extiact. 

Crude 
fat. 

Fuel 

value 

per 

pound. 

Whole  -nlipat: 

California  grown,  average 
Eastern  grown,  average  . . 

Fine  wlieat  Hour: 

California,  average 

5 
310 

3 

22 

1 
3 

4 

88 

10 

Per  ct. 

11.  a5 
10.05 

13.81 
12.50 

12.  12 
13.10 

12.42 
11.90 

11.16 
11.62 

Per  ct. 
1.74 

1.80 

.47 
.50 

1.58 
1.80 

5.61 

5.80 

2.  94 
2.91 

Percent. 
11.31 
11.90 

7.90 
11.00 

8.50 
11.70 

13.44 
15.40 

10.06 
12.  48 

Per  ct. 

2.  60 
1.80 

8.52 
9.00 

5.48 
4.  93 

Percent. 
71.09 
71.90 

76.40 
74.90 

75.84 
71.70 

50.41 
53.  90 

67.63 
65.11 

Percent. 
2.08 
2.10 

1.39 
1.10 

1.96 

1.70 

3.74 
4.00 

2,72 
2.95 

Calories. 
1, 399 
1,419 

1,027 
1,645 

Coarse  wheat  flour  (graham) : 

1,650 

1,625 

Wheat  bran : 

California,  average 

Eastern,  average 

Wheat  screenings: 

California,  average 

1.  l.-.l 
1,152 

1,123 
1,114 

"From  an  inspection  of  the  data  given  for  California  wheat,  it  will  be  seen  that 
there  is  but  little  variation  from  the  average  obtained  from  310  analyses  of  the  same 
food  material  grown  east  of  the  Kooky  Mountains.  .  .  . 

"The  California  flour  is  much  poorer  in  nitrogenous  compounds  than  the  Eastern 
flour  of  the  same  quality. 

"The  same  statement  applies  to  graham  flour. 

"While  the  percentage  of  [pho.sphoric]  acid  in  the  ash  of  the  difi'erent  flours  is 
about  the  same,  amounting  to  aliuost  one  half  the  ash,  when  we  refer  it  to  the  flour 
as  100,  the  coarse  material  shows  0.75  as  against  0.23  for  the  flne  flour.  This  is  owing 
to  the  total  ash  in  the  former  case  being  about  three  times  that  obtained  for  the  latter. 
It  must  not  be  supposed  that  because  the  coarse  or  graham  Hour  contains  higher  per- 
centages of  nitrogenous  and  mineral  matter  than  does  the  flne  flour  it  is  therefore  in 
proportion  more  nutritious.  The  increased  amounts  of  these  elements  come  from  tlie 
bran,  very  little  of  which  is  digested  by  the  human  stomach." 

"It  will  be  noted  that  the  bran  made  in  California  contains  considerably  less  crude 
protein,  or  nitrogenous  matter,  than  does  the  same  by-product  from  the  East,  as 
shown  in  the  averages,  by  the  figures  13.44  and  15.40,  respectively.  The  fat  percent- 
age is  also  slightly  lower  for  the  California  food.  .  .  . 

"The  wheat  screenings  of  this  State,  like  the  bran,  contain  less  of  albuminoids.'' 

Gluten  feeds,  their  source,  composition,  and  methods  of  use, 

E.  B.  VooRHEES  {Keic  Jersey  8tas.  Bui.  105,  pp.34,  Jig.  1). — By  way  of 
Introduction  an  enlarged  cut  is  given  of  a  corn  kernel  sliowing-  the 
position  of  the  skin  or  husk,  gluten  layer,  starch  layer,  and  germ.  The 
skin,  germ  and  starchy  parts  were  separated  from  100  gm.  of  kernels  of 
new  corn  as  nearly  as  possible,  and  analyzed  with  the  following  results: 

Analyses  of  whole  and  separate  parts  of  corn  kernel. 


1  = 

Composition  of  the  water-free  material. 
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100.  00 

24.74 

4.34 

2.02 

12.65 

1.73 

79.  26 

2.02 

0.83 

0.47 

5.56 
10.17 
84.27 

15.  29 
29.62 
24.66 

1.59 

29.  62 

1.54 

10.45 

2.88 

.65 

0.60 
21.71 
12.23 

1.27 

11.13 

.68 

7,5.  36 
4  .79 
85.58 

1.06 
3.48 
1.96 

.23 

6.16 

.35 

.38 

2.91 

.17 
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"The  germ,  although  only  about  10  per  cent  of  the  whole  kernel,  contains  65  per 
cent  of  the  fat,  61^  per  cent  of  the  mineral  matter,  71  per  cent  of  the  phosphoric 
acid,  60  per  cent  of  the  potash,  and  I6J^  per  cent  of  the  nitrogen,  or  protein.  The 
remaining  portions  are  characterized,  the  skiu  by  its  content  of  tiber,  51  per  cent  of 
the  whole,  and  the  starchy  part  by  its  carbohydrates,  of  which  it  contains  nearly 
90  per  cent  of  that  in  the  whole  grain." 

A  brief  explanation  is  given  of  the  process  by  which  the  starch  is 
separated  commercially  and  the  various  by-products  obtained: 

"The  residue  in  this  manufacture  may  consist  either  of  one  product,  a  mixture  of 
the  gluten,  germ,  and  hulls,  or  of  thrcje,  when  the  gluten,  germ,  and  hulls  are  each 
separated.  .  .  .  The  entire  residue  is  in  color  brighter  yellow  than  corn  meal,  and 
of  a  much  more  bulky  character,  owing  to  the  presence  of  a  larger  proportion  of 
bran;  the  trade  name  of  this  product  is  gluten  feed.  The  gluten  is  distinguished 
by  a  higher  content  of  both  protein  and  fat,  and  a  bright  yellow  color,  and  is  called 
gluten  meal.  The  germ  is  more  bulky  than  the  meals,  shows  a  high  content  of  crude 
fat,  and  is  called  germ  meal  or  germ  food.  The  hulls  are  very  bulky,  show  a  high 
content  of  crude  fiber,  and  are  usually  sold  as  corn  bran." 

Samples  of  these  various  by-products  from  corn  vrere  obtained  from 
dealers  in  the  State  and  directly  from  manufacturers,  and  analyses  of 
these  are  given  in  the  bulletin.  These  are  classified  as  follows:  (1) 
Gluten  feed,  (2)  gluten  meal,  (3)  grano  gluten  feed,  (4)  corn  oil  meal 
and  cake,  and  (5)  corn  germ  meal  and  corn  bran.  The  trade  names  of 
the  materials  analyzed  were  as  follows:  Chicago  gluten  feed,  Peoria 
gluten  feed,  Buffalo  gluten  feed,  dry  gluten  feed,  Chicago  maize  feed, 
cream  gluten  meal.  King  gluten  meal,  Iowa  golden  gluten  meal,  gluten 
meal  (flour),  Hammond  gluten  meal,  Chicago  gluten  meal,  gi^ano  gluten 
feed,  corn  oil  meal,  corn  oil  cake,  corn  germ  food,  germ  meal,  corn  bran, 
corn  hulls,  and  analyses  are  also  given  of  hominy  chop  and  cerealiue 
feed. 

These  materials  as  classified  in  the  bulletin,  with  the  possible  excep- 
tion of  grano  gluten  feed,  show  very  wide  variations  in  composition. 
For  instance,  the  gluten  meals  on  an  average  contained  somewhat 
more  fat  and  about  one  half  more  protein  than  the  gluten  feeds,  but 
the  Chicago  gluten  meal  "contains  less  than  half  as  much  fat  and 
about  60  per  cent  more  protein  than  the  gluten  feeds."  The  Chicago 
maize  feed,  which  is  classed  with  the  gluten  feeds,  contains  about  one 
third  less  fat^  than  the  other  gluten  feeds.  The  corn  germ  food  con- 
tains three  and  a  half  times  as  much  fat  as  the  product  from  another 
factory  sold  under  the  name  of  germ  meal,  and  the  corn  hulls  have 
only  one  half  as  much  fat  as  the  corn  bran.  These  variations  in  com- 
position and  the  confusion  in  regard  to  names  leads  the  author  to 
suggest  that — 

"Unless  ?ome  good  rrason  exists  from  the  manufacturers'  standpoint  for  the  sep- 
aration of  the  various  parts  of  the  corn,  general  use  would  be  promoted  by  making 
but  one  product,  which  should  consist  of  the  total  residue.  It  would  relieve  the 
purchasers  of  the  uncertainty  as  to  composition,  reduce  the  danger  liable  to  result 

1  The  oil  is  said  to  have  been  partially  extracted  from  this  material. — Ed. 
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from  the  careless  feeding  of  the  more  highly  concentrated  parts  of  the  residue,  and 
abolish  the  necessity  of  a  study  of  comparative  values  as  now  manufactured." 

Statements  are  made  in  regard  to  the  palatability  and  feeding  value 
of  these  different  feeding  stuffs  and  suggestions  regarding  their  use  in 
compounding  rations. 

The  determination  of  the  ash,  phosphoric  acid,  and  potash  in  the 
whole  kernel  and  in  the  various  by-products  is  given  as  follows: 

Ash  constituents  in  corn  and  its  iy-products. 


Ash.       ^'";'J]|l""°     Potash. 


Corn 

Biiflalo  gluten  feed.. 

Gluten  meal 

Chicago  gluten  meal 

Corn  oil  meal 

Corn  bran 


Fer  cent. 

I 

er  cent. 

Per  cent. 

1.50 

0.70 

0.40 

.87 

.34 

.08 

1.29 

.50 

.07 

.8!) 

.35 

.06 

2.28 

1.36 

.U 

.81 

.24 

.06 

"  With  one  exception  the  original  corn  contains  more  total  ash,  and  more  phos- 
phoric acid,  and  in  every  case  more  potash  than  any  of  the  products  derived  from  it 
as  feeds." 

Ill  conclusion  remarks  are  made  on  the  value  of  the  fertilizing  ingre- 
dients of  different  feeding  stuffs,  and  a  table  is  given  showing  the 
pounds  of  fertilizing  ingredients  in  a  ton  of  a  number  of  different 
cereals  and  by-products. 

Feeding  experiments  with  horses  {New  Jersey  Stas.  Ept.  1893, 
pp.  179-187). — This  is  a  continuation  of  the  experiments  in  feeding 
horses  reported  in  Bulletin  92  of  the  station  (E.  S.  E.,  4,  p.  742).  Two 
teams  of  horses  on  the  college  farm  were  divided  into  2  lots,  I  horse 
from  each  team  being  in  each  lot.  Both  lots  received  alike  S  lbs.  of 
timothy  hay  and  6  lbs.  of  corn.  In  addition  lot  1  received  0  lbs.  of 
dried  brewers'  grains,  while  lot  2  received  5  lbs.  of  wheat  bran  and  1^ 
lbs.  of  new-process  linseed  meal  per  head  daily.  The  grain  for  each 
lot  was  mixed  and  fed  in  3  portions,  morning,  noon,  and  night.  The 
corn  was  at  first  fed  whole,  but  afterwards  ground.  The  experiment 
lasted  G  months,  from  June  1  to  December  1,  and  was  preceded  by 
a  preliminary  trial  of  1  week.  All  of  the  animals  performed  similar 
work.  The  horses  were  weighed  each  week,  and  a  record  is  given  of 
the  changes  in  weight,  food  eaten,  and  general  condition. 

"The  weights  of  the  animals  remained  remarkably  uniform.  The  difference  between 
highest  and  lowest  did  not  exceed  75  lbs.  in  any  case,  the  lowest  recorded  occurring 
in  July,  except  for  horse  No.  3,  whose  final  weight  was  the  lowest.  The  average 
weight  for  the  6  months  is  practically  identical  in  all  cases  with  the  average  weight 
of  the  first  month,  though  it  is  lower  in  all  cases  than  the  first  weight  recorded,  and 
is  uniform  for  both  lots. 

"The  uniformity  in  the  amount  of  the  food  consumed  and  in  the  weight  of  the 
animals,  in  connection  with  the  work  performed,  indic;ites  no  material  difference  in 
the  usefulness  of  the  two  rations  used.     Both  were  entirely  satisfactory." 

The  cost  of  the  rations  is  based  on  the  following  prices:  Timothy 
hay,  $18  J  wheat  bran,  $17.50;  corn  meal,  $22  j  dried  brewers'  grains, 
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$17;  and  linseed  meal,  $29  per  ton.  At  these  prices  tlie  cost  of  the 
brewers'  grain  lation  was  19.8  cts.  per  day  for  horse  1,  and  18.9  cts.  for 
horse  3;  and  the  wheat- bran  ration,  20.8  and  22.3  cts.,  respectively. 

"It  is  observed  tbat  the  cost  of  the  daily  ratious  used  is  much  less  than  is  ordin- 
arily charged  for  feeding  ^ork  iK.rses.  .  .  . 

"  Tliat  is,  for  the  6  hardest-working  months  of  the  year  a  farm  horse  of  1.000 
lbs.  live  weight  maj^  be  fed  for  $30.84,  when  dried  brewers'  grains  fnrnish  tlie 
bulk  of  the  necessary  protein,  and  for  $33.49  when  wheat  bran  and  linseed  meal  are 
the  chief  sources  of  this  nutrient;  on  the  basis  of  actual  cost  of  the  rations  only, 
the  brewers'-grains  ration  is  slightly  more  satisfactory,  or  8.6  per  cent  cheaper  than 
the  wheat-bran  ration.  When  the  fertility  value  of  the  dried  grains,  wheat  bran, 
and  linseed  meal  is  regarded  as  of  importance,  the  differences  in  the  rations  are  less 
marked." 

Mention  is  made  of  a  market  gardener  in  the  State  who  reports  sav- 
ing abont  20  per  cent  on  the  cost  of  keeping  horses  by  feeding  a  ration 
similar  to  that  given  to  lot  1.  Assuming  that  the  cost  of  feeding  the 
horses  and  mnles  of  the  State  is  20  per  cent  higher  than  it  need  be, 
which  is  believed  to  be  a  conservative  estimate,  "  the  expense  of  feed- 
ing the  horses  of  the  State  for  the  6  working  months  would  be  reduced 
by  $700,000  if  more  rational  measures  were  adopted." 

Fodders  and  feeds  (Kmo  Jersey  Stas.  Pqyt.  lSD3,pp.  158-178). — Analyses  arc  given 
of  green  crimson  clover,  cowpea  vines,  corn  stalks,  corn  fodder,  shelled  corn,  sugar 
beets,  corn  cob,  corn  meal,  gluten  meal,  gluten  feed,  brewers'  grains,  wheat  bran, 
cotton-seed  meal,  linseed  meal,  rice  polish,  and  Paine's  stock  feed;  the  market  prices 
of  a  large  number  of  commercial  feeding  stuffs  from  1891  to  1894;  an  article  on  corn 
stalks  and  straw  as  hay  substitutes,  reprinted  from  Bulletin  96  of  the  station 
(E.  S.  R.,  5,  p.  499) ;  and  the  average  composition  of  a  large  number  of  feeding  stuffs, 
largely  compiled. 

The  relative  values  of  ■winter  and  spring  -wrheat  bran,  A.  T.  Nkale  and  C.  L. 
Penny  (Delaware  Sfa.  Jlpt.  1SD3,  pp.  IG-IS,  191). — Analyses  of  4  samples  of  wlieat 
bran  from  spring,  winter,  and  local  wheat,  with  a  statement  of  the  weight  i)cr  double 
bushel,  the  selling  jirice,  and  the  calculated  value  according  to  the  station's  basis  of 
valuation.  In  the  latter  respect  the  local  product  was  below  the  others.  The  heavier 
bran  was  valued  the  highest. 

Feeding  stuffs,  C.  L.  Penny  {Delaware  Sta.  Ept.  1893,  pp.  191,  29^).— Analyses  of 
crimson  clover  straw,  crimson  clover  chaff,  crimson  clover  see<l,  peavines  (green), 
gluten  feed,  distillery  corn  feed,  and  wheat  bran. 

An  easy  method  for  detecting  a  ccmmon  adulterant  of  ground  pepper 
D.  Martelli  {Staz.  Sper.  Agr.  Itah,  28  {1805),  No.  1,  pp.  53-56). 

Fruit  as  an  article  of  diet  and  as  a  medicinal  agent,  J.  P.  H.  Brown  (Proc. 
Ga.  Hort.  Soc.  1892,  pp.  85-37). — General  and  popular  remarks  on  the  healthfulness 
of  a  fruit  diet,  different  fruits  and  vegetables  being  recommended  for  various  minor 
disorders  of  the  system. 

The  feeding  of  farm  animals,  E.  W.  Allen  {U.  S.  Dept.  Agr.,  Farmer's  Bui.  22, 
pp.  32). — This  is  a  popular  bulletin  on  the  principles  of  feeding;  feeding  standards; 
maximum,  minimum,  and  average  composition  of  the  principal  feeding  stuffs;  cal- 
culation of  the  digestible  materials  in  a  large  number  of  common  feeding  stuffs; 
calculation  of  rations  for  cows,  steers,  pigs,  etc. ;  the  origin  of  by-products  used  as 
feeding  stuffs;  preparation  of  food;  and  wheat  as  a  food  for  animals. 

Stock  feeding,  G.  L.  Teller  (Arlcansas  Sfa.  Ept.  1894,  pp.  137-170). — A  reprint  of 
Bulletin  30  of  the  station  (E.  S.  R.,  6,  p.  663). 

Further  notes  on  the  use  of  peanut  oil  as  a  substitute  for  milk  fat  in  calf 
feeding,  M.  Petersen  {Braunschw.  luttdw.  Zlg.,  63  {1895),  No.  S,p.  10). 


VETERINARY  SCIENCE  AND  PRACTICE.  843 

Feeding  for  milk  (Mi>isis>iippi  Sla.  Rpt.  1S93,  pp.  30-32). — Short  accounts  of  work 
ineviously  pulilislicd  in  Bulletins  13  and  15  and  reprinted  in  the  Annual  Reports  of 
the  station  for  1890  nud  1891  (E.  S.  R.,  2,  pp.  362,  658;  3,  pp.  166,  875). 

Salting  cow^s  (Mississ'qypi  Sin.  Rpt.  1893,  p.  33). — A  reprint  from  the  Annual  Report 
of  the  station  for  1888  (E.  S.  Bui.  2,  pt.  1,  p.  108). 

Milking  {JJissis-sippi  Sia.  lipt.  1S93,  pp.  32,  33). — A  reprint  from  the  Annual  Report 
of  the  station  for  1888  (E.  S.  Bnl.  2,  pt.  1,  p.  108). 

The  preparation  of  food  for  swine,  Werxkr  (Braunschw.  huulw.  Zfg.,  63  ( t.^95), 
jVo.  4,  pp.  14,  15). — Grinding  and  steaming  grain,  the  ]»reparatiou  of  potatoes  and 
Jerusalem  artichokes  and  roots,  the  effect  of  dillcrent  foods  on  character  of  flesh 
and  lard,  and  the  amounts  of  diflereut  foods  required  to  produce  1  kg.  of  increase 
in  live  weight  are  briefly  discussed. 
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Cerebro  spinal  meningitis  in  horses,  A.  T.  ISTeale  {I)elau-are  Sta. 
Rpt.  1893^  i)p.  23-30). — The  subjects  treated  are  the  prevalence,  symp- 
toms, postmortem  appearances,  theories  as  to  the  causes,  and  experi- 
mental studies  on  the  causes  of  tliis  disease. 

The  following  food  stuffs  were  suspected  of  having  caused  the 
disease:  Good  corn  silage,  decayed  corn  silage,  musty-blade  fodder, 
musty-top  fodder,  mu.sty  oats,  and  Avheat  bran.  All  of  these  foods  were 
fed  to  animals  believed  to  be  susceptible,  but  with  negative  results. 
German  veterinarians  believe  that  wheat  cockle  {A grostemma  git hago) 
under  certain  conditions  that  are  not  well  understood  causes  death  in 
horses.  Hens  fed  largely  on  ground  cockle  died,  their  symptoms 
being  those  of  narcotic  ])oisoning.  But  another  Hock  of  fowls  ate  per- 
fectly dry  cockle  seed  without  visible  injury;  grain  screenings  contain- 
ing a  large  pro])ortion  of  cockle  were  fed  to  a  colt  with  negative  results. 
The  results  were  also  negative  when  screenings  were  first  fermented  and 
afterwards  dried  and  ground. 

To  determine  whether  stinking  smut  of  wheat  {TiUetia  kevis)  had 
any  connection  with  meningitis,  wheat  bran  infested  with  this  fungus 
was  fed  to  a  horse  with  negative  results.  The  feeding  of  oats  contain- 
ing Aspergillus  fumigatus  also  gave  negative  results. 

Hydrophobia  in  farm  stock,  A.  T.  ^eale  and  P.  Gibier  ( Dela- 
icare  Sta.  Rpt.  1893,  pp.  48-59,  Jig.  1). — Two  outbreaks  of  hydrophobia 
in  Delaware  are  noted.  A  general  discussion  of  hydrophobia  and  an 
abstract  of  the  German  laws  on  the  subject  are  given,  as  well  as  brief 
notes  on  a  horse  and  dog  successfully  treated  with  vaccine  after  being 
bitten. 

"A  temperature  of  70°  C.  (158^^  F.)  will  destroy  the  microbe  [of  hydrophobia] 
after  a  few  minutes' exposure;  desiccation  destroys  it  in  a  few  hours  .  .  .  and  acids 
and  disinfectants  destroy  it  easily;  but  it  resists  putrefaction  for  a  time  and  keeps  its 
virulent  properties  for  several  weeks  when  it  is  kept  cold.  .  .  .  The  virus  of  hydro- 
phobia can  be  put  with  impunity  in  contact  with  the  skin  or  taken  through  the 
mouth  without  causing  any  disturbance.  .  .  .  The  almost  unique  way  of  propagat- 
ing the  disease  is  by  a  bite.  ...  It  is  not  necessary  to  submit  the  stables  or  yards 
in  which  cattle  atFected  with  rabies  have  been  conflned  lo  the  same  disinfection 
which  would  be  required  for  anthrax  or  glanders.     Washing  with  hot  water  contain- 
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ing  a  siiKill  tinantity  of  snlplmric  acid,  followed  liy  spoiitancons  dosicontion,  will  be 
sufficient.  .  .  .  Cauterization^  even -when  applied  a  few  moments  after  the  bite  with 
the  strongest  acids,  caustic,  or  cautery,  is  not  sufficient  to  protect  against  the  iufec- 
tion.  ...  I  would  rather  suggest  that  the  wound  be  washed  with  a  [1  per  cent] 
solution  of  bichlorid  of  mercury,  peroxid  of  hydrogen,  or  any  strong  disinfectant." 

Investigations  concerning  bovine  tuberculosis,  D.  E.  Salmon 
{U.  iS.  JJept.  Agr.j  Bureau  of  Animal  Industry  Bui.  7,  pp.  178,  pis.  6'). — 
This  bulletin  consists  of  articles  ou  the  following  subjects: 

Clinical  and patJiolog leal  notes  on  a  herd  of  60  cattle  treated  icith  tuber- 
culin, F.  L.  Kilhomnie,  E.  C.  Schroeder,  and  T.  Smith  (pp.  7-74). — In  a 
herd  of  GO  animals  tested  Avith  tuberculin  tliis  method  of  diagnosis  acted 
correctly,  indicating  the  presence  or  absence  of  tuberculosis  in  8G|  per 
cent  of  the  cases.  Of  53  tuberculous  animals,  47  were  affected  with 
tuberculosis  of  the  organs  situated  in  tbe  chest.  "Infection  by  way  of 
the  intestinal  tracts  was  indicated  in  14  cases  by  tuberculosis  of  a 
smaller  or  larger  number  of  mesenteric  glands." 

Further  experimental  observations  on  the  presence  of  tubercle  bacilli  in 
the  milk  of  cows,  E.  C.  Schroeder  (pj).  75-87). — Of  11)  specimens  of  milk 
obtained  from  the  general  milk  suiii)ly  of  Washington  one  sample  con- 
tained the  bacillus  of  tuberculosis  in  sufficient  numbers  to  i^roduce  the 
disease  in  1  of  the  2  guinea  pigs  injected  with  it. 

Studies  in  bovine  tuberculosis  icith  special  reference  to  prevention,  T. 
Smith  (pp.  88-128). — The  author  finds  that  the  extent  and  rapidity  of 
the  disease  of  the  lungs  depends  at  least  in  part  upon  the  number  of 
tubercle  bacilli  inhaled  either  within  short  or  long  periods  of  time,  and 
that  tuberculosis  of  the  lungs  is  not  necessarily  associated  with  any 
other  recognizable  lung  affection  as  a  preexisting  favoring  condition. 

Some  practical  suggestions  for  the  suppression  and  prevention  of  tuber- 
culosis, T.  Smith  (j)p.  129-146). — The  danger  of  infection  from  different 
sources  is  summarized  by  the  author  as  follows: 

"(1)  Fully  nine  tenths  of  all  diseased  animals  have  been  infected  by  inhaling  the 
tubercle  bacilli,  dried  and  suspended  in  the  air. 

"  (2)  Fully  one  half  of  all  diseased  animals  have  been  infected  by  taking  tubercle 
bacilli  into  the  body  with  the  food.  Frequently  both  food  aud  air  infection  are 
recognizable  in  the  same  animal. 

"  (.3)  Animals  are  infected,  thougb  rarely,  during  copulation.  In  such  cases  the 
disease  starts  in  the  uterus  and  ita  lymph  glands  or  in  the  sexual  organs  aud  corre- 
sponding lymph  glands  oi"  the  bull. 

"  (4)  Perhaps  from  1  to  2  per  cent  of  all  calves  are  born  tuberculous." 

The  presence  of  tuberculosis  in  one  herd  is  not  believed  to  endanger 
other  herds  near  by  which  do  not  mingle  with  the  diseased  herd  in 
pasture  or  stable.  In  the  absence  of  the  tuberculin  test  the  stockman 
is  advised  to  remove  from  his  herd  and  have  destroyed — 

"(1)  All  animals  which  show  emaciation  with  coughing  and  any  suspicious  dis- 
charges from  the  nose. 

"  (2)  Those  animals  with  enlarged  prominent  glands  about  the  head  (in  front  of 
the  eyes,  under  and  behind  the  lower  jaw),  all  enlarged  glands  in  front  of  the 
shoulder,  in  the  flanks  and  behind  the  udder. 

"(3)  Animals  with  suspected  tuberculosis  of  uterus  and  udder." 
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Tuberculin  and  its  use,  A.  E.  de  Scliweinitz  (j)p.  159-178). — "The  dan- 
}?er  of  injecting  tiibercnlin  into  healthy  animals  in  moderate  quantity- 
is  slight.  In  healthy  guinea  pigs  I  have  found  that  an  injection  of  a 
(lose  20  times  as  large  as  that  required  to"  produce  a  reaction  in  a 
diseased  cow  may  kill,  but  does  not  always  do  so." 

Examinations  were  made  of  samples  of  cow's  milk  (1)  the  day  before 
injection,  (2)  the  day  after  injection  when  the  temperature  was  about 
ac  the  maximum,  and  (3)  a  day  or  two  after  injection, 

"In  general  the  results  show  a  decrease  in  total  solids  in  the  [milk  of]  tuhercnlous 
animals  after  the  injection.  In  the  healthy  animals  there  is  also  a  slight  decrease 
in  solids,  but  not  as  much  as  in  the  diseased  animals. 

"There  is  also  a  decided  variation  in  the  proportion  of  fat  before  and  after  injec- 
tion of  the  tuberculin  as  well  as  albuminoids  and  sugar.  The  fat  and  sugar  decrease, 
the  albuminoids  show  a  slight  increase.  The  latter  may,  in  part,  be  attributed  to 
the  presence  of  a  small  amount  of  tuberculin  in  the  milk.  This  variation  in  the 
constituents  of  the  milk  would  indicate  that  while  under  examination  with  tuber- 
culin the  milk  of  the  animals  should  either  not  be  used  at  all,  or  close  attention 
])aid  to  the  fact  that  tuberculin  will  cause  such  variations.  These  results  are  but 
preliminary  to  a  more  extended  examination." 

Bovine  tuberculosis,  A.  T.  Keale  {Delaware  Sta.  Rpt.  1893,  pp.  81- 
10;2).— The  condition  of  public  sentiment  and  the  prevalence  of  bovine 
tuberculosis  in  the  State  are  discussed  at  length.  Ten  herds,  compris- 
ing 3M  cows,  were  examined  by  the  station  veterinarian.  Of  these  89 
animals  were  condemned.  A  rise  of  1.5°  in  the  temperature  of  an 
animal  was  sufficient  for  condemnation.  The  average  expense  for 
tuberculin  exceeded  50  cts.  per  head.  "About  1  cow  in  every  10  thus 
far  killed  and  examined  by  this  station  for  tuberculosis  had  a  con- 
sumptive udder." 

The  method  of  disinfection  followed  by  the  station  was  to  spray  the 
stables  with  a  1  per  cent  solution  of  chlorid  of  lime  in  a  spraying  pump 
worked  under  a  pressure  of  more  than  100  lbs.  to  the  square  inch. 
A  small  quantity  of  whitewash  was  added  to  the  solution  in  order  to 
mark  the  thoroughness  of  the  work.  This  solution  "  when  driven 
through  the  air  by  heavy  pressure  charges  the  barn  so  heavily  with 
chlorin  gas  that  laborers  are  sorely  tried  while  carrying  out  the  work. 
A  barn  thus  sprayed  and  closed  for  a  few  hours  must  be  regarded  as 
sterilized  as  thoroughly  as  circumstances  will  allow."  Tabulated  data 
give  the  temperature  records  of  the  animals  tested  with  tuberculin. 

Anthrax,  A.  T.  Neale  (Delaware  Sta.Bpt.  lS93,pp.  60-81). — This  general  discussion 
of  anthrax  is  largely  a  reprint  of  Bulletin  20  of  the  station  (E.  S.  R.,  5,  p.  413).  The 
use  of  Pasteur's  preventive  vaccine  for  anthrax  is  discussed,  and  experiments  in 
which  the  use  of  vaccine  failed  to  give  immunity  against  the  disease  are  briefly 
described.  The  Delaware  law  relative  to  the  reduction  of  infectious  and  coutagioua 
diseases  among  the  lower  animals  is  given. 

Ringworm  (Trichophyton  tonsurans)  in  cattle,  A.  T.  Neale  {Delaware  Sta.  Bpt. 
lS9S,pp.  50,  60), — An  <jutbreak  of  ringworm,  followed  in  several  instances  by  death, 
is  noted.  "Mercurial  ointments,  spirits  of  camphor,  salicylic  acid,  and  especially 
tincture  of  iodin  are  recommended  for  local  application." 

Texas  or  splenic  fever,  A.  T.  Neale  ( Delaware  Sta.  Rpt.  1893,  pp.  39-47). — A  reprint 
of  Bulletin  23  of  the  station  (E.  S.  R.,  6,  p.  81). 
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TJe  use  of  Koch  s  lymph  in  the  diagnosis  of  tuberculosis  in  cattle,  J.  Nf.lson 

(Ncio  Jersvij  Stas.  Ept.  1S93,  pp.  209-2S5,  d(jms.  5). — This  article  \va«  printed  as  Bulle- 
tin 101  of  tlie  station  (E.  S.  K.,  6,  p.  332). 

Diseases  of  stock,  R.  R.  Dinwiddie  (Arkansas  Sta.  Bpt.  1SD4,  pp.  1-22). — Arepriut 
of  HiiUetiii  25  of  the  station  (E.  S.  R.,  5,  p.  995). 

Diseases  of  man  and  of  domestic  animals  spread  by  dogs,  O.  Hknning  {Agl. 
Jour.  Cape  Colony,  S  {ISDo),  Xo.  2,  irp.  55,  56). 

Veterinary  \A7^ork  of  the  Mississippi  Station  (Mississippi  Sta.  Rpi.  1S93,  pp.  43- 
46). — Reference  is  made  to  publications  of  the  station  treating  of  anthrax  or  charbon, 
diseases  of  sheej)  and  calves,  dehorning,  glanders,  and  colic.  Prtnentive  trciatnient 
and  symptoms  of  anthrax  are  discussed,  and  prescriptions  to  be  used  in  the  treat- 
ment of  cramp  colic  and  wind  colic  are  given. 

DAIRYING. 

Fluctuation  in  the  volatile  acids  of  butter  fat,  C.  L.  Penny 

(Delaware  Sta.  Bpt.  1893,  pp.  183-191).— In  tliis  study  the  volatile  fatty 
acids  were  determined  in  samples  of  butter  from  a  large  creamery  taken 
at  frequent  intervals  from  September  16,  1891,  to  December  22,  1893. 
During  the  first  year  the  samples  were  kept  some  time,  often  a  year  or 
more,  before  the  volatile  acids  were  determined.  After  that  the  sam- 
])les  were  saponified,  usually  on  the  same  day  the  butter  was  made. 
In  all  118  samples  were  tested,  and  the  results  are  tabulated,  with  the 
averages  by  months.  The  changes  by  mouths  are  also  illustrated  by  a 
diagram. 

"Inspection  of  the  table  shows  that  the  results  vary  greatly  and  very  suddenly 
within  the  same  month,  frequently  much  more  than  the  averages  of  successive  months ; 
and  the  same  mouth  in  2  successive  years  shows  wide  differences  probably  due  to 
more  permanent  causes.  There  would  seem  to  be  no  relation  between  season  and 
percentage  composition  of  butter  fat  that  is  not  overbalanced  and  entirely  hidden 
by  other  disturbing  causes.  But  following  the  changes  from  month  to  mouth  it  will 
appear  that  there  is  great  uniformity  of  tendency.  At  certain  times  in  the  year  the 
percentage  of  volatile  acids,  whatever  it  may  happen  to  be  for  the  year  and  under 
the  particular  circumstances,  falls  off  rapidly,  at  other  times  it  increases  slowly  and 
again  rapidly.  The  falling  off  in  percentage  of  volatile  acids  appears  to  be  rela- 
tively abrupt.  At  a  particular  time  of  the  year  we  can  not  say  with  any  approxi- 
mation to  certainty  what  the  proportion  of  volatile  acids  will  be,  but  we  may  say 
with  some  conlidence  that  at  a  certain  season  it  will  be  increasing,  at  another  decreas- 
ing. From  July  to  September  in  the  year  1892  this  proportion  is  quite  different  from 
what  it  is  during  the  same  mouths  of  1893,  yet  the  rate  of  increase  is  substantially 
the  same  and  also  the  same  as  that  found  by  Spallanzani.'  From  Septeniber  there 
is  a  rapid  decline,  continuing  in  our  experience  till  October  or  November,  in  [Spallan- 
zani'sj  to  December.  There  is  then  an  almost  continuous  rise  till  June,  when  there  is 
an  instant  falling  off  to  July.  The  two  maximum  points  are  September  and  J  une,  the 
two  minimum  points  from  October  to  December,  or  late  autumn,  and  July.  The  fact 
that  the  results  for  the  same  month  of  different  years  vary  so  rather  emphasizes  these 
tendencies.  Then  if  the  quality  of  butter  improves  with  a  higher  percentage  of  vola- 
tile acids,  the  best  butter  ought  to  be  made  in  June  and  in  September,  the  poorest  in 
July  and  in  the  late  autumn.  The  minimum  percentage  in  the  above  table  is  21.77 
on  October  3,  1891,  the  maximum  32.23  on  May  4,  1893.  .  .  .  The  results  are  believed 
to  show  as  I'airly  as  may  be  the  effect  of  season  alone  on  the  composition  of  butter- 
fat.  The  extreme  Huctuations  here  reported  are  naturally  less  wide  than  might  be 
i'liund  between  simples  from  different  individual  cows." 

» Staz.  Sper.  Agr.  Ital.,  32  (1889),  March. 
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A  scheme  for  paying  for  cream  by  the  Babcock  test  in  butter 
factories,  J.  M.  Bartleit  (Maine  Sta.  Bui.  15,  M  ser.,pp.  4,pl.  1). — 
111  this  bulletin  a  i)oi)ular  detailed  descrijitioii  is  given  of  the  method 
of  carrying  out  the  payment  for  cream  at  creameries  on  the  basis  of 
its  weight  and  fat  content,  instead  of  its  volume  alone.  The  cream  is 
to  be  weighed  by  the  collector  and  a  small  sample  taken  by  means  of  a 
siimpling  tube,  and  placed  in  a  2-oz.  bottle  marked  with  the  patron's 
number.  Upon  arrival  at  the  creamery  the  small  samjile  bottles  are 
emptied  into  the  composite  sample  jars  of  the  respective  patrons,  and 
these  composite  samples  preserved  by  means  of  bichromate  of  potash 
for  2  weeks  (4  weeks  in  winter),  when  they  are  tested  by  the  Babcock 
tester.  The  method  of  paying  for  the  cream  from  the  results  of  the 
test  is  illustrated. 

In  the  sale  of  milk,  which  offers  the  more  profitable  market, 
the  creamery  or  a  milk  association  of  Philadelphia?  A.  T. 
Neale  {Delaware  Sta.  Rpt.  1893,  pp.  19-21). — The  financial  record  is 
given  by  months  of  two  dairymen,  one  of  whom  sent  his  milk  to  Phila- 
delphia and  the  other  to  a  creamery  which  paid  by  test.  The  first  sent 
33,214  qts.  of  milk  to  Philadelphia  during  the  year,  receiving  $1,027.23 
net  or  3.1  cts.  per  quart.  The  milk  averaged  4.3  per  cent  of  fat  for  the 
year.  The  second  sent  33,214  qts.  of  5  per  cent  milk  to  the  creamery, 
receiving  $1,070.84.  Had  the  first  sent  his  4.3  per  cent  milk  to  the 
creamery  he  would  have  lost  $101.04,  and  had  the  second  sent  his  5 
per  cent  milk  to  the  city  he  would  have  lost  $49.63.  "That  is,  in  the 
city  trade,  no  distinction  in  price  is  made  between  a  product  with  5 
per  cent  and  one  with  4.3  per  cent  of  butter.  Yet  on  33,214  qts.  of 
milk,  this  diflerence  on  the  creamery  basis  amounted  to  $150.67.'" 

Test  of  hand  separator,  C.  L.  Penny  {Delaware  Sta.  Rpt.  1893, p. 
192). — The  power  required  to  run  a  DeLaval  Baby  Separator  at  the 
rate  of  41  turns  per  minute  was  found  to  be  0.1  horsepower.  Euu  at 
47  turns  per  minute  the  skim  milk  contained  0.1  per  cent  of  fat. 

The  preparation  of  a  ne-w  drink  from  milk,  A.  Bernstein  (Deut.  landw.  Presse, 

22  {1S95),  No.  14,  pp.  119,  120). 

Inoculation  in  the  manufacture  of  koumis,  P.  Spallanzani  {Staz.  Sper.  Agr. 
ItaL,  2S  (1805),  Xo.  1,  pp.  43-52). 

Flaack's  milk  sterilizer  [Deut.  landw.  Presse,  23(1895),  Ko.  7,  pp.  56,  57). 

The  Patterson  method  for  determining  the  amount  of  butter-fat  in  milk 
(Mississippi  Sta.  Ept.  1893,  pp.  48-50). — Au  account  of  a  modificatiou  of  the  Beim- 
ling  method,  previouslj'  described  in  Bulletin  21  of  the  station  (E.  S.  R.,  4,  p.  267). 

AGRICULTURAL  ENGINEERING. 

Tile  drains,  S.  M.  Tracy  {Missusippi  Sta.  Rpt.  1893,  pp.  37-40).— 
Accounts  are  given  of  attemps  at  the  station  during  1889-'93  to  tile 
drain  "creek  bottom  lands  underlaid  by  a  very  heavy,  almost  impervi- 
ous, black  soil  and  clay;  black  prairie  soils;  and  'seepy'  clay  hillsides." 
The  efiect  of  the  tiles  was  evident  not  only  in  removal  of  excess  of 
water  but  in  mitigation  of  drought  on  soils  subject  to  it. 
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"  Wbeu  the  drains  have  been  less  than  500  ft.  in  length  we  have  found  3-in.  tile 
ample  for  draining  the  ground  quickly  and  thoroughly,  but  for  longer  runs  we  have 
found  it  necttssary  to  use  4-iu.  for  the  lower  part  of  the  drains,  and  this  has  been  of 
sufficient  size  for  the  extremities  of  the  longest  runs,  about  a  quarter  of  a  mile.  The 
tile  have  been  put  into  the  ground  to  an  average  depth  of  3|  ft.  and  the  expense  of 
the  work,  including  the  cost  of  tile,  digging  the  ditches,  laying  and  covering  tlie 
tile  has  been  51  cts.  per  running  rod.  Three-inch  tile  have  cost,  including  freight, 
about  $18  per  thousand  feet,  which  is  nearly  three  times  the  cost  of  such  tile  in  Illi- 
nois and  other  Northern  States.  .  .  . 

"The  station  lields  which  have  been  tile  drained  have  increased  fheir  annual  yield 
fully  50  per  cent  as  a  result  of  the  work,  and  such  drains  will  be  found  a  profitable 
investment  on  all  soils  which  remain  wet  until  late  in  the  spring  on  account  of  their 
compact  subsoil,  or  which  are  rendered  heavy  and  'sour'  by  continued  seejiage  from 
surrounding  hill  lands." 

The  artesian  v^ells  of  southern  Wyoming,  their  history  and 
relation  to  irrigation,  J.  D.  Conley  ( Wyoming  Sta.  Bui.  J20,  pp.  87- 
122.,  Jigs.  2). — The  couditious  necessary  for  an  artesian  supply  are 
exiilained;  the  extent  of  artesian  irrigation  in  San  Bernardino,  Cali- 
fornia, and  the  San  Luis  Valley,  Colorado,  is  noted;  and  a  detailed 
account  of  the  artesian  wells  of  southern  Wyoming,  principally  in  the 
vicinity  of  Laramie  and  Eawlins,  is  given,  including  data  relating  to 
cost,  flow,  strata  pierced,  and  analyses  of  the  water. 

In  an  appendix  is  given  the  official  analyses  of  water  from  artesian 
wells  sunk  by  the  Union  Pacific  Railway  Comjiany  in  Wyoming. 

Brush  and  stone  drains  {Cult,  and  Country  Gent.,  1S95,  Feb.  7,  p.  103,  figs.  2). — 
Popular  directions  for  the  construction  of  these  drains. 

Siibirrigation  {Rural  New  Yorker,  1S95,  Feb.  2,  p.  66). — A  system  of  subirrigation 
by  nu'aus  of  tile  drains  is  described,  which  is  claimed  to  overcome  most  of  the 
objections  to  irrigation  by  means  of  tiles. 

The  trials  of  oil  engines  at  Cambridge  {Jour.  Boy.  Ayr.  Soc.  England,  3d  ser.,  5 
{tSD4),  No.  20,  pp.  696-73S,figs.  25). 

The  animal  as  a  prime  mover,  II,  R.  H.  Thurston  {.Jour.  FranMin  Inst,,  139 
{1895),  No.  830,  pp.  100-121).— A.  study  of  power  and  efficiency. 

Electricity  as  a  motive  force  for  ploAvs,  Ringleman  {Jour.  Ayr.  Prat.,  59  {1895), 
No.  3,  pp.  89-99,  figs.  5). 

Irrigation  principles,  W.  Hall  {Irriyation  Aye,  8  {1895),  No.  2,  pp.  45-47;  No.  3, 
pp.  83-85), 

Beet  harvesting  machine,  Beiiuens  {Landw.  TVochenbl.  Scltles,  Hoist.,  45  {1895), 
No.  4,  p.  57,fiys.  2). 

Petroleum  motor  in  agriculture,  Brutsciike  {Wochenscltr.  Pom.  bkon,  Gcs.,  25 
{1895),  Ao.  2,  pp.  14,  15). 

Results  of  trials  of  potato  diggers,  F.  Sciiotte  {Jahrb.  deut.  landw,  Ges.,  9 
{1894),  pp.  395-410,  figs.  15). 

Machines  for  peeling  potatoes,  F.  Schotte  {Jahrb.  deut.  landw.  Ges.,  9  {1894), 
pp.  389-394,  figs.  4). 

Plans  for  a  piggery,  Malochowski  {Jahrb.  deut.  landw.  Ges.,  9  {1894), pp.  411-416, 
fig^-  3). 
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Reports  of  director  and  of  treasurer  of  Arkansas  Station  (Arkansas  Sta.  Rpt. 
1894,2})}-  r-VILI,  84,  85). — A  brief  review  of  the  year,  a  finaucial  statement  for  the 
fiscal  year  ending  June  30,  1894,  and  a  list  of  the  bulletins  published  by  the  station 
since  July,  1891. 

Arkansas  Southern  Branch  Station,  R.  L.  Bennett  (Arkansas  Sta.  Rpt.  1894, 
pp.  87-89). — Brief  general  remarks  on  the  work  at  this  substation. 

Financial  statements  for  1893  and  1894  [California  Sta.  Rpt.  1893  and  1894,  pp. 
495,  496). — Financial  statements  for  the  fiscal  years  ending  June  30,  1893  and  1894. 

Report  of  treasurer  of  Delaware  Station  {Delaware  Sta.  Rpt.  1893,  pp.  4,  5). — 
This  is  for  the  fiscal  year  ending  June  30,  1893. 

Reports  of  director  and  of  treasurer  of  the  Mississippi  Station  for  1893 
(^Mississippi  Sta.  Rpt.  1893,  pp.  1-6,  46,  52). — Eeport  of  the  treasurer  for  the  fiscal 
year  ending  June  30,  1893,  and  brief  outlines  of  the  work  of  the  year  in  tlie  different 
departments  at  the  station  and  at  the  branch  stations  at  Holly  Springs,  Lake,  and 
Booneville. 

Reports  of  directors  and  of  treasurers  of  Nevj-  Jersey  Stations  (New  Jersey 
Stas.  Rpt.  1893,  pp.  1-16, 191-199,  303-206) .—Brief  general  remarks  on  the  work  of  the 
year,  treasurers'  reports  for  1893,  and  legislation  relative  to  the  station  and  fertilizer 
control. 

Work  of  American  experiment  stations,  E.  W.  Hilgard  (California  Sta.  Rpt. 
1893  and  1894,  pp.  42-44). — A  brief  survey  of  the  experiment  station  movement  in 
this  country,  with  remarks  on  the  scope  and  purposes  of  station  work,  and  the  value 
of  their  studies  and  investigations  from  a  practical  and  scientific  point  of  view. 

Report  of  observations  made  on  European  agricultural  schools  and  experi- 
ment stations,  1892-'93,  E.  W.  Hilgard  (California  Sta.  Rpt.  1893  and  1894,  pp. 
21-41). — An  interesting  account  of  observations  made  in  Germany  and  Switzerland. 
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The  beginnings  of  agriculture,  L.  Bourdeau  (Vop.  Sci.  Monthly,  1895,  Mar., pp. 
678-688). 

Socialism  and  agriculture  in  France,  D.  Zolla  (Ann.  Agron.,  21  (1895),  Nos.  2, 
pp.  49-75;  3,  pp.  97-122). 

Agriculture  in  the  immediate  vicinity  of  Berlin,  Orth  (Jahrb.  dent,  landw.  Ges., 
9  (1894),  pp.  132-136). 

Notes  on  the  agricultural  features  of  the  Congo,  F.  Hambursin  (Ing^n.  Agr. 
GemMou.r,  5  (1895),  No.  7,  pp.  325-330). 

Crops  and  live  stock  in  Ontario  (Ontario  Bureau  Industries  £ul.  52,  pp.  16). — 
Statistics  on  the  condition  of  crops,  live  stock,  etc.,  with  extracts  from  returns  of 
correspondents. 
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AnizoxA  Station. — A  greenhoiase  24  by  80  ft.  is  in  process  of  construction.  At 
the  Mesa  substation  deciduous,  fruit,  and  ornamental  trees  have  been  planted,  and 
at  the  Willcox  substation  tests  are  about  to  be  made  of  pumping  with  a  gasoline 
engine  for  irrigation  purposes, 

Indiana  Station. — George  E.  Ives,  formerly  assistant  agriculturist,  has  severed 
his  connection  with  the  station. 

Xew  Hampshire  College.— On  March  14  the  college  herd  was  reduced  by  the  sale 
of  25  head  at  public  auction.  All  the  animals  thus  sold  had  been  twice  subjected  to 
the  tuberculin  test.  The  State  legislature  has  apjiropriated  the  sum  of  $25,000  to 
be  expended  by  the  College  of  Agriculture  and  Mechanic  Arts  in  the  building  and 
furnishing  of  a  residence  and  industrial  hall  for  women. 

South  Dakota  Station. — At  the  January  meeting  of  the  regents  of  education, 
J.  H.  Shepard,  chemist  of  the  station,  was  appointed  director,  tvce  Lewis  McLouth, 
relieved;  H.  B.  Mathews,  meteorologist,  was  made  assistant  chemist,  and  the  station 
council  was  reorganized  and  its  powers  and  duties  somewhat  enlarged.  Its  number 
has  been  increased  by  the  addition  of  one  member  from  each  of  the  governing 
boards,  G.  J.  Coller  being  elected  regent  member  and  O.  T.  Grattan  trustee  mem- 
ber. L.  C.  Corbett,  horticulturist,  has  been  elected  secretary  and  vice  director  of 
the  council. 

Wisconsin  Station  and  College. — The  following  changes  have  been  made  in 
the  governing  board  of  the  station:  H.  B.  Dale,  C.  Keith,  and  X.  D.  Fratt  have 
retired  and  are  succeeded  by  O.  H.  Fethers,  of  Jauesville;  F.  W.  Challoner,  of 
Oshkosh,  and  W.  A.  Jones,  of  Mineral  Point. 

The  board  of  instruction  of  the  college  has  been  changed  as  follows:  C.  H.  Diener 
has  been  appointed  assistant  in  agricultural  physics;  F.  E.  Baker,  assistant  in 
judging  live  stock;  F.  Crauefield,  assistant  in  horticulture;  G.  P.  Pfeitfer,  assist- 
ant in  farm  dairying;  A.  J.  Schoenmann,  assistant  in  milk  testing;  W.  A.  Voigt, 
instructor  at  pasteurizer;  and  T.  A.  Stanley,  instructor  in  farm  bookkeeping,  has 
been  succeeded  by  O.  M.  Taylor;  E.  J.  Beunet,  instructor  in  farm  dairying,  has  been 
succeeded  by  J.  D.  Clark;  W.  E.  Doane,  instructor  at  butter  worker,  by  F.  B.  Ful- 
mer;  E.  H.  Hageman  and  F.  Walker,  instructors  at  separators,  by  L.  P.  Biddick 
and  J.  A.  Robinson;  and  J.  E.  Knott  and  F.  Wismer,  instructors  in  cheese  making, 
by  Julius  liird  and  John  Kolty. 
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Efforts  are  continually  being  made  in  certain  parts  of  Europe  to  dis- 
credit American  clover  seed.  During  the  last  two  or  three  years,  on 
account  of  tlie  dronglit  in  Europe  during  the  summers  of  1893  and  1894, 
the  importation  of  American  seed  greatly  increased  and  an  outcry  was 
made  to  beware  of  such  seed  on  account  of  insect  larvae,  weed  seeds, 
and  general  worthlessness.  Some  of  the  statements  published  seem  to 
be  inspired,  not  so  much  from  a  desire  to  protect  consumers  from  real 
danger,  as  to  bring  the  products  of  this  country  into  disfavor. 

The  danger  of  introducing  insect  pests  is  very  reu)ote,  and  the  purity 
and  vitality  of  American  clover  seed  will  compare  favorably  with  that 
grown  in  any  part  of  the  world.  A  prominent  exporter  has  recently 
said  that  clover  seed  is  sold  abroad  almost  entirely  by  sample  and 
that  qualities  are  furnished  to  suit  the  intelligence  and  conscience  of 
the  buyers,  hence  the  responsibility  of  placing  a  low  grade  of  seed  on 
foreign  markets  rests  upon  the  importer.  American  dealers  send  their 
seed  to  the  Federal  Seed-Control  Station  at  Zurich,  Switzerland,  for 
certification,  and  it  ranks  with  that  of  any  country  in  purity,  vitality, 
and  intrinsic  worth.  That  weed  seeds  are  found  in  American  clover 
seed  is  not  to  be  denied,  but  the  same  is  true  of  European  seed.  Two 
lots  of  white  and  yellow  clover  seed,  varieties  little  grown  for  seed  in 
this  country,  reported  upon  in  a  recent  Austrian  report,  contained  19 
and  21.6  per  cent  of  foreign  seeds,  a  considerable  proportion  of  which 
Avas  clover  dodder,  a  plant  more  injurious  to  clover  than  all  the  native 
weeds  found  in  our  clover  fields. 

In  an  article  published  in  a  reputable  German  agricultural  journal, 
a  list  is  given  of  50  species  of  weed  seed  said  to  have  been  found  in 
American  clover  seed.  Thirty  of  the  species  enumerated  are  of  Euro- 
pean origin  and  9  are  not  specifically  determined,  leaving  but  11  species 
of  certain  American  origin.  The  same  author  attempts  to  determine 
the  part  of  the  United  States  in  which  the  clover  seed  grew  from  the 
accompanying  weed  seed.  In  making  the  city  from  which  the  seed 
was  exported  stand  for  the  group  of  States  adjacent  to  it  he  shows 
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ignorance  of  the  trade  conditions  of  tins  country.  He  claims  that 
seed  of  Phacelia  tanacefifolia  was  found  in  considerable  quantity  in 
clover  seed  received  from  Baltimore,  and  that  this  seed  is  character- 
istic of  the  Atlantic  group  of  States  when  in  reality  the  plant  is  a 
Pacific  Coast  form. 

In  a  later  article  he  has  determined  a  lot  of  seed  as  belonging  to  some 
member  of  the  order  Tiliacecc,  but  from  the  description  and  figures  given 
it  is  plainly  not  the  seed  of  Tilia,  and  the  only  other  genera  in  this 
country  of  this  order,  CorcJiorus  and  Trkimfetta,  are  not  grown  in  the 
regions  producing  clover  seed.  He  insisted  for  a  time  that  seed  of 
Rumex  acetosa,  a  pernicious  European  weed,  were  to  be  found  in  nearly 
all  American-grown  seed.  Fortunately  lor  us  he  was  mistaken  in  the 
determination,  as  this  weed  has  but  a  limited  distribution  in  this 
country.     Other  of  his  determinations  are  doubtful. 

That  foreign  seed  is  not  above  suspicion  may  be  seen  from  reports 
of  the  various  European  seed-control  stations,  where  it  is  shown  that 
seed  of  high  quality  has  been  mixed  with  old  seed  which  has  been  col- 
ored or  with  finely  crushed  colored  quartz.  American  ingenuity  has 
devised  machines  for  cleaning  seed  that  are  said  to  be  superior  to  any 
others,  and  importers  can  readily  obtain  American  clover  seed  of  good 
quality  if  they  desire  to  do  so. 

By  a  recent  order  of  the  Secretary  of  Agriculture  a  dairy  division  is 
to  be  organized  in  the  Bureau  of  Animal  Industry  for  the  purpose  of 
collecting  and  disseminating  information  relating  to  the  dairy  industry 
of  the  United  States.  Maj.  Henry  E.  Alvord,  formerly  president  of  the 
Maryland  Agricultural  College,  who  is  widely  known  for  the  prominent 
part  he  has  taken  in  promoting  the  interests  of  agricultural  education 
and  investigation  in  this  country,  and  who  has  a  high  reputation  as  an 
expert  in  dairy  matters,  has  been  appointed  chief  of  the  new  division. 


THE  PHYSICAL  PROPERTIES  OF  THE  SOIL/ 

Dr.  Ewald  Wollny. 
PAliT  2. 

III. — THE   BEHAVIOR    OE   THE    SOIL    TOWARD    WATER. 

The  moisture  of  tlie  soil  comes  partly  from  atmospheric  precipitation, 
partly  from  ground  water.  With  a  given  amount  of  water  the  degree 
of  saturation  of  a  soil  may  vary  widely,  depending  upon  (1)  physical 
condition,  (2)  depth,  (3)  position,  (4)  covering  of  the  soil,  and  (5)  course 
of  the  meteorological  elements. 

INFLUENCE   OF   THE   PHYSICAL   CONDITION   OF   THE   SOIL. 

In  this  connection  we  must  consider  the  various  causes  which  bring 
about  the  numerous  complicated  processes  in  the  soil. 

Conduction  of  water  in  the  soil. — If  we  suppose  the  soil  to  possess  a 
separate  grain  structure,  the  spaces  between  the  grains  may  be  re- 
garded in  their  continuity  as  tubes,  which  possess  capillary  properties 
if  the  particles  are  sufficiently  small.  The  capillaiity  ceases  when  the 
diameter  of  the  particles  is  more  than  2  mm.,  and  varies  with  smaller 
particles  than  these  to  a  greater  or  less  extent  according  to  the  fineness 
of  the  grains. 

With  regard  to  the  height  to  which  water  can  be  lifted  from  a  lower 
layer,  and  to  the  velocity  with  which  this  occurs,  there  is  the  general 
law  that  water  will  be  lifted  the  higher  and  the  more  slowly  the  finer 
the  soil  particles  and  the  richer  the  soil  in  colloid  ingredients.  Differ- 
ent soils  vary  widely  in  this  respect.  Capillary  height  for  clay  often 
exceeds  2  meters,  but  for  sand  of  medium  fineness  it  is  generally 
less  than  0.4  meter.  While,  however,  the  maximum  height  is  soon 
reached  in  sands,  the  rise  in  clays  is  very  slow. 

Similar  behavior  is  observed  in  the  conduction  of  water  supplied  from 
above.  The  percolation  of  water  through  the  soil  meets  with  a  certain 
amount  of  resistance,  due  partly  to  capillarity,  partly  to  adhesion  and 
friction  between  the  water  and  the  soil  particles,  all  of  which  increase 
with  the  fineness  of  the  grains  and  the  quantity  of  the  colloid  sub- 
stances present.  Ilence  the  depth  and  velocity  of  the  percolation  are 
inversely  proportional  to  the  size  of  the  grains  and  the  richness  of  the 
soil  in  colloid  substances. 

'Continued  from  p.  774. 
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The  large  spaces  occurring  in  tilled  soils  retard  tbe  capillary  rise  of 
water,  but,  on  the  other  hand,  increase  the  velocity  with  which  water 
penetrates  downward  from  the  surface,  often  to  a  remarkable  degree. 
If  crumbly  soils  are  pressed  together  (rolled),  the  upward  movement 
of  water  is  increased  in  proportion  to  the  increase  in  density,  but  the 
percolation  of  atmospheric  water  is  retarded.  The  presence  of  stones 
diminishes  the  capillary  rise  of  water  in  the  soil  in  proportion  to  the 
quantity  of  stones  present,  and  the  same  is  true  of  the  percolation  of 
water. 

In  soils  which  are  made  up  of  layers  of  different  physical  constitu- 
tion the  passage  of  water  from  one  h.yer  to  another,  either  upward  or 
downward,  is  hindered  more  and  stopped  sooner  the  wider  the  dif- 
ference between  adjacent  layers  in  the  fineness  of  their  particles  or  in 
their  other  physical  properties.  Water  rises  or  sinks  from  a  coarse- 
grained to  a  line-grained  layer  much  more  readily  than  the  reverse. 

The  capillary  movement  of  water  in  a  soil  occurs  only  when  consid- 
erable water  is  present.  It  ceases  when  the  soil  contains  30  to  50  per 
cent  (according  to  the  fineness  of  the  particles)  of  the  quantity  of  water 
required  for  saturation,  and  instead  there  is  a  very  much  slower  move- 
ment of  water  from  the  surface  of  one  particle  to  that  of  another.  If 
the  water  envelopes  are  diminished  beyond  a  certain  limit  the  move- 
ment of  water  ceases  altogether. 

Cajiillary  rise  and  percolation  of  water  in  the  soil  declines  as  the 
water  content  of  the  soil  diminishes,  because  the  so-called  surface  ten- 
sion of  the  liquid  increases  at  the  same  time.^ 

The  to ater -holding  capacity  of  the  soil. — The  quantities  of  water  in 
soils  are  best  expressed  in  percentages  of  the  volume  of  the  soil  occu- 
pied by  water.  The  old  method  of  expressing  the  water  in  ijercent- 
ages  by  weight  is  misleading  on  account  of  the  variations  in  the 
specific  gravity  of  soils.^ 

After  movement  ceases  water  is  retained  in  the  soil  by  surface 
attraction  and  also  by  the  affinity  of  the  colloid  substances  ibr  water. 
Other  things  being  equal,  the  quantity  of  water  stored  u})  by  the  soil 
is  greater  the  finer  the  soil  particles  and  the  greater  the  quantity  of 
colloid  material  present. 

'Meister,  Programm  des  Jahresberichtes  1857-'58  der  k.  landwirthschaftliclien 
Centralscbule  Weihenstephan.  W.  Scliumacher,  Physik  des  15odeus,  1894,  p.  91. 
F.  Haberlandt,  WisseiiHcbaftlich-praktische  Untersuchnngeu  auf  deiii  Gebiete  des 
Pflanzenbaues,  1,  1875,  p.  9.  A.  Scbleh,  Ueber  die  Bedeutnng  des  Wasscrs  iu  den 
Pflanzen  und  die  Regnliriiug  desselben  in  uuserer  Culturbuden,  Inaugural-Disserta- 
tion, Leipzig,  1876.  A.  von  Liebeuberg,  Ueber  das  Verhalteu  des  Wassers  im  Boden, 
Inaugural-Dissertation,  Halle,  1873.  H.  von  Klenze,  Landw.  Jalirb.,  1877,  p.  83. 
A.Mayer,  Lebrbuch  der  Agriculturcbemie,  II.  W.  Edler,  Die  capillare  Leitungdes 
Wassers  in  den  durch  den  Scliinie'scben  Scbliimmapparat  abgescbiedenen  bydrau- 
liscben  Werthen,  Inaugural-Dissertation,  Gottiugen,  1882.  .-V.  Mayer,  Forsch.  Geb. 
agr.  Pbys.,  14,  p.  254.     E.  Wolluy,  Ibid.,  7,  p.  2G'J,  and  8,  p.  206. 

»A.  Mayer,  Landvr.  Jabrb.,  1874,  p.  753. 
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On  examining  a  moist  coluiim  of  soil,  in  which  movement  of  water 
has  ceased,  it  is  found  that  the  qnantity  of  water  increases  on  descend- 
ing, and  that  above  a  certain  height  tlie  qnantity  of  water  remaina 
constant.  The  reason  of  this  is  tliat  in  the  Tipi)er  part  the  water  is 
held  only  by  surface  attraction  and  the  capillarity  of  the  very  fine 
interstices,  while  the  water  flows  out  of  the  larger  spaces.  In  descend- 
ing the  column  increasing  amounts  of  water  are  held  even  by  the^ 
larger  interstices  until  finally  if  the  particles  are  sufficiently  tine  the 
water  is  held  even  in  the  largest  interstices  and  the  soil  is  saturated. 
For  this  reason  we  distinguish  between  an  absolute  or  minimum  water 
capacity,  representing  the  quantity  of  water  held  in  the  upper  part  of 
a  sufiiciently  high  column  of  soil  by  adhesion  and  in  the  finest  cajnl- 
laries,  and  a  complete  or  maximum  saturation,  representing  the  quan- 
tity of  water  held  by  the  soil  when  all  the  intergranular  spaces  are 
filled.i 

The  variations  in  maximum  capacity  for  water  in  different  soils,  with 
the  exception  of  extremely  coarse  samples,  are  comparatively  sniall^ 
because  the  spaces  are  approximately  equal.  (Compare  p.  764.)  On  the 
other  hand,  the  volume  per  cent  of  water  corresponding  to  the  minimum 
water  capacity  is  remarkably  variable  in  natural  soils,  and  generally 
shows  a  considerable  difference  from  the  maximum  capacity.  The  values 
for  the  two  kinds  of  water  cajiacity  approximate  only  in  soils  which 
have  very  small  particles  and  are  rich  in  clay  and  humus.  From  these 
facts  it  will  be  seen  that  the  maximum  is  of  much  less  interest  than  the 
minimum  water  capacity  in  forming  a  judgment  of  a  soil. 

The  minimum  water  capacity  increases,  other  conditions  being  equal^ 
with  the  fineness  of  the  soil  particles  and  the  proportion  of  colloid  sub- 
stances present.  It  is  diminished  considerably  by  the  formation  of  aggre- 
gates and  increased  by  compressing  the  soil.  Stones  diminish  the  water 
capacity.  With  an  increase  of  temperature  the  water  capacity  dimin- 
ishes owing  to  the  decrease  in  the  viscosity  of  the  water.  Eepeated 
freezing  and  thawing  of  the  mass  cause  changes  in  the  mechanical 
structure  of  clay  soils  which  result  in  a  lowering  of  the  water  cai^acity.^ 

Permeability  of  the  soil  for  tvater. — This  is  very  closely  connected 
with  the  properties  already  described.  It  is  this  property  of  soils 
therefore  which  jn^events  their  supersaturation. 

Other  things  being  equal,  the  quantity  of  water  which  filters  through 
a  soil  may  be  considered  a  measure  of  its  permeability.  Experiments 
on  this  property  have  shown  that  the  permeability  of  the  soil  for  water 
increases  with  an  increase  in  the  size  of  the  grains  and  a  decrease  of 
the  quantity  of  colloid  substances  present.    Clay,  humus,  and  very 

lA.  Mayer,  Landw.  Jahrb.,  1874,  p.  753. 

*G.  Schiibler,  Grundsiitze  der  Agriculturcbemie,  2,  1838.  C.  Tromnier,  Die  Boden- 
kunde,  1857.  Meister,  1.  c.  W.  Schumacher,  1.  c,  p.  86.  A.  von  Liebenberg,  1.  c 
F.  Haberlandt,  1.  c,  1,  p.  9.  A.  Mayer,  Fiihliiig'8  landw.  Ztg.,  1875,  p.  18.  U.  voa 
Klenze,  1.  c,  p.  122.     E.  Wollay,  Forach.  Gob.  agr.  Phys.,  8,  p.  177. 
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fine  sand,  and  concretions  formed  by  precipitation  (carbonate  of  lime, 
hydrated  oxid  of  iron)  or  adhesion  of  particles  (liardpan)  are  almost 
completely  impervions  to  water.  The  high  permeability  of  coarse  soils 
may  be  considerably  diminished  by  an  admixture  of  fine-grained 
material.  In  stratified  soils  the  permeability  is  controlled  by  that 
layer  which  is  made  up  of  the  finest  particles,  even  when  the  layer  is 
thin.  In  crumbly  soils  the  permeability  is  considerably  greater  than 
in  powdery  soils,  and  it  decreases  in  loose  soils  when  they  are  pressed 
together. 

The  quantity  of  water  passing  through  the  soil  increases  with  the 
water  pressure — not  in  the  same  proportion,  but  to  a  less  degree.  How- 
ever, the  differences  in  the  quantity  of  water  for  a  given  material  and 
thickness  of  layer  corresponding  to  equal  intervals  of  pressure  are  con- 
stant. Experiments  have  shown,  further,  that  in  fine-grained  soils  and 
at  high  pressures  the  quantity  of  water  passing  through  the  soil  dimin- 
ishes as  the  thickness  of  the  layer  increases;  while  in  other  soils  and 
under  lower  pressures  the  relation  of  the  quantity  of  water  to  the  thick- 
ness of  the  layer  is  not  as  great,  diminishing  as  the  size  of  the  grains 
increases.^ 

The  power  of  evaporation  of  the  soil. — This  is  most  conveniently 
measured  by  the  quantity  of  water  given  off  by  evaporation  to  the 
atmosi)here  from  the  unit  of  surface.  The  method  of  referring  the 
evaporation  to  the  weight  of  the  soil  is  subject  to  the  same  objections 
urged  against  the  determination  of  the  water  capacity  according  to  the 
weight  of  the  soil. 

The  quantity  of  water  evaporated,  where  only  the  physical  structure 
of  the  soil  is  considered,  depends  on  (1)  extent  to  which  the  factors 
determining  evaporation  (temperature,  moisture,  and  movement  of  the 
air)  exert  their  influence,  and  (2)  the  power  of  the  lower  layers  of  soil 
to  supply  the  loss  at  the  surface. 

Evaporation  increases  with  the  extent  of  surface.  Therefore  the 
quantities  of  water  given  up  to  the  atmosphere  are  greater  from  uneven 
and  rough  than  from  smooth  surfaces.  Evaporation  is  greatest  from  a 
southern  exposure,  next  greatest  from  an  eastern,  next  from  a  western, 
and  least  from  a  northern  exposure.  The  quantity  of  water  evaporated 
increases  on  a  southerly  and  decreases  on  a  northerly  exposure  with 
the  inclination.  For  easterly  and  westerly  exposures  the  influence  of 
inclination  on  evaporation  is  hardly  perceptible.  When  very  wet,  dark 
soils  lose  more  water  by  evaporation  than  light-colored  ones,  but  for 
dryer  soils  the  reverse  is  the  case.'^ 


'E.Wolff,  Anleitung  zur  Untersnchung  landw.  wichtiger  Stoffe,  1875,  p.  74.  C. 
Fliigge,  Ztschr.  Biol.,  13,  p.  465.  A.  R.  von  Schwarz,  Erster  Bericht  iiber  Arbeiten 
der  k.  k.  landw. -cbcmischen  Versuchs-Station  in  Wien,  i878,  p.  51.  F.  Seelbeira, 
Archives  N^erland.  Sci.  Exact,  et  Nat.,  14,  p.  393.  D.  von  Welitschkowsky,  Arch 
Hyg.,  2,  p.  499.     E.  Wollny,  Forsch.  Geb.  agr.  Phys.,  14,  p.  1. 

'C.  Eser,  Forsch.  Geb.  agr.  Phys.,  7,  pp.  46,  47,  53,  97. 
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The  influence  of  the  physical  structure  of  the  soil  on  the  evaporation 
is  readily  understood  if  the  processes  takinj^  place  are  closely  examined. 
If  the  water  present  at  the  surface  of  a  wet  soil  passes  into  the  atmos- 
phere in  the  form  of  vapor,  the  pores  near  the  surface  are  gradually 
emptied  and  the  water  in  the  next  layer  forced  toward  the  surface. 
When  this  process  is  communicated  to  the  layers  farther  down,  an 
upward  movement  of  water  by  capillarity  occurs  in  the  whole  mass. 
In  consequence  of  this  process  the  quantity  of  water  present  in  the  soil 
diminishes  until  capillary  movement  ceases.  From  this  point  the  water 
lost  from  the  surface  is  no  longer  replaced,  and  the  only  remaining 
movement  is  that  of  water  from  particle  to  particle  on  their  surfaces, 
which  is  very  slow.  In  consequence,  the  surface  of  the  soil  dries  np. 
The  uppermost  dry  layer  now  hinders  the  direct  influence  of  the  agencies 
of  evaporation,  especially  that  of  the  wind.  Evaporation,  therefore, 
decreases  rapidly  after  the  upper  layers  dry  up,  and  the  resistance 
increases  as  the  drying  proceeds  downward. 

From  the  above  it  will  be  seen  that  the  evaporation  steadily  decreases 
under  long-continued  dryness,  and  further,  that  the  more  easily  the 
evaporated  water  is  replaced  the  more  rapid  is  evaj)oratiou  and  the  slower 
a  dry  layer  is  formed,  and  vice  versa.  It  is  clear  that  saturated  (wet) 
soils,  irrespective  of  their  mechanical  constitution,  allow  approximately 
equal  quantities  of  water  to  evaporate,  and  that  the  rate  of  evaporation, 
other  things  being  equal,  rises  and  falls  with  the  humidity  of  the  soil. 
Hence  the  evaporation  capacity  of  a  soil  is  intimately  connected  with  its 
water  capacity,  and  is  greater  in  proportion  to  the  fineness  of  the  soil 
and  to  its  richness  in  colloid  substances,  and  vice  versa. 

In  crumbly  soils  the  evaporation  is  less  rapid  than  in  soils  of  sepa- 
rate grain  structure  because  in  the  former  case  the  noncapillary  spaces 
retard  the  rise  of  water.  Stones  act  in  the  same  way.  An  increase 
in  density  increases  the  capillarity,  and  consequently  the  evaporation. 

In  soils  of  different  depths  evaporation  increases  with  the  height 
of  the  soil  column  up  to  a  certain  limit  and  then  diminishes  again  in 
proportion  to  the  increase  in  height.  If  there  is  water  underneath 
the  soil  the  evaporation  decreases  as  the  distance  between  the  surface 
of  this  water  and  that  of  the  soil  increases  and  as  the  capillary  rise 
diminishes.^ 

'  G.  Schiibler,  1.  c.  Meister,  1.  c.  F.  E.  Schulze,  Beobachtiingen  iiber  Verdiin- 
stung,  Rostock,  1860.  E.  Wolff,  1.  c,  p.  61.  W.  Scbiimacher,  1.  c.  and  "Der 
Ackerbau;"  1864,  p.  62.  J.  Nessler,  Laudw.  Correspoiidenzblatt  fiir  das  Grossber- 
zogtbiim  Baden,  1860,  p.  217.  H.  Hellriegel,  Beitriige  zu  den  naturwissenscbaft- 
licben  Gruudlanen  des  Ackerbaues,  Brunswick,  1863,  p.  625.  P.  Wagner,  Bericbte 
iiber  Arbeiten  der  Versucbs  station  Darmstadt,  1874,  p.  87.  A.  Scbleh,  luaugnral  Dis- 
sertation, Leipsic.  F.  Haberlandt,  1.  c,  2.  S.  W.  Jobnson,  Rpt.  Connecticut  Agl. 
Expt.  Sta.  for  1877,  p.  76.  F.  Masure,  Ann.  Agron.,8,  p.  161.  R.  Heinrich,  Grund- 
lagen  der  BeurtbeiJiing  der  Ackerkrume,  1882.  E.  WoUny,  Forsch.  Geb.  agr.  Phys., 
3,  pp.  117,  325,  328;  4,  p.  360;  5,  pp.  21,  157;  Landw.  Jahrb.,  1876,  p.  457.  C.  Eser, 
Forscb.  Geb.  a^jr.  Pbys.,  7,  p.  1. 
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The  quantity  of  water  present  in  the  soil  at  any  time  is  due  to  the 
combined  action  of  the  factors  described  as  affecting  the  humidity  of 
the  soil,  as  well  as  to  other  influences.  In  general,  the  average  quan- 
tity of  water  in  natural  soils  is  greater  in  proportion  to  the  fineness  of 
the  particles  and  the  quantity  of  clay  and  humus  present.  Of  the 
different  soil  constituents  humus  holds  as  a  rule  the  largest  quantity 
of  water,  then  follow  in  order  clay,  loam,  and  quartz.  Soils  having  a 
separate  grain  structure  show  a  much  higher  average  humidity  than 
crumbly  soils.  Stones  diminish  the  i^ercentage  by  volume  of  water  in 
proportion  to  their  quantity.  With  an  increase  in  density  we  gener- 
ally find  a  rise  in  humidity,  other  things  being  equal. 

As  may  be  seen,  the  variations  of  humidity  in  natural  soils  corre- 
spond in  general  to  those  of  water  capacity,  because  as  a  rule  evapora- 
tion and  permeability  practically  equalize  each  other,  for  generally  a 
high  evaporation  is  associated  with  a  correspondingly  low  permeability, 
and  vice  versa.  Nevertheless,  these  factors,  especially  evaporation,  can 
under  certain  circumstances  weaken  or  completely  nullify  the  influence 
of  the  others.  For  instance,  the  values  lor  the  average  humidity  of 
soils  of  varying  compactness  are  more  nearly  the  same  than  those  found 
for  the  water  capacity  under  the  same  circumstances,  because  with  the 
increase  in  density  the  evaporation  increases,  involving  a  more  rapid 
loss  of  the  stored-up  water.^  That  evaporation  is  in  many  cases  the 
most  important  factor  influencing  the  humidity  of  the  soil  is  shown 
by  the  fact  that  a  soil  of  uneven  surface  and  dark  color  contains  less 
water  than  one  of  smooth  surface  and  light  color.^  The  stirring  of 
the  upper  layer  of  soil  at  first  increases  the  evaporation,  but  after  a 
short  time  the  loosened  layer  dries  out  and  serves  to  prevent  evapo- 
ration from  the  lower  layers  by  diminishing  the  direct  influence  of  the 
agencies  of  evaporation  on  the  soil  and  by  retarding  the  capillary  rise 
of  water  to  the  surface.^ 

Variations  in  the  humidity  of  the  upper  parts  of  the  soil  are  caused 
by  the  accumulation  of  water  in  an  impermeable  layer  in  the  subsoil. 
If  this  impermeable  layer  is  near  the  surface,  the  water  may  come 
quite  to  the  toi)  of  a  level  soil,  in  which  case  the  soil  is  saturated.  If 
the  ground  water  is  farther  beneath  the  surface  the  influence  on  the 
humidity  of  the  upper  layers  depends  entirely  on  the  conductivity^  of 
the  layers.  The  higher  the  water  rises  by  capillarity  the  greater  the 
influence  of  the  ground  water  on  the  humidity  of  the  upper  layers. 

INFLUENCE   OF  THE  DEPTH   OF   THE   SOIL. 

Experiments  on  this  subject*  have  shown  that  the  absolute  humidity 
of  the  soil  always  increases  with  the  thickness  of  the  soil  layer,  and 
that  the  ijercentage  by  volume  behaves  in  the  same  way  uj)  to  a  certain 

IE.  Wolluy,  Forsch.  Geb.  agr.  Phys.,  5,  pp.  1,  145. 
''Ibid.,  3,  p.  117;  12,  p.  386. 
'Ibid.,  3,  p.  32.5. 
<Ibid.,  16,  p.  1. 
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limit,  above  whfch  it  does  not  change  with  an  increase  in  the  depth  of 
the  soil.  This  limit  varies  considerably  in  different  soils.  It  lies  at 
that  point  where  the  capillary  rise  of  water  from  the  lower  moist  layers 
of  the  soil  toward  the  surface  ceases.  It  increases,  therefore,  with  the 
ability  of  the  soil  to  conduct  water  by  capillarity,  and  vice  versa.  Varia- 
tions in  the  humidity  increase  as  the  thickness  of  the  soil  diminishes. 

INFLUENCE   OF   THE   POSITION   OF   THE   SOIL. 

Inclination. — A  level  soil  is,  as  a  rule,  moister  than  an  inclined  soil. 
If  inclined,  the  moisture  decreases  with  an  increase  in  inclination.  In 
the  case  of  inclined  soils  the  difference  in  moisture  in  the  higher  and 
lower  parts  of  the  soil  increases  with  inclination. 

Exposure. — In  soils  having  different  exposures,  those  facing  the  north 
have  most  moisture,  then  those  toward  the  west,  then  the  east,  while 
those  facing  the  south  are  driest.  These  differences  increase  with  the 
angle  of  exjiosure.^ 

INFLUENCE   OF  THE   COVERING   OP   THE   SOIL. 

The  moisture  content  of  a  soil  covered  with  plants  during  the  period 
of  growth  is  always  lower,  under  like  conditions,  than  one  left  bare. 
This  is  due  to  the  rapid  transpiration  of  water  by  living  plants.  This 
drying  up  of  the  soil,  which  is  also  noticed  in  timber  lands,  is  greater 
in  proportion  to  the  development  of  the  plants,  the  thickness  of  the 
stand,  and  the  length  of  the  period  of  growth.  The  influence  on  the 
humidity  of  the  soil  diminishes  as  the  plants  die  off  on  approaching 
maturity,  and  is  greatest  when  development  of  the  aerial  organs  is 
greatest. 

A  covering  of  dead  plants,  straw,  stable  manure,  etc.,  or  of  such 
materials  as  stones,  gravel,  wood,  etc.,  increases  the  moisture  of  a  soil 
during  the  warm  seasons,  because  such  a  covering  affords  protection 
against  evaporation.  In  general  the  moisture  of  the  soil  increases  with 
the  thickness  of  such  a  covering. 

We  see,  then,  that  as  a  rule  soils  shaded  by  growing  plants  contain 
least  moisture,  soils  covered  with  stones  and  other  lifeless  materials 
contain  most,  while  those  that  are  bare  stand  intermediate.^ 

1  E.  Wollny,  Forsch.  Geb.  agr.  Phys.,  9,  p.  3;  10,  p.  3. 

*  G.  Willielni,  Uer  Eoden  uiul  das  Wasser,  Vienna,  1861;  Wochenbl.  fiir  Forst-  land 
Landw.  in  Wiirttemberg,  1866,  p.  174;  Landw.  und  foist.  Ztg.,  1867,  p.  31;  Fiih- 
ling's  landw.  Zfcg.,  1876,  p.  40;  Wiener  landw.  Ztg.,  1874,  p.  159.  E.  Eisler,  Che- 
miscber  Ackersmann,  1870,  p.  131.  W.  SclinniacLer,  Fiibling's  landw.  Ztg.,  1872,  p. 
604;  1873,  p.  683.     A.  Vogel,  Abliandl.  der  k.  bayerischen  Akad.  der  Wissenschaiten, 

11.  Classe,  vol.  10,  part  II,  1867.  J.  N.  Woldrich,  Ztsclir.  osterr.  Ges.  Meteorol.,  6, 
No.  8.  E.  Ebermayer,  Die  physikaliscben  Einwirkungen  des  Wakles  auf  Luft  nnd 
Boden,  Berlin,  1873;  Forsch.  Geb.  agr.  Fliys.,  12,  p.  147.  E.  Wollny,  Der  Einfluss 
der  Pflanzendecke  nnd  der  Bescbattung  auf  die  physikaliscben  Eigenscbaften  nnd  die 
Frncbtbarkeit  des  Bodens,   Berlin,  1877;  For.scl).  Geb.  agr.  I'liy-s.,  10,  pp.  261,  415; 

12,  p.  21;  13,  p.  134;  14,  p.  138;  17,  p.  171.  R.  Lorenz  von  Liburnau,  Wald,  Klima 
und  Wasser,  1878.  E.  Ramanu,  Die  Waldstreu,  1890;  Forsch.  Geb.  agr.  Phys.,  11, 
p.  299;  Forstlicbe  Bodenkunde,  1893,  p.  255. 
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THE   INFLUENCE   OF   METEOROLOGICAL  ELEMENTS. 

This  can  not  be  disregarded  if  we  wisli  to  obtain  a  clear  insight  into 
the  cause  of  the  widely  varying  condition  of  moisture  of  soils  under 
natural  conditions,  because  the  physical  properties  of  the  soil  itself  are 
influenced  by  the  average  course  of  the  elements  (climate)  and  their 
behavior  at  different  times  (weather). 

The  effects  of  climate  may  be  thus  generally  stated :  A  higher  degree 
of  moisture  in  the  soil  accompanies  coi)ious  precipitation,  greater 
humidity  of  the  atmosphere,  moderate  movement  of  the  air,  lower  tem- 
perature and  greater  water  capacity  of  the  soil,  while  a  drier  condition 
of  the  soil  is  caused  by  the  reverse  circumstances.  For  a  particular 
case  the  effects  can  only  be  understood  by  knowing  the  course  of  the 
individual  elements  and  the  constitution  of  the  soil. 

The  relation  of  the  weather  to  the  humidity  of  the  soil  is  many 
sided. 

Although  the  quantity  of  precipitation  in  the  countries  of  middle 
Europe  is  smaller  during  the  cold  season  than  during  the  warmer  parts 
of  the  year,  the  wetting  of  the  soil  is  very  much  more  complete  in  the 
former  than  in  the  latter  case  on  account  of  the  diminished  evaporation 
due  to  a  lower  temperature.  This  is  particularly  true  of  soils  covered 
with  plants,  because  the  latter,  as  a  rule,  use  up  the  water  obtained  by 
the  soil  from  the  atmosphere  during  the  period  of  growth,  and  some- 
times a  part  of  the  water  stored  up  during  the  cold  season  also.'  From 
these  facts  it  follows  that  the  water  collected  in  the  soil  during  the 
period  of  no  growth  (winter  moisture)  may,  under  certain  circum- 
stances, be  very  important  for  vegetation.^ 

In  the  dry  season  the  influence  of  evaporation  is  as  a  rule  predomi- 
nant. In  long  periods  of  dryness  evaporation  may  cause  an  equalizing 
of  humidity  in  soils  of  diflerent  physical  constitution,  independently 
of  how  high  the  moisture  was  originally.^  The  differences  in  humidity 
between  covered  and  bare  soils  show  themselves  more  strongly,  how- 
ever, under  such  circumstances.  This  is  also  true  for  uneven,  dark- 
colored  soils,  compared  with  smooth  light-colored  soils,* 

Winds  influence  evaporation  to  a  remarkable  degree,  and  therefore 
exert  a  great  influence  on  the  humidity  of  the  soil.  The  evaporation 
varies  with  the  velocity  of  the  wind.  In  the  case  of  westerly  and  north, 
erly  winds,  which  are  moist  as  a  rule,  the  evaporation  is  less  than 

IE.  Wollny,  Der  Einfluss  der  Pflanzenclecke  imd  der  Beschattung  auf  die  physi- 
kalischen  Eigenschaften  nnd  die  Fruclitbarkeit  des  Bodens,  Berlin,  1877,  p.  119; 
Forsch,  Geb.  agr.  Pbys.,  4,  p.  85.  F.  von  Hciliuel,  Mitt,  aus  dem  forst.  Versuch. 
Oesterr.,  1879;  Forsch.  Geb.  agr.  Phys.,  4,  p.  435. 

^G.  Havenstein,  Landw.  Jabrb.,  7. 

3C.  Eser,  Forsch.  Geb.  agr.  Pbys.,  7,  p.  1. 

<E.  Wolbiy,  Der  Einfluss  der  Pflanzendecke  nnd  der  Beschattnng  auf  die  physi- 
kaliacbeu  Eigenschaften  und  dieFruchtbarkeit  des  Bodens;  Forsch.  Geb.  agr.  Phys., 
3,  p.  147;  12,  p.  386. 
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in  the  case  of  easterly  and  southerly  winds,  which  are  generally  dry.^ 
[This,  of  course,  is  not  universally  true. — Ed.] 

During  tlie  rainy  period  the  precipitation  serves  first  to  replace  the 
water  evaporated  during  the  preceding  period — that  is,  to  renioisten  the 
vsoil.  The  saturation  of  the  soil  takes  place  in  different  ways  accord- 
ing to  the  conductivity  and  water  capacity  of  the  soil.  Fine  grained 
soils  which  conduct  water  slowly  are  only  moistened  to  a  slight  depth, 
and  in  consequence  of  this  the  water  accumulates  to  a  greater  or 
less  extent  on  the  surface  in  the  case  of  level  land,  or  flows  away  if  the 
ground  is  sloping.  Soils  of  this  kind  store  up  during  a  copious  precip- 
itation of  long  duration  more  water  than  corresponds  to  their  water 
capacity,  because  the  water  percolates  slowly.  The  greater  the  per- 
meability of  the  soil  the  easier  the  water  sinks  and  the  thicker  the 
layer  of  soil  which  is  moistened.  A  high  degree  of  permeability,  there- 
fore, lessens  the  storage  of  water,  since  more  or  less  of  the  rainfall 
passes  down  into  the  depths  of  the  soil.  Soils  of  this  kind  are  most 
uniformly  moistened  when  there  is  at  each  precipitation  not  more  water 
than  the  soil  can  retain.  From  this  we  see  the  importance  of  greater 
frequency  of  ])recipitation  for  such  soils.  The  need  of  frequent  pre- 
cii)itation  decreases  as  the  water  capacity  increases  and  permeability 
decreases,  because  the  water  supplied  to  the  soil  is  stored  up  to  a 
greater  or  less  extent.  In  extreme  cases — that  is,  with  difficultly  per- 
meable soils — a  less  frequent  but  more  copious  sui)ply  of  water  must  be 
regarded  as  more  advantageous.^ 

In  as  far  as  the  humidity  depends  on  the  texture  of  the  soil,  the 
quantity  of  water  stored  up  during  the  wet  season  corresiionds  almost 
exactly  to  the  water  capacity  of  the  soil.  When,  on  the  other  hand, 
the  differences  in  soil  moisture  are  caused  by  those  in  evaporation,  pre- 
cipitation may  cause  an  equalization  of  the  quantities  of  water  stored 
up.  Therefore  the  variation  in  soil  moisture  due  to  difference  in  char- 
acter (evenness,  color)  of  the  surface,  or  to  difference  in  covering,  expo- 
sure, and  inclination,  may  during  long  rainy  periods  or  the  colder 
seasons  become  more  or  less  completely  equalized. 

From  the  f\ict  that  the  atmospheric  precipitation  serves  first  to 
replace  the  water  lost  by  evaporation  during  a  period  of  dryness,  and 
that  an  excess  sinks  down  or  collects  only  when  the  soil  is  satnrated, 
we  must  infer  that  the  quantity  of  percolating  water  and  the  height  of 
the  ground  water  can  not  be  ascertained  from  the  permeability  of  the 
soil  or  quantity  of  precipitation  alone.  The  general  facts  in  this  con- 
nection are  summarized  below. 

THE    QUANTITIES    OF   PEnCOLATING   WATER. 

In  soils  destitute  of  plant  life  the  quantity  of  percolating  water  varies 
with  the  atmospheric  supply,  but  in  a  ratio  which  depends  on  the  phys- 

» J.  A.  Henselc,  Forsch.  Geb.  aor.  Phys.,  16,  p.  311. 
«E.  Wollny,  Forsch.  Gob.  agr.  Phys.,  14,  p.  138.     Compare  also  p.  853. 
17034-^No.  10 2 
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ical  structure  of  the  soil,  character  of  its  surface,  distribution  of  the 
precipitation,  and  the  season.  The  greater  the  evaporation  and  the 
water  capacity  and  the  less  the  permeability  of  the  soil,  the  smaller  is 
the  quantity  of  percolating  water,  other  things  being  equal.  For  these 
reasons  percolation  diminishes  in  proportion  to  the  increase  of  fine  par- 
ticles (clay  and  humus)  in  the  soil  or  to  the  decrease  of  large  noncapil- 
lary  spaces,  and  vice  versa.  The  downward  flow  of  water  increases 
with  the  thickness  of  the  soil  layer  up  to  a  certain  limit  (about  60  cm.), 
above  which  an  increase  in  thickness  is  without  influence  on  percola- 
tion. In  the  case  of  light-colored,  loose,  and  even  surfaces  the  perco- 
lation is  greater  than  in  dark-colored,  compact,  and  uneven  surfaces. 
The  covering  of  a  soil  with  lifeless  material  (dead  plants,  stones,  coarse- 
grained soils)  causes  a  considerable  increase,  while  a  covering  of  liv- 
ing plants  causes  a  remarkable  decrease  in  the  amount  of  percolating 
water.  The  influence  of  the  distribution  of  precipitation  on  the  abso- 
lute quantity  of  water  carried  off  from  beneath  the  surface  is  shown  in 
the  fact  that  the  largest  quantities  of  percolating  water  in  bare  soils 
occur  in  seasons  of  greatest  precipitation.  Those  districts  where  the  soil 
freezes  and  becomes  impermeable  in  winter  form  an  exception  to  this 
rule.  In  such  cases  drainage  is  generally  susi^euded  until  the  spring. 
With  regard  to  the  ratio  of  the  water  percolating  through  the  soil  to 
the  quantity  of  precipitation,  it  is  generally  true  that  relatively  the 
larger  proportion  of  the  water  supplied  is  carried  away  by  drainage 
when  the  season  is  coldest.  In  soils  covered  with  living  plants  the 
quantities  of  percolating  water  do  not  follow  the  course  of  precipitation, 
but  are  greatly  reduced  by  transpiration  by  plants.  For  these  reasons 
the  greatest  percolation  occurs  in  all  cultivated  regions  irrespective 
of  the  distribution  of  moisture  in  the  cold  season  of  no  growth,  in  winter 
or  in  spring,  according  to  the  predominance  of  warmth.^ 

THE   HEIGHT   OF  THE   GROUND  WATER. 

Variations  in  the  height  of  the  ground  water  depend  partly  upon  the 
physical  structure  of  the  soil,partlyupon  the  quantity  and  distribution 
of  precij)itation.  In  horizontal  strata  the  height  of  the  ground  water 
depends  upon  the  depth  of  the  impermeable  subsoil,  and  approaches 
nearer  to  the  surface  of  the  soil  in  proportion  to  the  coarseness  of  the 

ij.  Dalton,  Mem.  Lit.  Phil.  Soc.  Manchester,  5,  part  II.  J.  Dickenson,  Jour.  Roy. 
Agr.  Soc,  5.  Maurice,  Bibl.  univ.  Geneve,  Sci.  et  Arts,  1.  Gasparin,  Cours  d' Agri- 
culture, 2,  p.  116.  G.  von  MoUendorfF,  Die  Regenverhiiltnisse  Deutschlands,  1862. 
E.  Risler,  Arch,  des  Sci.  de  la  Bibl.  univ.,  1809.  F.  Pfaff,  Sitzungsber.  konig.  bayer. 
Akad.  Wissensch.,  1  (1868),  p.  311;  2  (1869),  p.  125.  J.  N.  Woldrich,  Ztschr.  osterr. 
Ges.  fiir  Meteorol.,  6,  p.  97.  J.  H.  Gilbert,  Proo.  Inst.  Civil  Engineers,  45,  part  III; 
105,  part  III.  E.  Ebermayer,  Die  physikalischen  Einwirkungen  des  Waldes  auf  Luft 
und  Bodeu,  Berlin,  1873,  p.  215;  Forsch.  Geb.  agr.  Phys.,  12,  p.  147;  13,  p.  1.  E. 
Wollny,  Der  Eiufluss  der  Pflanzendecke  und  der  Beschattung  auf  die  physikalischen 
Eigenschaften  und  die  Fruchtbarkeit  des  Bodens,  Berlin,  1877,  p.  137;  Forsch.  Geb. 
agr.  Phys.,  10,  pp.  1,  321;  17,  p.  180. 
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soil  and  its  poorness  in  clayey  and  bumus  materials.  In  periods  of 
drought  the  variations  in  the  level  of  the  surface  of  the  ground  water 
increase  with  the  thinness  of  the  permeable  layer  in  which  the  water 
occurs,  and  with  the  ease  with  which  the  water  is  raised  by  capillarity. 
In  bare  soils  and  in  those  covered  with  lifeless  materials  the  ground 
water  rises  and  falls  with  the  quantity  of  precipitation  so  long  as  the 
water  table  does  not  reach  the  surface.  In  soils  covered  with  living 
plants  no  ground  water  collects  during  the  period  of  growth  even  when 
the  soil  is  very  deep  (1.2  meters  or  more),  or  at  least  only  temx)orarily.^ 

THK   DISTRIBUTION   OF   WATER   IN   Tl/K   SOIL. 

From  what  has  been  already  said  it  is  readily  understood  that  the 
moisture,  as  a  rule,  increases  with  the  depth.  This  is  true  of  all  soils  as 
long  as  there  is  no  precipitation  and  no  downward  movement  of  water. 
In  case  of  a  soil  of  low  permeability  or  one  covered  with  strongly 
transpiring  plants  a  thorough  moistening  of  the  ujiper  layers  occurs 
only  when  atmospheric  moisture  is  supplied.  Under  these  circum- 
stances more  water  is  contained  in  the  upper  layer  temporarily  than 
in  the  lower  strata,  and  a  dry  layer  may  occur  between  the  upper  and 
lower  moist  layers  if  the  rain  is  not  sufficient  for  complete  saturation — 
an  occurrence  observed  quite  frequently  in  soils  covered  with  plants 
during  the  summer. 

According  to  Hofmann^  we  may  conveniently  distinguish  three  soil 
layers.  First  there  is  a  superficial  zone  of  evaporation,  in  which  the 
degree  of  moisture  varies  from  complete  saturation  to  great  dryness. 
In  this  zone  in  case  of  a  dry,  hot  summer  the  whole  of  the  summer  and 
late  autumn  precipitation  may  often  be  absorbed  without  filling  up  the 
capillary  pores  down  to  the  lower  limit  of  the  zone.  In  such  cases  an 
intermediate  dry  layer  always  exists  between  the  upper  layer,  tempo- 
rarily moistened  by  precipitation,  and  the  deeper  water-conducting 
layer.  Below  this  superficial  zone,  then,  there  lies  the  so-called  transi- 
tion zone,  which  is  that  part  which  is  never  dried  up,  but  which  always 
has  its  capillary  pores  filled  with  water.  If  this  second  zone  receives 
water  from  above  after  the  superficial  layer  has  been  completely  satu- 
rated with  water  it  does  not  retain  it,  but  allows  the  excess  to  sink  into 
the  third  zone — that  of  the  ground  water. 

•  Hofmanii,  Arcli.  Hyg.,  1.  J.  Soyka,  Der  Boden.  Pettenkofer  and  Ziemssen, 
Handbuch  der  Hygiene,  1887,  p.  251;  Die  Schwankungen  des  Grundwassers.  A. 
Penck,  Geographische  Abhandlungen,  1888,  2,  No.  3.  E.  Wollny,  Forscli.  Geb.  agr. 
Phys.,  14,  p.  332. 

2Arch  Hyg.,  1  and  2,  No.  2. 
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The  estimation  of  nitrogen  in  feeding  stuffs  by  the  Kjeldahl 
method,  Gerlach  and  Suvern  (C/*em.  Ztij..  18  {1804),  No.  07,  pp.  1902, 
1903). — A  number  of  determinatious  of  nitrogen  by  the  Kjeldahl 
method  in  cotton-seed  meal,  rice  meal,  and  peanut  meal  showed  that 
varying  the  time  of  digestion  from  2  to  12  hours  caused  an  increase  of 
scarcely  0.1  per  cent.  The  use  of  concentrated  sulphuric  acid  contain- 
ing 150  gm.  of  phosphoric  anhydrid  to  the  liter  secured  practically 
the  same  results.  The  average  of  a  number  of  blank  determinations 
showed  that  about  0,03  ])er  cent  of  nitrogen  was  obtained  from  the  air 
in  the  digestion  flask  after  12  hours'  digestion.  The  authors  there- 
fore conclude  that  the  use  of  phosphoric  anhydrid  is  unnecessary,  and 
that  a  digestion  of  from  2  to  3  hours  is  sufticient.  The  small  additional 
amount  of  nitrogen  obtained  after  a  long  digestion  is  doubtless  from 
some  compound  other  than  albuminoids  and  would  play  a  small  part  in 
the  economic  value  of  the  feeding  stuffs. — j.  P.  street. 

Note  on  the  Kjeldahl  method  for  nitrogen,  O.  Kellner,  O.Bott- 
CHER,  andGr.  Diesselhorst  [Chem.  Ztg.,  19  [1895),  No.  3,  p. 35). — An 
answer  to  the  above  article  of  Gerlach  and  Siivern,  showing  that  the 
total  nitrogen  can  not  be  obtained  from  products  like  cotton-seed  meal 
by  digesting  from  2  to  3  hours  unless  the  sul[;huric  acid  contains  phos- 
phoric anhydrid  and  metallic  mercury  is  added. — J.  P.  street. 

On  the  preparation  of  ammonium  citrate  solution,  K.  de  Roode 
{Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  1,  p.  47). — If  in  making  the  cit- 
rate solution  it  is  made  decidedly  alkaline  with  ammonia  and  allowed 
to  stand  over  night,  in  the  morning  the  solution  will  be  found  to  be 
strictly  neutral.  The  addition  of  a  small  quantity  of  salicylic  acid 
(1  gm.  to  5  liters)  before  neutralizing  will  prevent  the  growth  of  fungus 
in  the  solution. — j.  p.  street. 

Some  facts  observed  in  the  determination  of  phosphoric  acid 
by  the  molybdic  acid  process,  K.  de  Roode  (Jour.  Amer.  Chem.  Soc.j 
17  {1895),  No.  1,  pp.  43-46). — Experiments  are  briefly  reported  from 
which  the  author  draws  the  following  conclusions: 

"(1)  Our  present  metliod  [official]  for  deterinining  phosphoric  acid  seems  to  give 
results  ■which  are  somewhat  too  high. 

"  (2)  The  results  obtained  by  using  a  large  quantity  of  substance,  and  obtaining 
large  precipitates,  are  lower  and  somewhat  more  accurate  than  those  obtained  where 
smaller  quantities  are  employed. 
864 
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"  (3)  Somewhat  lower  and  more  accurate  results  are  obtained  by  using  a  blank 
made  by  employing  a  dilute  solution  of  a  phosphate,  whifh  is  added  to  each  deter- 
mination. This  blank,  previously  determined,  being  substracted  from  the  final 
result. 

"  (4)  Accurate  results,  agreeing  with  those  obtained  by  the  use  of  the  blank,  are 
obtained  by  redissolving  the  maguesium  jiyrophosphate  and  reprecipitating. 

"  (5)  Five  minutes'  digestion  at  65°  C.  seems  to  be  sufficient  for  the  complete  pre- 
cipitation of  phosphoric  acid  by  molybdic  solution." — r.  h.  loughridge. 

Ths  detennination  of  pho3phoric  acid,  H.  Pembbrton,  Jr. 
(Jour.  Amer.  Chem.  Sac,  17  {1895),  No.  3,  pp.  178-181).— The  author 
<-jilIs  attention  to  several  points  in  his  method  (E.  S.  K.,  5,  p.  444).  In 
preparing  the  standard  alkali  the  indicator  used  should  be  phenol- 
phtlialein  and  not  methyl  orange,  as  the  latter  is  aftected  by  the  alumina 
usually  contained  in  potassium  hydroxid.  In  heating  the  solution  it 
should  be  brought  to  a  full  boil.  It  will  then  take  care  of  itself  and 
does  not  need  any  definite  temperature  for  proper  precii)itation.  In 
precipitating,  the  aqueous  molybdate  should  be  added  slowly,  stirring 
frequently,  thus  obtaining  a  purer  precipitate. — J.  P.  street. 

The  determination  of  potash  in  manures,  W.  E.  Garrigues 
(Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  1,  pp.  47-51).— Wo\±  10  gm.  of 
the  sample  into  a  paste  with  concentrated  sulphuric  acid  in  a  platinum 
dish.  Ignite,  raising  the  heat  gradually  until  the  residue  is  white,  or 
red  if  iron  be  present.  Grind  the  residue  in  a  mortar  to  a  fine  powder, 
add  a  little  hot  water,  and  triturate  the  mass  for  a  few  minutes.  Wash 
into  a  500  cc.  flask  and  boil  with  250  cc.  of  water  for  30  minutes,  and 
tben  run  in  a  10  per  cent  solution  of  barium  chlorid,  5  cc.  at  a  time, 
boiling  after  each  addition,  until  no  further  precipitation  is  visible. 
Add  sodium  carbonate  until  a  faint  permanent  rose  color  is  obtained 
with  phenolphthalein.  Boil  for  a  minute,  cool,  and  fill  to  the  mark. 
Filter,  add  hydrochloric  acid  in  slight  excess  to  50  cc.  in  a  porcelain 
dish,  and  evaporate  on  a  water  bath  with  platinic  chlorid.  Wash  the 
precipitate  with  alcohol  (sp.  gr.  0.848),  dry  at  100'=^  C,  and  weigh.  For 
potash  salts,  the  ignition  with  sulphuric  acid  is  omitted. 

The  sulphuric  acid  must  be  added  cautiously  to  prevent  loss  from 
the  violent  reaction,  when  chlorids  and  nitrates  are  present.  The 
ignited  mass  must  be  pulverized  very  finely,  to  prevent  the  occlusion 
of  potash  by  the  calcium  sulphate.  An  excess  of  sodium  carbonate 
must  be  avoided,  as  double  decomposition  may  take  place. 

While  the  method  does  not,  in  common  with  those  now  in  use,  return 
quite  all  the  potash,  it  is  claimed  that  it  is  no  less  accurate,  and  gives 
less  discordant  results  than  the  Lindo-Gladding,  l)esides  being  more 
satisfactory  to  work  and  quicker.  One  filtration  and  evaporation  only 
are  entailed,  but  a  greater  quantity  of  platinic  chlorid  is  required. — 

J.  P.  STREET. 

The  addition  of  calcium  chlorid  to  the  solution  of  a  fertilizer  in 
the  determination  of  potash,  K.  de  Roode  {Jour.  Amer.  Chem.  Soc.y 
17  {1895),  No.  l,p.  46). — Experiments  made  by  the  author  indicate  that 
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in  the  presence  of  ammonia  and  some  ammonium  oxalate  or  carbonate 
the  addition  of  calcium  clilorid  does  not  result  in  the  formation  of  tri- 
calcium  phosphate  in  the  solution  prepared  as  directed  in  the  oflicia) 
methods,  and  hence  "the  very  object  for  which  the  calcium  chlorid  is 
added  is  defeated." 

The  determination  of  woody  fiber  in  fodders,  A.  P.  Aitken 
{Analyst,  20  {1895),  Feb.,  pp.  35-37). — The  author  follows  the  conven- 
tional method  of  digesting  with  1^  per  cent  acid  and  alkali,  but  over- 
comes the  difficulties  of  frothing  and  change  of  strength  by  evapora- 
tion by  abandoning  boiling.  "  I  now  use  beakers,  which  I  immerse  in 
a  steam  bath  and  which  I  cover  with  watch  glasses.  The  result  is 
that  the  solutions  are  maintained  at  the  temperature  of  boiling  water 
and  no  evaporation  takes  r>lace,  so  that  the  strength  of  the  solution 
does  not  alter  and  the  subsequent  washing  of  the  residues  and  their 
final  removal  from  the  beaker  to  a  filter  or  Gooch  crucible  is  easy. 
The  extraction  of  the  soluble  matters  is  not  so  rapid,  .  .  .  but  three 
quarters  of  an  hour  in  the  steam  bath  is  equivalent  to  half  an  hour's 
boiling."  The  conditions  being  more  uniform,  successive  determina- 
tions "  give  results  of  great  uniformity." 

Extraction  of  the  fat  was  mentioned  as  advisable  in  the  case  of  oil 
cakes.  In  the  discussion  following  the  paper  Mr.  Dyer  regarded 
incomplete  extraction  of  the  oil,  either  before  or  after  treatment  with 
acid  or  alkali,  as  a  frequent  source  of  error.  Mere  alkaline  treatment 
failed  to  saponify  more  than  a  fraction,  sometimes  only  a  moderate 
fraction,  of  the  oil. 

Quick  estimation  of  starch,  P.  L.  Hibba.rd  {Jour.  Amer.  Ghem. 
Soc,  17  {1895),  N'o.  1,  pp.  61-68). — Place  enough  of  the  finely  pulverized 
material  to  contain  at  least  0.5  gm.  of  starch  in  a  flask  with  about 
50  cc.  of  water,  and  add  1  or  2  cc.  of  malt  extract.  Heat  to  boiling, 
shaking  frequently  to  prevent  the  formation  of  clots  of  starch.  (The 
addition  of  diastase  before  gelatinizing  the  starch  helps  to  prevent  this, 
as  it  acts  above  the  temperature  at  which  the  starch  becomes  pasty.) 
After  boiling  a  minute,  cool  to  50  to  60°  0.,  and  add  2  to  3  cc.  malt 
extract.  Heat  slowly  from  10  to  15  minutes  till  boiling,  again  partially 
cool,  and  test  with  iodin  solution.  If  there  is  a  blue  reaction,  another 
addition  of  malt  must  be  made.  When  all  the  starch  is  changed,  cool 
the  mixture,  make  up  to  definite  volume,  and  filter  through  fine  linen  or 
muslin.  Place  an  aliquot  part  of  the  filtrate,  containing  0.2  or  0.3  gm.  of 
starch,  in  a  100  cc.  flask  with  5  cc.  hydrochloric  acid,  containing  30  per 
cent  of  hydrochloric  acid,  and  water  to  make  about  60  cc.  total.  Boil 
for  30  minutes  on  a  sand  bath,  cool,  nearly  neutralize  with  sodium 
hydroxid,  and  determine  the  dextrose  by  Fehling's  solution.  The 
method  is  said  to  be  simple,  rapid,  and  fairly  accurate. — J.  P.  street. 

Method  of  estimating  acidity  of  milk,  M.  Schaffer  {Staz.  Sper. 
Agr.  Ital,  26  {1894),  pp.  164-167;  abs.  in  Jour.  Ghem.  Soc,  67-68  {1895), 
Mar.,  p.  94). — An  apparatus  is  used  consisting  of  3  bulbs,  2  holding 
about  50  cc.  each  connected  by  a  narrow  graduated  tube,  and  the  third 
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belo"W  holding  2  cc.  The  iipi^er  bulb  is  stoppered.  In  making  a  test 
2  cc.  of  phenolpbthaleiu  is  placed  in  the  lowest  bulb,  then  50  cc.  of  milk, 
measured  on  the  graduated  tube,  and  2  to  2.5  cc.  one  fourth  normal 
soda  solution,  and  mixed,  not  shaken.  Soda  is  added  until  alkaline, 
and  the  quantity  used  is  read  off  on  the  graduated  tube  connecting  the 
2  large  bulbs. 

The  relation  between  specific  gravity,  fat,  and  solids-not-fat  in 
milk,  H.  D.  Richmond  {Analyst,  20  {1895),  Mar.,  pp.  57,  58). — A  sim- 
plification of  Richmond's  new  formula  to 

T  =  ^  +  |f  +  0.14, 

in  which  T=total  solids,  G=lactometer  reading,  and  F=fat. 

"The  results  will  not  differ  (in  extreme  cases)  more  than  0.02  from 
the  other  formula."    The  formula  may  be  further  simplified  to 

T  =  0.25  G+1.25  F,  or  T  =:  ^jt^ 

'^  and  this  second  formula  is  correct  within  0.2  per  cent  up  to  6  per  cent 
fat.  It  is  still  more  accurate  if  0.05  per  cent  be  added  for  each  1  per 
cent  above  3  per  cent,  and  subtracted  for  each  1  per  cent  below  3  per 
cent." 

The  detection  of  saccharin  in  beer,  F.  Gaulter  {Eev.  Internat. 
Falsi/.,  8  {1894),  p.  47;  abs.  in  Chem.  Centhl.,  1895, 1,  ^''o.  3, p.  175).— The 
author  finds  that  the  resin  present  in  beer  produces  a  fluorescence 
when  treated  with  resorcin  and  sulphuric  acid,  and  for  this  reason 
holds  that  Bornstein's  reaction  is  uncertain.  To  obviate  this  difficulty 
he  evaporates  to  a  sirup,  adds  a  few  drops  of  hydrochloric  acid, 
extracts  with  95  per  cent  alcohol,  evaporates  the  alcoholic  extract  to  a 
sirup,  extracts  with  ether,  and  evaporates  to  dryness.  The  residue  is 
then  extracted  with  hot  water,  and  the  saccharin  obtained  from  the 
water  as  a  yellowish  crystalline  substance. — w.  d.  bigelow. 

Notes  on  the  estimation  of  iron  and  alumina  in  phosphates,  K.  P.  McElrot 
{Jour.  Jmer.  Chem.  Soc,  17  {1895),  No.  4,  pp.  260-263). 

Contribution  on  the  estimation  of  nitric  acid,  R.  Berger  {Chem.  Ztg.,  19  {1895), 
No.  15,  pp.  305,  306). — A  volumetric  metliod  based  on  the  same  principle  as  the  Schulze- 
Tiemann.  The  method  has  been  successfully  used  in  the  analysis  of  saltpeter,  and 
in  the  determination  of  the  amount  of  nitric  acid  in  sulphuric  acid. — J.  p.  street. 

The  determination  of  potash  in  kainit,  R.  de  Roode  {Jour.  Amer.  Chem.  Soc,  17 
{1895),  No.  2,  p.  85). — The  evaporation  of  "an  aliquot  portion  of  a  filtered  aqueous 
solution  of  kainit  directly  with  platinum  chlorid"  is  claimed  to  give  accurate 
results. 

The  oxidation  of  organic  matter  and  the  decomposition  of  ammonium  salts 
by  aqua  regia  in  lieu  of  ignition,  in  the  determination  of  potash  in  fertilizers, 
R.  DE  Roode  {Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  2,  pp.  86, 87).— The  details  of  the 
method  ha^e  not  yet  been  worked  out. 

On  the  determination  of  cane  sugar  in  the  presence  of  commercial  glucose, 
H.  A.  Weber  and  W.  McPherson  {Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  4,  pp.  312- 
320k — This  article  appeared  originally  in  the  Proceedings  of  the  Association  of 
Official  Agricultural  Chemists  for  1894. ' 

1  U.  S.  Dept.  Agr.,  Div.  of  Chemistry  Bui.  43,  pp.  126-131. 
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On  the  action  of  acetic  and  hydrochloric  acids  on  sucrose,  H.  A.  Weber  and 

W.  McPhkusox  {Jour.  Amer.  Chem.  Soc,  17  {1S95),  No.  4,  pp.  5f<9-5J7).— This  article 
appeared  originally  in  the  Proceedings  of  the  Association  of  Official  Agricultural 
Chemists  for  1894.' 

Water  determination  in  raw  sugar,  Gunning  and  Alberda  {Suor.  Beige,  S3 
{1S04),  p.  108;  abs.  in  Chem.  Ztg.,  18  {1804),  No.  100,  Repert.,  p.  313). 

A  new  method  of  estimating  glucose  by  alkaline  copper  solution,  Allein  and 
Gai'd  {Jour.  Pharm.  et.  Chim.,  SO  {1894),  pp.  305-307 ;  abs.  in  Analyst,  20  {1895),  Jan., 
p.  SI). 

Concerning  the  influence  of  the  presence  of  lead  acetate  on  the  results  of 
determinations  of  invert  sugar  by  the  Fehling-Soxhlet  method,  A.  Borntrager 
{Ztschr.  angew.  Chem.,  1895,  No.  4,  pp.  103,  104). 

Preservation  of  starch  solution,  H.  KrAl  {Pharm.  Cent.  Halle,  15  {1894),  p.  606; 
abs.  in  Anah/st,  20  {1895),  Jan.,  p.  23). 

A  new  method  of  estimating  milk  fat,  P.  Feknandez-Krug  and  W.  Hampe 
{Ztschr.  angew.  Chem.,  1894,  No.  22,  pp.  683-687 ;  abs.  in  Analyst,  20  {1895),  Jan.,  p.  20). 

An  easy  method  for  the  examination  of  butter  mixed  with  foreign  fats,  C. 
Killing  {Abs.  in  Chem.  Ztg.,  IS  {1894),  No.  100,  Repert.,  p.  314;  and  in  Milch  Ztg.,  23 
{1894),  No.  49,  pp.  781,  782). — The  method  is  based  on  the  determination  of  the  viscos- 
ity of  butter,  for  which  a  special  apparatus  has  been  devised,  too  complex  for  descrip- 
tion here. 

The  separation  of  solid  and  fatty  acids,  E.  Twitchell  {Jour.  Amer.  Chem.  Soc., 
17  {1895),  No.  4,  pp.  289-295). 

Contributions  to  acid-butyrometry  according  to  Gerber,  P.  Hausmann  {Chem. 
Ztg.,  19  {1895),  No.  17,  pp.  348-350). — A  comprehensive  comparison  of  the  methods 
of  Gerber,  Babcock,  and  Thorner  for  the  determination  of  fat  in  milk.  From  a 
tabulation  of  the  experience  of  a  number  of  analysts  with  the  3  methods,  tbe 
Gerber  method  apitears  to  be  preferable  because  of  its  simplicity,  ease  of  manipula- 
tion, and  cheapness. — J.  p.  street. 

Refractometer  for  the  examination  of  butter  {Pharm.  Centbl.,  1894,  No.  33;  abs. 
in  Milch  Ztg.,  24  {1895),  No.  3,  pp.  40-42). — A  new  refractometer,  essentially  a  sim- 
lilificatiou  of  the  Abbe  instrument,  and  especially  adapted  to  inspection  work. — 
J.  p.  street. 

Polarization-microscope  and  Zeiss'  refractometer  for  the  examination  of  but- 
ter, C.  Besana  {Staz.  Sper.  Agr.  Ital.,  26  {1894),  p.  601;  abs.  in  Chem.  Ztg.,  18  {1894), 
No.  96,  Repert.,  pp.  294,  295). 

The  use  and  value  of  the  butyro-refractomecer  of  Abbe-Zeiss,  J.  Delaite 
{Abs.  in  Chem.  Ztg.,  19  {1895),  No.  16,  Bepert.,  p.  57). 

The  estimation  and  numerical  expression  of  color  in  tanning  materials,  J.  G. 
Parker  and  H.  R.  Proctor  {Jour.  Soc.  Chem.  Ind.,  14  {1895),  No.  2,  pp.  124-127). 

Estimation  of  saccharose  in  malt,  E.  Jalowetz  {Abs.  in  Chem.  Ztg.,  18  {1894), 
No.  96,  Repert.,  p.  294). 

Wine  analysis,  Roesler  {Forsch.  ii.  Lebensmtl.,  1  {1894),  pp.  347-351;  abs.  in  Chem. 
Centbl.,  1894,  II,  p.  499). — The  article  defines  grape  wine  (Natui'-  und  Vollweine  und 
Halbweiu),  fruit  wine  and  artificial  wine,  and  gives  the  characteristics  of  each,  and 
permitted  and  prohibited  additions  before  and  after  fermentation.  Methods  for  the 
examination  of  wines  are  also  given. — w.  d.  bigelow. 

Detection  of  salicylic  acid  in  Avine,  E.  Claassen  {Pharin.  Rundschau,  13  {1895), 
No.  2,  pp.  38,39). 

Estimation  of  phosphoric  acid  in  sweet  wine,  E.  LiszL6  {Chem.  Ztg.,  18  {1894), 
No.  91,  p.  1771). 

Proportion  of  dextrose  and  levulose  in  sweet  w^ine  and  honey,  J.  Konig  and 
W.  Karsch  {Ztschr.  analyt.  Chem.,  34  {1895),  No.  1,  pp.  1-18). 

1  U.  S.  Dept.  Agr.,  Div.  of  Chemistry  Bui.  43,  pp.  131-135. 
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Titration  with  Fehling's  solution  in  wine  analysis,  A.  Borntrager  (Ztschr. 
anahjt.  Chem.,  34  (1895),  No.  1,  pp.  19-35). 

Date  wine  and  fig  wine,  A.  Maitre  {Jour.  Pharin.  et  Chim.,  1S94,  ser.  5,  No.  SO, 
p.  339;  abs.  in  Chem.  Cenibl.,  1894,  II,  No.  S3,  p.  933). 

Estimation  of  mannite  in  wine,  J.  A.  Muller  {Bui.  Soc.  Chim.  Paris,  12-13 
{IS95),  No.  22,  pp.  1073-1080).— This  article  is  a  continuatiou  of  that  publisLed  by 
the  author  in  the  same  journal,  10-11  (1893),  p.  333. 

Constant  level  apparatus,  J.  C.  Chorley  {Analyst,  20  {1S95),  Jan.,  p.  16,  fig.  1). — 
This  is  (lesioned  for  use  in  distillations  where  it  is  desirable  to  maintain  a  constant 
level  in  the  distilling  flask. 

Apparatus  for  preserving  and  delivering  standard  solutions,  J.  C.  Chorley 
{Anahist,  20  {1895),  Jan.,  p.  15,  fig.  1). 

Th3  use  of  the  Mohr-Westplial  balance  in  milk  analysis,  C.  H.  Wolff  {Ztschr. 
angew.  Chem.,  1895,  Ko.  5,  pp.  134-137,  figs.  2). 

Examination  of  pectase  and  the  pectic  fermentation,  G.  Bertrand  and  A. 
Mallevre  {Bui.  Soc.  Chim.  Paris,  12-13  {1895),  No.  2,  pp.  77-82). 

The  alkaloids  of  Corydalis  cava — Corybulbine,  J.  J.  Dobbie  and  A.  Lauder 
{Jour.  Chem.  Soc.  London,  67  {1895),  Jan.,  pp.  25-30). 

Concerning  the  leucin  resulting  in  pancreas  digestion,  R.  Cohx  {Ztschr.  physiol. 
Chem.,  20,  No.  1  and  2,  pp.  203-209). 

Concerning  fungus  cellulose,  E.  Winterstein  {Ber.  deut.  hot.  Ges.,  13  {1895),  No. 
2,  pp.  65-70). — A  study  is  given  of  fungus  cellulose  prepared  by  various  methods. 

Note  on  fungus  cellulose,  E.  Winterstein  {Ztschr.  physiol.  Chem.,  20,  No.  3, 
p.  342). 

Contributions  to  the  chemistry  of  cellulose,  I,  A.  L.  Stern  {Jour.  Chem.  Soc. 
London,  67  {1895),  pp.  74-90). — This  first  paper  is  on  cellulose-sulphuric  acid  and  the 
products  of  its  hydrolysis. 

The  carbohydrates  of  yeast,  E.  Salkowski  {Ber.  deut.  chem.  Ges.,  27  {1895),  No. 
19,  pp.  3325-3328). 

The  furfurol-yielding  constituents  of  plants,  C.  F.  Cross,  E.  J.  Bevan,  and  C. 
Beadle  {Jour.  Amer.  Chem.  Soc,  17  {1895),  No.  4,  pp.  286-289). 

The  yellow  coloring  matters  of  Sophora  japonica,  E.  Schunck  {Jour.  Chem. 
Soc.  London,  67  {1895),  Jan.,  pp.  30-32). 

Essential  oil  of  hops,  A.  C.  Chapman  {Jour.  Chem.  Soc,  67  {1895),  Jan.,  pp.  54-63). 

Theories  of  the  formation  of  sugar,  E.  Duclaux  {Ann.  Inst.  Pasteur,  9  {1895), 
No.  2,  pp.  120-128). — A  critical  review. 

Variations  in  the  sugar  compounds  during  the  germination  of  barley,  P. 
Petit  {Compt.  Rend.,  120  {1895),  No.  12,  pp.  687-689). 

Transformations  of  fibrin  by  the  prolonged  action  of  dilute  saline  solutions, 
A.  Dastre  {Compt.  Bend.,  120  {1895),  No.  11,  pp.  589-592). 

A  compendium  of  agricultural  chemistry  (Precis  de  chimie  agricole),  E.  Gain 
{Paris:  J.  B.  Bailliire  et  fills,  pp.  436,  figs.  93.  Reviewed  in  Ing.  Agric.  Gembloux,  Apr., 
1895,  p.  475). — The  princiijal  divisions  are  plant  nutrition,  composition  of  plants, 
fertilization  of  the  soil,  and  the  chemistry  of  agricultural  products. 
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The  action  of  the  water  of  the  soil  on  vegetation,  E.  Gaiw 

{Uev.  (jcn.  Bot.,  7  {1895),  Nos.  73, pp.  15-26;  74,  pp.  71-84;  75, pp.  123-138, 
Jigs.  2). — The  author  reviews  his  own  work  and  that  of  other  investi- 
gators in  the  following  lines:  (1)  The  amount  of  water  in  arable  soils, 
(2)  physical  and  chemical  action  of  water  on  the  substances  which 
plants  assimilate  from  the  soil,  and  (3)  the  biological  effects  of  dryness 
or  humidity  of  the  soil. 
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It  is  pointed  out,  among  other  things,  that  the  moisture  of  the  soil 
has  a  marked  influence  upon  the  activity  of  the  microorganisms  of  the 
soil  which  aid  in  the  nutrition  of  plants,  especially  the  root  tubercle 
bacteria.^  The  author's  experiments  lead  to  the  conclusion  that  a 
medium  amount  of  moisture  in  the  soil  (50  per  cent  of  that  required 
for  comidete  saturation)  is  as  a  rule  more  favorable  to  the  development 
of  root  tubercles  than  higher  or  lower  amounts. 

The  results  of  experiments  rehiting  to  the  biological  effects  of  dry- 
ness and  humidity  on  6  different  kinds  of  soils  indicate  that  different 
I)lants  behave  in  the  same  manner  as  regards  resistance  to  drought, 
but  that  the  amount  of  moisture  destructive  to  plants  varies  with  the 
stage  of  growth.  It  is  possible,  therefore,  to  trace  a  curve  for  each 
species,  showing  its  water  requirements  at  every  period  of  growth. 

As  regards  the  influence  of  the  moisture  of  the  soil  on  absorption  and 
transpiration  by  plants,  experiments  indicate  that  (1)  the  saturation 
of  a  soil  previously  dry  produces  marked  disturbances  in  the  flow  of 
sap;  (2)  transpiration  varies  with  the  water  content  of  the  soil,  being 
greater  the  higher  this  content;  and  (3)  when  the  maximum  of  turges- 
cence  is  passed  transpiration  decreases,  there  being  in  fact  a  maximum 
of  turgescence  for  each  moment  of  growth  at  which  the  functions  of 
nutrition  are  most  active. 

The  effect  of  decapitation  on  plant  organs,  B.  Rothert  {Trans. 
Assn.  Naturalists^  Imp.  Univ.  Kazan,  26  [1893),  iVo.  5,  p.  77,  Jigs.  2). — 
The  present  investigations  were  conducted  by  the  author  to  test  the 
statement  of  Darwin  that  the  cotyledons  of  Phalaris  canariensis,  the 
tops  of  which  had  been  cut  off,  did  not  undergo  any  heliotropic  curving, 
while  those  which  were  uninjured  curved  rapidly  and  strongly;  from 
which  Darwin  concluded  that  the  top  of  the  cotyledon  was  sensitive  to 
light  and  that  heliotropic  curving  of  the  lower  part  of  the  cotyledon  is 
caused  by  irritation  transmitted  to  it  from  the  top,  and  that  the  loss  of 
heliotropism  was  due  to  removal  of  the  sensitive  part  of  the  shoot. 

Following  the  methods  of  experiment  pursued  by  Darwin  the  author 
conducted  a  series  of  experiments  with  etiolated  plants  of  Phalaris 
canariensis,  in  which  he  proved  that  decapitation  produces  but  a  tem- 
porary disappearance  of  heliotropic  curving. 

A  second  series  of  experiments  was  conducted  with  Avena  sativa  and 
also  P.  canariensis,  in  which  the  action  of  the  two  are  so  nearly  alike 
that  they  are  described  together.  From  4  to  7  mm.  of  the  tips  were 
cut  from  the  oats,  and  from  the  canary  grass  the  portions  removed 
varied  from  ^  to  7  mm.  The  experiments  proved  that  the  disappear- 
ance of  heliotropic  curving  was  evidently  produced  by  the  wounding 
of  the  shoots  and  is  not  to  be  attributed  to  the  removal  of  the  irritat- 
ing effect  when  the  top  is  cut.  The  belief  that  the  disappearance  of 
heliotropic  curving  might  be  due  to  temporary  arresting  of  growth  of 
the  rest  of  the  shoots  caused  the  author  to  conduct  a  series  of  experi- 

'  Compt,  Rend.,  116  (1893),  No.  24,  pp.  1394-1396  (E.  S.  R.,  5,  p.  112). 


BOTANY.  871 

nients  in  which  various  zones  were  marked  off  on  the  growing  shoots, 
and  the  growth  of  uninjured  and  decapitated  shoots  compared.  Fiom 
the  experiments  it  is  shown  that  decapitation  always  causes  consid- 
erable decrease  of  growth.  This  decrease  is  most  marked  in  the  zone 
nearest  the  cut,  where  in  some  cases  there  is  no  growth  shown,  but  on 
descending  toward  the  base  of  the  shoot  the  difference  between  the 
growth  of  the  decapitated  and  sound  plants  becomes  greatly  reduced. 
It  was  also  shown  that  the  decrease  in  growth  was  the  strongest  at  the 
beginning  of  the  experiment  and  became  less  as  the  later  measurements 
were  made.  Decapitation  decreases  the  normal  rate  of  growth  fully 
one  fourth,  and  this  reduction  in  growth  will  be  shown  in  the  diminished 
curvature  when  compared  with  the  normal  rate  of  growth  in  shoots 
which  causes  strong  curving  in  a  few  hours. 

The  author  conducted  a  series  of  experiments  to  determine  why  the 
decapitated  i^lants  did  not  undergo  hehotropic  curving.  A  number  of 
plants  in  which  hehotropism  had  been  induced  were  decapitated  and 
compared  with  uninjured  shoots,  showing  that  it  was  due  to  decapitation 
temporarily  destroying  the  heliotropic  sensitiveness.  The  remaining 
part  of  the  shoots  is  insensible  to  the  irritation  caused  by  one-sided 
illumination.  Decapitation  in  this  case  caused  a  strong  diminution  in 
the  rate  of  growth,  and  temporarily  caused  a  total  loss  of  sensitiveness 
toward  external  irritants. 

A  series  of  exi^eri nients  was  conducted  in  which  vertical  incisions  in 
or  near  the  top  of  the  cotyledon*  were  made  to  ascertain  whether  this 
form  of  injury  would  have  the  same  effect  on  heliotropism  as  decapita- 
tion. But  little  effect  was  noticed,  showing,  in  the  asuthor's  estimation, 
that  the  phenomena  described  above  are  not  due  to  the  wounding  of  the 
shoots,  but  are  to  be  attributed  exclusively  to  the  removal  of  the  con- 
nection between  the  top  and  the  remaining  body  of  the  cotyledon. 

Since  the  specific  irritation  produced  by  decapitation  acts  downward 
from  the  cut  along  the  cotyledon,  the  author  made  some  experiments 
to  ascertain  whether  this  irritation  is  transmitted  to  any  considerable 
distance  or  whether  its  effect  is  circumscribed  within  narrow  limits. 
He  found  that  if  the  top  is  cut  off  for  several  millimeters  the  action 
extends  over  the  entire  length  of  the  shoots;  but  if  J  to  1  mm.  is 
removed  the  action  is  carried  to  a  much  less  distance,  the  time  which 
transpires  before  the  effect  of  decapitation  manifests  itself  varying  from 
3  to  6  hours,  and  the  heliotropic  sensitiveness  of  the  decapitated  shoots 
was  reestablished  within  24  hours.  The  characteristic  unequal  distri- 
bution of  the  sensitiveness  of  the  shoot  was  arrested  and  the  upper  end 
became  more  sensitive  than  the  lower  part,  showing  that  a  regeneration 
of  the  injured  top  had  taken  place  in  the  upper  end  of  the  decapitated 
shoot  as  soon  as  the  physiological  properties  of  the  normal  top  were 
restored,  proving  that  these  properties  do  not  reside  in  any  definite 
morphological  part  of  an  organ  and  are  not  connected  with  any  definite 
anatomic  structure.    It  is  further  shown  that  shoots  decapitated  after 
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the  induction  of  lieliotropism  become  not  only  insensible  to  beliotropic 
irritation,  but  also  to  geotropic,  and  that  decapitation  has  the  same 
effect  on  geotropism  of  shoots  as  it  has  upon  heliotropism. 

Experiments  were  conducted  which  showed  that  the  loss  of  geotropic 
curving  is  due  to  the  loss  in  rapidity  of  growth  and  also  the  loss  of 
geotroi^ic  sensitiveness.  Experiments  by  the  author  show  that  the  top 
of  the  cotyledon  possesses  a  very  strong  geotropic  sensitiveness,  and 
that  being  concentrated  at  or  near  the  top  of  the  cotyledon  it  must  be 
admitted  that  the  geotropic  irritation  is  transmitted  downward  from 
the  top  along  the  cotyledon.  Otherwise  the  geotropic  and  heliotropic 
curving  would  have  been  different  instead  of  showing  the  same  phe- 
nomena. 

The  author's  conclusions  are  that  decapitation  of  the  cotyledons  of 
Graminew  {Avena  sativa,  Phalaris  cauariensis,  Setaria  viridis)  causes 
two  effects  independent  of  each  other,  namely,  a  strong  retardation  of 
growth,  and  the  loss  of  geotropic  and  heliotropic  sensitiveness.  If  the 
top  is  cut  from  plants  where  heliotropism  and  geotropism  has  been 
induced  in  the  shoots  the  curving  is  due  to  after  action  and  they  will  not 
respond  to  the  new  action  of  irritants.  The  elfects  of  decapitation  last 
but  a  few  hours,  after  which  the  rapidity  of  growth  as  well  as  suscep- 
tibility to  irritants  are  gradually  restored  and  at  the  end  of  24  hours 
become  altogether  normal.  Experiments  on  Arena  sativa  show  that  the 
previously  unequal  distribution  of  heliotropic  sensitiveness  is  destroyed. 
In  experiments  with  shoots  of  Brassica  napus  decapitation  produced 
effects  essentially  the  same  so  far  as  the  principles  involved  are  con- 
cerned. 

Concerning  copper  from  the  standpoint  of  toxicology,  A. 
TscHiRCH  {Bas  Kiipfer  vom  Standpunkte  der  gerichtlichen  Chemie, 
ToxikoJogie  und  Hygiene;  ahs.  in  Chetn.  Ztg.,  18  {1894)  No.  102,  Repert, 
p.  329). — The  author,  contrary  to  the  opinions  of  many  others,  says 
that  copper  is  not  injurious  to  plants.  The  salts  of  copper,  such  as  the 
sulphate,  chlorid,  nitrate,  etc.,  are  corrosive  and  do  exert  an  injurious 
effect  on  plant  life.  Plants  grown  in  soil  that  contained  insoluble  cop- 
per compounds  are  said  to  have  taken  up  some  of  this  copper  without 
any  injury.  Water  cultures  of  Fhaseolus  multiflorus  were  grown  in 
nutrient  solutions  containing  2  gm.  of  copper  oxid  to  every  3  liters  of 
the  solution.  The  roots  were  thoroughly  aerated  from  time  to  time  and 
no  injury  was  apparent  to  the  plants.  Experiments  were  made  with 
36  culture  plants  under  the  above  conditions  and  their  growth  was 
stronger  and  the  plants  appeared  more  vigorous  than  parallel  cultures 
where  the  nutrient  solution  contained  no  copper. 

Synopsis  of  North  American  Amarantaceae,  II,  E.  B.  Uline  and  W.  L.  Bray 
{Bot.  Gaz.,  20  {1895),  Ko.  2,  pp.  155-161). — A  revision  of  the  species  of  Aciiida  and 
Gomphrena  is  given. 

A  revision  of  the  genus  Cordyceps,  G.  Massee  {Ann.  Bot.,  9  {1895),  No.  33,  pp. 
1-44,  2)ls.  2). — The  author  enumerates  62  species,  one  of  which,  C.  velutipes,  is  de- 
scribed as  new.  Of  those  fully  described  22  species  are  peculiar  to  the  Old  World,  23 
to  the  New  World,  and  6  are  common  to  both. 


BOTANY.  873 

A  popular  treatise  on  the  physiology  of  plants,  P.  Sorauer  (Translaied  by 
F.  E.  Weiss.     London  and  New  York:  Longmans,  Green  4'  Co). 

Anatomy  of  the  leaves  of  Arctic  plants,  F.  Boergesen  {Jour.  Bot.  France,  9 
(1S95),  No.  1,  pp.  1-7;  No.  2,  pp.  21-27). — In  the  main  the  conclusions' are  the  same 
as  given  by  G.  Bonnier  (E.  S.  K.,  6,  p.  616). 

A  contribution  to  the  comparative  anatomy  of  coniferous  fruits,  M.  Rapais 
{Ann.  ad.  Nat.  Bot.,  19  {1S94),  No.  S-6,  pp.  165-368,  ph.  15). 

Aerial  roots  of  carnations,  B.  D.  Halsted  (Garden  and  Forest,  8  {1895),  pp.  158, 
25</). — An  account  is  given  of  the  presence  of  aerial  roots  on  carnations.  The  author 
thinks  their  presence  was  probably  due  to  surplus  moisture  as  well  as  a  teitdency  of 
some  individual  plnuts  to  throw  out  such  roots. 

Concerning  the  opening  mechanism  of  floTArers,  C.  Steinbrinck  (Ber.  deut.  hot. 
Ges.,  IS  (1895),  No.  2,  pp.  55-61,  figs.  5). 

Concerning  the  opening  and  closing  of  flowers,  F.  Oltmaxxs  {Bot,  Ztg.,  63 
{1895),  I,  No.  2,  pp.  31-52). 

The  spontaneous  movements  of  leaves  of  the  Leguminosae  and  Oxalideae 
A.  Rodrigue  {Bui.  Soc.  Bot.  France,41  {1894),  pp.  CXXVLIL-CXXXIV). 

The  functions  of  the  beards  on  barley,  A.  Zoebl  and  C.  MiKOSCii  {Sitzungsier. 
l-gl.  Akad.  tcissensch.  Wien,  1892;  ahs.  in  Ann.  Agron.,21  {1895),  No.  3,  pp.  143,  144). 

Concerning  the  structure  and  arrangement  of  the  laticiferous  tissue  with 
special  reference  to  gutta-percha  and  caoutchouc  bearing  plants,  O.  Chimani 
{Bot.  Centhl,  61  {1895),  Nos.  10,  11,  and  12,  pp.  353-360,  385-395,  and  417-426). 

Some  factors  influencing  the  health  of  plants  under  glass,  B.  T.  Galloway 
{Amer.  Florist,  10  {1895),  pp.  930-932). — An  address  delivered  before  the  New  York 
Florists'  Club,  April  8,  1895. 

Remarks  concerning  the  necessary  amount  of  light  for  plants,  J.  Wiesner 
[Ber.  dcut.  hot.  Ges.,  12  {1894),  Generalversammlungs  numher,  1895,  Feh.l2,  pp.  78-89). 

The  effect  of  diastatic  ferments  on  reserve  cellulose,  J.  Gruss  {Ber.  deut.  hot. 
Ges.,  12  {1894),  Generalversammlungs  numher,  1895,  Feh.  12, pp.  60-72). 

The  existence  and  localization  of  emulsin  in  Manihot  spp.,  L.  Guignard 
{Bui.  Soc.  Bot.  France,  41  {1894),  pp.  CLII-CVLL). 

On  the  presence  of  essence  of  w^intergreen  in  various  plants,  E.  Bourquelot 
{Bui.  Soc.  Bot.  France,  41  {1S94),  pp.  XXXVIL-XL). — In  addition  to  species  of  Gaul- 
theria  and  Betala  it  is  reported  as  found  in  Polijgala  spp.  and  Monotropa  hypopgtis. 

On  the  distribution  of  phosphorus  in  plants,  G.  Pollacci  {Malpighia,  4,  No.  8 
and  9,  p.  19;  ahs.  in  Bot.  Centhl.,  61  {1895),  No.  11,  pp.  399,  400). 

On  the  classification  of  mucilage  found  in  plants,  L.  Mangin  {Bui.  Soc.  Bot. 
France,  41  {1894),  pp.  XL-XLLX). — The  various  kinds  of  mucilage  are  classified 
according  to  their  action  toward  certain  chemicals,  into  cellulose,  pectose,  callous, 
mixed  and  intermediate. 

The  reasons  for  the  disappearance  of  reserve  material  in  seeds  {Flora,  79 
{1894),  pp.  419-429;  ahs.  in  Bot.  Centhl.  Beihefte,  5  {1895),  No.  1,  p.  23). 

The  nutrition  of  green  plants  by  glycerin,  E.  Assfohl  {Jour.  Pharm.  et  Chim., 
14  {1894),  ser.  5,  No.  12,  p.  558;  Ann.  Agron.,  1894,  Oct.  28). 

Phenological  notes  on  abnormal  inflorescence  observed  in  the  autumn  of 
1893,  A.  Magnin  {Ann.  Soc.  Bot.  Lyons,  19  {1894). 

Concerning  the  symbiosis  of  Helianthus  tuberosus  and  H.  annuus  induced 
by  grafting,  H.  VriciiTiNG  {Sitzungsher.  kgl.  Akad.  loissensch.  Math.  phys.  Classe,  1894, 
July  13;  ahs.  Bot.  Ztg.,  53  {1895),  LI,  No.  7,  pp.  112-115). 

A  room  for  constant  temperature,  W.  Pfeffer  {Ber.  deut.  hot.  Ges.,  13  {1895), 
No.  2,  pp.  49-54,  fig.  1). — A  description  of  an  apparatus  for  regnlating  the  tempera- 
ture of  a  room. 

Investigations  on  nuclear  division,  Degagny  {Bui.  Soc.  Bot.  France,  41  {1894), 
No.  8  and  9,  pp.  588-596). 
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The  effect  of  the  repression  of  certain  bacteria  through  the  continued  cul- 
tivation of  legumes,  A.  Hill  (Ztschr.  landic.  Ver.  Hessen,  1895,  No.  11,  pp.  81,  82).-- 
The  author  claims  that  the  continued  cropping  of  legumes  will  fill  the  soil  with  only 
those  bacteria  concerned  in  the  assimilation  of  free  nitrogen  to  the  entire  displace- 
ment of  all  neutral  forms. 

Experimental  evolution  amongst  plants,  L.  H.  Bailey  {Amer.  Nat.,  29  (1895), 
pp.  S 18-325). — An  abstract  of  an  address  before  the  Massachusetts  Horticultural 
Society,  February  23,  1895. 

Flowers  and  insects,  XIV,  C.  Robertson  (Bot.  Gaz.,  20  (1895),  No.  4,  pp. 
139-149). — A  continuation  of  the  observations  of  the  author  on  the  mutual  adapta- 
tions of  flowers  and  their  insect  visitors,  with  lists  of  insects  observed  to  visit 
certain  flowers. 

Guide  to  the  study  of  common  plants,  an  introduction  to  botany,  V.  M. 
Spalding  (Boston:  D.  C.  Heath  c^-  Co.,  pp.  294). 

METEOROLOGY. 

The  needs  of  meteorology,  C.  Abbe  {Science.,  1895,  Feb.  15,  pp. 
ISl,  182). — Considered  as  a  source  of  climatological  statistics  and  as  a 
system  for  the  prediction  of  tlie  weather  for  a  day  or  two  in  advance, 
meteorology  has  received  entliusiastic  supjiort.  About  all  that  can  be 
done  by  the  utilization  of  the  telegraph  and  weather  map  and  the 
apphcation  of  general  average  rules  is  now  being  done;  but  we  are 
still  powerless  in  the  presence  of  any  unusual  movement  of  the  atmos- 
phere. Meteorologists  must  have  a  deeper  insight  into  the  mechanics 
of  the  atmosphere.  It  is  not  enough  to  know  what  the  conditions 
have  been  and  are,  but  we  must  know  what  they  will  be  and  why.  A 
complete  and  rigorous  deductive  treatise  on  the  laws  governing  the 
atmosphere  is  needed — a  treatise  on  the  application  to  the  atmosphere 
of  the  dynamics  and  thermodynamics  of  gases  and  vapors.  The  prep- 
aration of  such  a  work  demands  appropriate  laboratory  arrange- 
ments. Hence  the  great  need  of  meteorology  at  present  is  the  estab- 
lishment of  laboratories  and  the  consecration  of  physicists  and  mathe- 
maticians to  the  science.  The  applications  of  climatology  to  geology, 
physiography,  hygiene,  irrigation,  and  other  matters  have  been  devel- 
oped, but  meteorology  itself  still  remains  to  be  provided  for.  Our 
universities  should  recognize  the  science  to  a  greater  extent  in  their 
courses  of  study  and  provide  for  meteorological  laboratories. — o.  L. 
FASSIG. 

Rainfall  and  snow  of  the  United  States  compiled  to  the  end 

of  1891,  M.  W.  Harrington  ( U.  S.  Bept.  Agr.,  Weather  Bureau  Bui. 
C,  pp.  80,  Jig.  1,  charts  23). — Tables  give  the  annual  precipitation  in  the 
United  States  (1738  to  1891) ;  annual  and  seasonal  averages,  seasonal 
variation,  and  cubic  miles  for  each  State;  mean  daily  rainfall  for  18  to 
28  years  at  12  selected  stations  expressed  as  a  percentage  of  days  on 
which  rain  fell;  combined  averages  of  hourly  occurrences  of  precipita- 
tion at  Blue  Hill  Observatory,  near  Boston,  Massachusetts,  Washing- 
ton, D.  C,  and  Central  Park,  New  York,  ITew  York;  details  of  precipi- 
tation, and  heaviest  rainfalls  at  selected  representative  stations.    Ool- 
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ored  charts  (published  separately)  show  rainfall  (January  to  December), 
rainfall  for  seasons,  rainfall  for  the  year,  snowfnll  (in  inches),  monthly 
maxima  of  rainfall,  rainy  seasons,  monthly  minima  of  rainfall,  details 
of  rainfall,  and  details  of  occurrence  of  thunderstorms.  The  text  dis- 
cusses, under  the  head  of  mean  amounts  of  rainfall,  least  rainfall, 
greatest  rainfall,  topography  and  its  effects  on  rainfall,  snow,  distri- 
bution by  States,  disposal  of  the  rainfall,  variation  in  the  annual  rain- 
fall, daily  rainfall,  and  hourly  rainfall;  under  relative  amounts  of  pre- 
cipitation, curves,  maximum  monthly  rainfall,  rainy  seasons,  minimum 
monthly  rainfall,  probability  of  rain,  and  character  of  rainfall;  under 
special  features  of  rainfall,  heaviest  rainfall,  consecutive  days  with  and 
without  rain,  and  thunderstorms. 

"The  statistics  of  rain  and  snow,  here  given,  include  the  most  important  series  of 
observations  that  have  been  made  from  the  early  settlement  of  the  country  to  the 
close  of  the  year  1891. 

"  The  collection  embraces  the  records  originally  contributed  to  the  Smithsonian 
Institution  in  manuscript,  and  others  collected  by  that  Institution  from  private 
individuals,  those  from  the  published  journals  of  scientific  societies  and  other  asso- 
ciations, those  made  under  the  direction  of  the  Medical  Department  of  the  U.  S. 
Army,  the  Lake  Survey,  the  Eegeuts  of  the  University  of  the  State  of  New  York, 
the  Central  and  Southern  Pacific  Eailways,  the  various  State  Weather  Services  and 
meteorological  associations,  the  Signal  Service,  and,  finally,  the  Weather  Bureau, 
which  succeeded  it." 

Depth  of  snoTv  on  ground  during  February,  1895  {U.  8.  Dept. 

Agr.,  Weather  Bureau^  Weekly  Snow  Charts  for  Feb.,  1S95). — The  charts 
for  February  show  a  very  unusual  extentof  snow-covered  ground  during 
the  greater  part  of  the  month.  February  11  the  entire  country,  with 
the  exception  of  the  southern  jjortions  of  the  Gulf  States  and  the 
Pacific  Coast,  had  a  depth  varjnng  from  1  in.  in  the  South  to  15  in.  in 
the  Northwest  and  Northeast,  and  35  in.  in  upper  Michigan.  By  Feb- 
ruary 28  it  had  practically  disappeared  from  all  j)ortions  of  the  United 
States  excepting  tlie  lake  regions  and  the  extreme  Northeast. 

The  chart  for  Feb.  11  contains  an  interesting  note  relating  to  the 
cold  period  of  Feb.  1  to  11. 

"At  a  majority  of  stations  over  the  central  and  southern  portions  of  the  coun- 
try the  minimum  records  for  the  first  decade  of  February  have  been  lowered.  At 
Galveston  and  New  Orleans,  where  the  records  cover  nearly  a  quarter  of  a  century, 
the  minimum  temperature  of  February  8  reached  14°  and  16°,  respectively,  that  at 
Galveston  being  14°  below  any  previous  record  of  the  first  decade  of  February, 
the  record  at  New  Orleans  being  lowered  by  9°." — o.  L.  fassig. 

Monthly  Weather  Revie'w  {U.  S.  Dept.  Agr.,  Weather  Bureau, 
Monthly  Weather  Revieiv,  22  (1894),  Nos.  9-11,  pp.  351-485,  charts  19).~ 
These  numbers  include  the  usual  notes  and  summaries.  Beginning 
with  the  September  number  a  new  section  on  "Meteorology  and  mag- 
netism" is  introduced. 

"  In  response  to  the  request  of  the  chief  of  the  Weather  Bureau,  the  directors  of 
the  observatories  at  Toronto,  Washington,  and  San  Antonio  have  courteously  under- 
taken to  forward  to  the  Bureau,  as  promjitly  as  jiossible,  certain  data  from  their 
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niagnetojirains,  nnmely,  the  mean  ordinates  for  the  day  from  24  hourly  readings  of 
tlie  horizontal  force,  the  c'ecliuation,  and  the  vertical  force,  uncorrected  for  instru- 
mental errors  and  changes  of  temperature.  On  days  exhibiting  very  disturbed  mag- 
netic conditions  the  hours  and  the  values  of  the  maximum  and  minimnm  ordinates 
are  given. 

"The  object  in  collecting  these  data  is  to  institute  a  comparison  between  the  crude 
magnetic  readings,  jorticiilaidy  of  the  bifilar,  and  the  temperature  changes  at  mete- 
orological stations  in  the  Northwest.  Ultimately  such  comparisons  will  show  how- 
far  unreduced  magnetic  observations  may  be  available  for  determining  the  direc- 
tion and  the  intensity  of  the  temperature  variations  and  other  weather  conditions 
before  these  become  fully  developed,  as  given  by  the  isotherms  and  isobars  of  the 
daily  weather  maps.  It  has  already  been  shown  that  weather  and  magnetism  con- 
form on  the  average  to  a  normal  type,  but  the  problem  of  the  synchronous  changes 
from  day  to  day  is  still  under  advisement  as  a  practical  feature  in  forecasting." 

Wreck  and  casualty  chart  of  the  Great  Lakes,  1894  {U.  S. 

Bcpt.  Agr.,  Weather  B urea i(,  J  eliart  with  text,  So  hy  36  in.,  Feb.,  1895). — 
This  (;Lart  gives  in  detail  tlie  inimber  of  casualties  occurring  on  Lakes 
Superior,  Michigan,  Huron,  Ei-ie,  and  Ontario,  and  tlie  connecting 
rivers  during  the  season  of  1894,  and  inchides  besides  the  record  of 
total  loss  of  44  vessels  and  cargoes,  involving  a  loss  of  $043,243,  the 
partial  loss  of  68  vessels  and  cargoes  to  the  amount  of  $349,544,  and 
the  sacrifice  of  G8  lives. — o.  l.  FASSia. 

Meteorology  in  France  during  1892,  E.  Mascart  {Ann.  Bureau 
Central  Metvorol.  France,  1892,  3  vols.  Paris:  1894).— The  following 
memoirs  occur  annually  in  volume  I  of  this  series:  Summary  of  thun- 
derstcnms  in  Frauce;  magnetic  observations  made  at  the  observatory 
of  Pare  Saint-Maur;  magnetic  observations  made  at  the  observatory  of 
Perpignan;  magnetic  determinations  made  in  France;  study  of  the 
progress  of  the  phenomena  of  vegetation  and  the  migration  of  birds; 
meteorological  observations  made  at  the  Central  Meteorological  Bureau 
and  upon  the  Eiffel  Tower.  Besides  the  above  annual  reports  the 
volume  contains:  First  series  of  meteorological  observations  made  ou 
Mont  Blanc  in  1887,  by  J.  Vallot;  remarks  upon  the  observations  made 
on  the  summit  of  Mont  Blanc  in  1887,  by  A.  An  got ;  summary  of  studies 
of  the  progress  of  i>henomena  of  vegetation  and  the  migration  of  birds 
in  France  during  the  10  years  1881-'90,  by  A.  Angot;  squalls  and. 
thunderstorms,  by  E.  Durant-Gr^ville. 

Volume  II  contains  the  observations  made  during  the  year  at  126 
stations  in  France,  36  stations  in  Algeria,  and  at  23  colonial  stations. 
Volume  III  contains  a  detailed  statement  of  rainfall  at  409  stations  iu 
France. — o.  l.  fassig. 

Rainfall  of  the  Hawaiian  Islands,  J.  Hann  {Meteorol.  Ztschr.,  Wien 
(1895),  ]}p.  1-14). — The  islands  lie  in  the  heart  of  the  northeast  trades. 
According  tio  McKibben,  the  trades  prevail  during  258  days  at  Hono- 
lulu. This  insures  a  constant  temperature,  but  great  variation  in 
rainfall  in  the  mountainous  regions. 

The  greatest  precipitation  occurs  on  the  windward  side  of  the  south- 
easterly and  largest  of  the  islands,  Hawaii,  which  has  a  maximum  fall 
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of  about  GOO  cm.  (240  in.).     The  miniraum  fall  occurs  on  tbe  southern 

plains  of  Oahu  and  along  the  southwest  coast  of  Maui,  reaching  scarcely' 

40  cm.  (16  in.). 

Bain/all  at  Honolulu. 


Mouth. 


January  . 
February 
March  ... 

April 

May 

June 

July 


1873-'92. 


Cm. 
101.6 
116.3 
96.0 

7',».  2 
80.2 
46.1 
63.3 


1881-'90. 


Cm. 
73.2 
127.  3 
It^O.  0 
85.  4 
86.9 
44.2 
66.1 


Month. 


1873-'92. 


August 

Sei>tember 

October 

November 

December 

Whole  year 


Om. 
58.0 
46.9 
57.9 
131.3 
124.8 


1,001.9 


1881-'90. 


Cm. 
64.3 

49.9 
56.1 
133.7 
120.1 


1,  015. 2 


-O.  L.  FASSIG. 


Rainfall  in  Tacubaya,  Mexico,  M.  Moreno  t  Auda  {Bol.  Ohs. 
Astr.  Nat.  de  Tacubaya,  vol.  1,  No.  30,  pp.  324-329,  pi.  J).— The  following 
is  a  summary  of  results  during  10  years  (1884-'9S) : 

Eainfall  during  10  years  in  Tacubaya,  Mexico. 


Eainfall. 

No.  of  rainy  days. 

Total 
rainfall. 

Year. 

Jan.  to 
June. 

July  to 
Dec. 

Jan.  to 
June. 

July  to 
Dec. 

1884 

Mm. 
143.3 
143.6 
169.9 
355.2 
199.5 
236.  7 
297.  2 
287.3 
160.6 
287.3 

Mm. 
349.2 
535.  4 
413.0 
491. 3 
432.7 
476.5 
495.3 
495.7 
325.2 
439. 7 

21 
35 
25 
43 
29 
39 
35 
41 
39 
48 

71 
69 
53 
74 
83 
64 
82 
69 
52 
75 

Mm,. 
492.5 

1885 

679.0 

18,S6                    

582.9 

1887           

846.5 

]  888       

632.2 

1889    

713.2 

1890 

792.5 

1891 

783.0 

1892 

485.8 

1893 

727.0 

228.1 

455.4 

35.5 

69.2 

683.5 

The  monthly  normals  calculated  from  the  10  years'  observations  are 
as  follows : 

Monthly  normal  values,  1884-93. 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

Total 


Milli- 
meters. 


2.3 

5.3 

14.9 

21.2 

48.5 

136.0 


228.1 


Month. 


July 

August 

September 
October... 
November 
December. 

Total 


Milli- 
meters. 


107.5 
140.1 
128.4 
62.5 
12.4 
4.8 


455.4 


— O.  L.  FASSIG. 


Meteorological  observations  at  Upsala,  Sweden,  1894,  H.  H, 

HiLDEBRANDSSON  {Bul.  meusuel  Ohserv.  MeUorol.  Univ.  Upsala,  26  {1894\ 
pp.  74). — The  records  for  pressure,  temijerature,  humidity,  directioHj 
and  velocity  of  wind  are  given  in  hourly  values. 
17034— No.  10 3 
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The  mean  temperature  for  the  year  was  6°  C;  mean  maximnm, 
10.2'^;  mean  minimum,  1.6°;  humidity,  81;  cloudiness,  6.1;  and  rainfall, 
486.5  mm.— o.  L.  FASi^iG. 

Meteorological  observations  at  Porto  Rico,  1894  {Rcmmen 
ohserv.  meteorol.  verif.  Jefatura  de  Ohras  Fublicas  Isla  FuertoRico, 
1891). — The  summary  for  the  year  is  as  follows:  Maximum  temperature 
at  tlie  surface  of  the  ground,  36°  C;  maximum  temperature  in  the 
shade,  33.2°;  mean  temperature  in  the  shade,  23.1°;  minimum  temper- 
ature, 14°;  total  rainfall,  1,227.7  mm.;  maximum  rainfall  in  one  day, 
53  mm.;  total  evaporation,  2,357.7  mm.;  maximum  evaporation  in  one 
day,  15  m.m.;  order  of  frequency  of  the  wind,  E.,  SE.,  ISTE.,  S.,  NW., 
K.,  W.,  SW.  The  mean  shade  temperature  for  15  years  was  23.9°  C; 
mean  rainfall  for  20  years,  921.8  mm.;  mean  evaporation  for  20  years, 
2,501 .5  mm. ;  order  of  frequency  of  winds  during  20  years,  E.,  NE.,  SE., 

K,  S.,  I^^W.,  SW.,  W.— O.  L.  FASSIG. 

On  hail,  R.  Russell  {Loudon:  1893,  pp.  224,  pis.  2). — This  is  a  valuable  compilation 
of  statistics  relating  to  hailstorms  and  hailstones.  The  contents  of  the  book  are 
well  indicated  by  the  chapter  headings:  (1)  Descriptions  of  hailstorms  and  hail- 
stones; (2)  observations  of  temjierature,  clouds,  and  winds  at  great  altitudes  (bal- 
loon ascents);  (3)  electricity  and  hail;  (4)  theories  of  hail;  (5)  certain  properties  of 
vapor,  water,  ice,  and  conditions  of  the  air  which  may  be  connected  with  the  for- 
mation of  hail;  (6)  summary  of  characteristics  of  hailstorms  and  hailstones;  (7)  the 
development  of  a  hailstorm ;  (8)  conclusions. 

Appendixes:  (A)  General  weather  conditions  in  certain  hailstorms,  (B)  cold  pro- 
duced by  radiation  from  the  upper  strata  of  clouds  and  fog,  (C)  dust  particles  and 
the  form  of  ice  crystals,  (D)  types  of  hailstorms,  (E)  notes  on  recent  thunderstorms 
aud  hailstorms,  (F)  storms  of  hail  and  rain  produced  by  mixture  of  winds. — o.  L. 

FASSIG. 

Recent  foreign  studies  of  thunderstorms,  R.  DeC.  Ward  {Amer.  Met.  Jour.,  11 
{1895),  No.  12,  pp.  435-441). — A  review  of  investigations  in  this  line  in  Switzerland. 

The  influence  of  the  snow  covering  on  soil  and  climate,  M.  Winter  {Landw. 
Wochenbl.  SchJes.  Hoist.,  45  {1895),  No.  7,  2>p.  108,  109). 

Daily  vreather  maps. — The  countries  which  issued  weather  maps  during  1894, 
the  area  covered  by  each  (in  parenthesis),  and  the  years  of  publication  are:  Austria 
(Europe),  eighteenth  year  of  publication;  Algeria  (Europe  and  northern  Africa), 
nineteenth  year  of  publication;  Belgium  (southern,  western,  and  northern  Europe), 
eighteenth  year  of  publication;  France  (Europe),  thirty-eighth  year  of  publication; 
Germany — Hamburg  (Europe),  nineteenth  year  of  publication;  Germany — Bavaria 
(Europe),  fourteenth  year  of  publication ;  Germany — Saxonj-  (Europe),  seventeenth 
year  of  publication;  Great  Britain  (British  Isles  and  western  Europe),  twenty- 
seventh  year  of  publication;  India  (India  and  Burma),  sixteenth  year  of  publica- 
tion; Italy  (southern  Europe),  sixteenth  year  of  publication;  Japan  (Japan),  twelfth 
year  of  publication;  Russia  (Europe),  twenty-third  year  of  publication;  Spain 
(Spain,  France,  and  northern  Italy),  second  year  of  publication;  United  States 
(United  States  aud  southern  Canada),  twenty-fourth  year  of  publication;  Switzer- 
land (Europe),  fourteenth  year  of  publication. 

ilost  of  these  maps  have  been  received  in  the  library  of  the  Weather  Bureau  of. 
this  Department. — o.  L.  fassig. 

Weather  record  at  Newport  (Arkansas)  Substation  for  the  season  of  1894, 
G.  B.  Irby  {Arkansas  Sta.  Bui.  31,  j).  32). — A  daily  record  of  maximum  and  min imum 
temperatures  and  rainfall  for  7  months  (April  to  October). 
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Meteorological  summaries  for  North  Carolina  for  December,  1894,  H.  B. 
Battle,  C,  F.  von  Herrmann,  and  R.  Nunn  (North  Carolina  Sta.  Weather  Service 
Bui.  63,  pp.  187-200,  maps  2). — The  usual  summaries  of  observations  of  the  State 
Weather  Service  cooperating  vrith  the  Weather  Bureau  of  this  Department. 

Notes  on  climate  of  Wyoming,  B.  C.  Buffum  ( Wyominy  Sta.  Rpt.  1894,  pp. 
36-45).— A  reprint  from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  18). 

Observations  of  the  New  England  "Weather  Service,  1893  {Annals  of  Har- 
vard Coll.  Observatory,  vol.  41,  No.  2,  pp.  33-61,  pi.  1). — The  usual  annual  summary  of 
observations  from  about  200  stations,  with  general  characteristics  of  the  weather, 
and  enumeration  of  the  principal  cyclonic  disturbances  during  the  year.  The  fol- 
lowing departures  from  annual  normal  values  during  the  period  1885-'93  are  given: 

Departures  from  annual  normals,  1885-93. 


1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

From  the  temperature  nor- 

-1.3 
-1.2 

-0.40 
+0.93 

-0.50 
+2.69 

-  1.80 

+11.76 

+1.70 

+4.25 

+0.10 
+4.59 

+1.4 
+0.2 

+0.20 
-0.48 

-1.40 
-0.29 

From    tlie    precipitation 

— O.    L.   FASSIG. 

Weather  and  crops,  C.  E.  Linney  (Illinois  State  Weather  Service  (1895),  No.  1, 
pp.  8). — The  central  office  of  the  Illinois  State  Weather  Service  was  recently  trans- 
ferred from  Springfield  to  Chicago,  with  W.  L.  Moore  in  charge.  "Weather  and 
Croi)s"  is  the  title  of  the  official  monthly  publication  of  this  service.  It  is  a  very 
creditable  addition  to  the  numerous  State    Weather   Service   monthly  reviews. — 

O.  L.  FASSIG. 

Weather  Service  in  Pennsylvania. — In  a  communication  to  the  senate  and 
house  of  representatives  of  the  State  of  Pennsylvania  from  the  Franklin  Institute 
(6  octavo  pages)  the  value  of  a  State  Weather  Service  is  set  forth  and  an  appropria- 
tion of  $6,000  for  maintaining  such  a  service  is  urged. — o.  L.  fassig. 

Temperature  and  rainfall  charts  for  the  Dominion  of  Canada,  January,  1895. — 
The  Central  Meteorological  Office  at  Toronto  has  begun  the  issue  of  monthly  charts, 
of  which  this  seems  to  be  the  first,  showing  the  mean  temperature  and  the  difference 
from  the  mean  average  temperature,  the  total  rainfall  and  snowfall,  and  the  depth 
of  the  snow  on  the  ground  on  the  last  day  of  the  month.  The  size  of  the  map  is 
about  24  by  11  in.  The  region  covered  is  a  narrow  belt  of  about  4  degrees,  extending 
from  the  Atlantic  to  the  Pacific. — o.  L.  fassig. 

Central  American  rainfall,  M.  W.  Harrington  (Phil.  Soc.  Washington,  Bui.  IS 
(1SD5),  pp.  30,  pis.  4).— This  paper  deals  with  the  nature  and  extent  of  observations 
recorded;  geographic  conditions;  annual  rainfall;  distribution  during  the  year; 
distribution  through  the  day  at  San  Jos^,  Costa  Rica;  and  variation  of  rainfall. 

Snow  charts  of  Austria,  winter  of  1894-95  (K.  K.  Osterr.  Central  Bureau 
hydrog.  Dienst,  Wien). — Charts  showing  depth  of  snow  on  the  ground  on  Saturday 
of  each  week  in  the  drainage  area  of  the  Danube,  with  tabular  review. — o.  L.  fassig. 

Meteorological  observations  in  Wiirtemberg  in  1893  (Deut.  Met.  Jahriuch, 
1893,  pp.  69,  pis.  2). — This  volume  contains  the  records  from  100  stations  for  observ- 
ing meteorological  and  phenological  phenomena.  The  establishment  of  a  station 
of  the  first  order  at  Hohenheiin  is  described  by  Prof.  Dr.  Mack,  who  also  discusses 
the  daily  periods  of  rainfall  from  observations  covering  a  period  of  10  years  at  this 
station. — o.  L.  fassig. 

Indian  meteorological  memoirs  (Volume  V,  parts  IV,  V,  and  VI.  Calcutta: 
1894). — Volume  V  tre  its  of  the  diurnal  variation  of  atmospheric  conditions  in  India, 
being  a  discussion  of  the  hourly  observations  recorded  at  25  stations  since  1873, 
Part  IV  discusses  the  hourly  observations  at  Allahabad;  part  V,  the  observations  at 
Lucknow ;  part  VI,  the  observations  at  Agra. — o.  i..  FASSia. 
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Instructions  to  observers  of  the  India  Meteorological  Department,  J.  Eliot 

{Calcvtia:  ls9i,  i^p.  103,  pis.  S). — This  pamphlet  of  ''instructions'' is  intended  to 
supersede  tlie  well-kuown  and  excellent  "Indian  Meteorologist's  Vade  Meciun" 
published  in  1877,  but  is  much  reduced  in  size  and  scope.  It  is  confined  to  a  descrip- 
tion of  the  various  instruments  in  use  at  the  meteorological  observatories  in  India, 
as  all  reductions  of  observations  are  made  at  the  Meteorological  Office,  Calcutta. — 

O.  L.  FASSIG. 

Meteorological  observations  in  Italy,  1890  {Ann.  JJff.  Cent.  Meteorol.  Geod.  Ital., 
12  {1890),  II.  Roma:  1895,  pp.  388). — Part  II  of  the  Annali  contains  the  decade, 
monthly,  and  annual  means  for  all  stations  in  Italy  under  the  direction  of  the  national 
central  oiSce.  In  addition  to  the  ordinary  observations  the  amounts  of  evaporation 
are  given  for  63  stations  for  each  decade. — o.  l.  fassig. 

Meteorological  observations  in  Mexico,  1894  {Oba.  Met.  Magn6t.  Central.,  1894, 
Dec.     Mexico:  pp.  9). — Summaries  for  December,  with  annual  means. 

Russian  Monthly  "Weather  Review,  Jan.-Dec,  1894  {St.  Petershurg :  1894). — 
The  reviews  contain  the  ordinary  meteorological  observations  for  about  75  stations 
in  the  Russian  Empire.  Each  number  comprises  10  large  quarto  pages  of  tabular 
matter,  and  text  (in  the  Russian  language),  together  with  a  chart  showing  the  mean 
monthly  pressure  and  temperature  and  total  rainfall. — o.  l.  fassig. 

Meteorological  observations  in  Sw^eden  during  1890  {Acad.  Roy.  Sci.  Sweden, 
32  {1890).  Stockholm:  1894,  i^p.  155). — The  volume  is  divided  into  3  sections.  The 
first  contains  observations  in  extenao  at  18  stations,  the  second  the  monthly  and 
annual  means  of  all  meteorological  elements  for  37  stations  and  of  temperature  for 
93  stations,  and  the  third  pentad  means  for  the  37  stations  of  part  2. — o.  l«  fassig. 


WATER— SOILS. 

Further  investigations  on  the  soils  of  Maryland,  M.  Whitney 

and  S.  Key  {Maryland  Sta.  Bui.  29,  pp.  153-174). — A  brief  discussion 
of  "some  of  the  underlying  principles  of  the  relation  of  soils  to  crops" 
more  fully  treated  in  the  Annual  Eeport  of  the  station  for  1891  (E.  S. 
E.,  4,  p.  17)  and  Bulletin  21  of  the  station  (E.  S.  R.,  5,  p.  162),  with  a 
report  on  physical  examinations  of  typical  truck  and  wheat  soils  of  the 
Eastern  Shore  of  Maryland;  limestone  soils  of  the  Cumberland  and 
Frederick  Valleys;  mountain  peach  soils  (Cambrian  sandstone);  gneiss 
soils  (corn  and  wheat)  from  Bel  Air,  Darlington,  Churchville,  and 
Glenville;  and  wheat  and  corn  soils  of  southern  Maryland. 

Soil  temperature  observations  in  Cordova,  Argentine  Republic 
{An.  Ojic.  Meteorol.  Argentina,  vol.  IX.  Buenos  Ayres:  18i)-i). — Observa- 
tions of  temperature  in  the  soil  at  the  surface  and  at  depths  of  0.1,  0.25, 
0.5,  1,2,  2.7,  and  3.75  meters  are  reported.  A  summary  of  results  for 
the  year  is  given  in  the  following  table: 


Soil  temperatures  {degrees  C). 


At 
surface. 

0.1 
meter. 

0.25 
meter. 

0.5 
meter. 

1.2 

meters. 

2.7 
meters. 

3.75 
meters. 

29.4 
2.9 

25.6 
6.3 

24.2 
6.8 

22.8 
10.0 

21.5 
13.8 

22.0 
14.9 

20.2 

17.8 

— O.  li.  FASSIG. 
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Soil  temperatures  in  Bombay,  India,  1893  {Mag.  and  Met.  Observ., 
Government  Observatory,  Bombay,  15  {1894),  No.  15,  pp.  12). — Soil  tem- 
peratures are  reported  for  depths  of  1,  9,  20,  60,  and  132  in.  below  tlie 
surface,  tbe  2  former  5  times  daily,  the  3  latter  once  a  day  at  2  p.  m. 
The  maximum  and  minimum  readings  were  as  follows: 

Soil  temperatures  {degrees  F.). 


Maximum . 
Miuimiuu  . 


1  inch. 


85.6  (May). 
74.8  (Feb.). 


9  ioches. 


84.9  (May).... 
75.0  (Feb.) 


20  incliea. 


85.  8  (.June) 

78.  0  (Feb.) 


60  inches. 


85.  6 (.Tune).. 
80.  9  (Feb.).. 


132  inches. 


84. 0  (July). 
81. 2  (March). 


— O,  L.  FASSIG. 

Analyses  of  drinking  Tvater,  J.  L.  Hills  and  B.  0.  White  ( Vermont  Sta.  Ept.  1893, 
pp.  22-25). — Analyses  with  reference  to  sanitary  condition  of  25  samples  of  spring 
"water,  17  of  well  water,  7  of  pond  and  aqueduct  water,  and  10  of  Lake  Cbamplain 
water  are  tabulated. 

Soil  temperatures,  B.  C.  Buffum  ( Wyoming  Sta.  Bpt.  1894,  p.  42). — A  reprint 
from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  23). 

Investieations  on  the  radiation  of  heat  by  the  soil,  J.  Ahr  (Forsch.  Gel.  agr. 
Phys.,  17  {1S94),  No.  5,  p.  397). 

Exhaustion  of  soil  by  trees  {Garden  and  Forest,  8  {1895),  pp.  142,  143). — Quotes  a 
letter  from  B.  E.  Fernow  on  the  subject. 

The  reclamation  of  arid  lands,  A.  A.  Johnson  ( Wyoming  Sta.  Bpt.  1894,  pp. 
47-65).— A  reprint  from  Bulletin  18  of  the  station  (E.  S.  R.,  6,  p.  345).    . 

FERTILIZERS. 

The  Tvorld's  consumption  of  fertilizers — nitrate  of  soda,  Ma- 

ZiI:res  {VEngrais,  10  {1895),  Nos.  13,  pp.  299,  300;  14,  pp.  324,  325).^ 
The  amount  and  value  of  nitrate  of  soda  consumed  in  different  coun- 
tries is  stated  to  be  as  shown  in  the  following  table: 

Consumption  of  nitrate  of  soda  in  different  countries. 


Amount  consumed. 


1890. 


1891. 


1892. 


1893. 


1894. 


Value  in 
1894.1 


Germany 

France 

England 

Belfiium 

Holland 

Italy  and  Spain 
Ajuerica 


Tons. 

316,  300 

197,  900 

119,  000 

91,  OiJO 

47,  200 

13, 800 

103,  000 


Tons. 

368,  400 

183,  400 

124,4(10 

94.  COO 

48,  500 

9,300 

100, 000 


Tons. 
366,  800 
175,  400 
118,  800 
95, 100 
47,  400 
8,500 
100,  000 


Tons. 
349,  000 
175,  700 
101,  800 
100,  000 
53,  700 
9,000 
104, 000 


Tons. 
397,  200 
187,  lUO 
117,  000 
123,  700 
56,  700 
5,200 
100,  000 


$15, 848, 280 
7, 465,  290 
4,  668,  300 
4,  835,  630 
2,  26^,  330 
207, 480 
3, 990,  000 


»  The  value  per  ton  is  taken  as  210  francs,  or  $39.90.    The  French  ton  contaans  2,204.6  lbs. 

The  influence  of  the  mineralogical  composition  of  rocks  on 
vegetation,  F.  X.  Gillot  {Bui.  Soc.  Bot.  France,  41  {1894),  pp.  XVl- 
XXXVI). — Investigations  are  reported  which  led  to  the  following  con- 
clusions: The  ap]>earaTice  of  certain  species  of  plants  usually  asso- 
ciated in  soil  apiiareutly  different  from  that  of  its  ordinary  habitat 
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(heteroptic  colonies)  depends  not  only  on  the  presence  of  sufficient 
clieniical  elements  in  the  soil,  but  also  on  the  combinations  and  propor- 
tion of  these  elements  in  the  soil  and  in  the  minerals  from  wliich  they 
are  derived,  and  on  the  power  which  the  plants  possess  of  utilizing 
these  fertilizing  elements. 

Recent  investigations  on  the  nitric  ferment,  Vogel  (JaTirh.  deut.  Landw.  Get.,  9 
(1894),  i)p.  28-30). — A  brief  review  of  the  work  of  AViuogradsky,  Stutzer,  liubner, 
A.  Miiller,  and  Tacke. 

Bones,  their  manufacture  in  fertilizers  and  value  in  agriculture,  Brauer 
{Jahrb.  daut.  Landw.  Ges.,  9  {1894),  pp.  30-34). — A  popular  article. 

The  utilization  of  the  nitrogen  in  green  manures  and  in  stable  manure,  J. 
KtJim  {Landbote,  16  {1S95),  No.  18,  pp.  155-157;  No.  19,  pp.  166-169).— See  E.  S.  R.,  6, 
p.  396. 

Gulick's  mineral  fertilizer,  P.  Collier  {Cult,  and  Country  Gent.,  1895,  Apr.  4,  p. 


Genuineness  of  basic  slag,  F.  Sestini  {Staz.  Sper.  Agr.  Ital.,  S6  {1894),  pp.  57-62; 
aha.  in  Jour.  Chem.  Soc.  London,  68  {1895),  Mar,,  p.  86). 

The  phosphate  deposits  of  North  America,  Woultmann  (Jahri.  deut.  Landw. 
Ges.,  9  {1894),  pp.  101-119). — A  brief  discussion  of  character  and  extent  of  deposits, 
composition,  market  price,  and  exports  of  Cauada,  South  Carolina,  and  Florida 
phosphates,  with  remarks  on  their  importance  to  German  agriculture. 

Fertilizer  experiments  of  the  German  Agricultural  Society,  C.  Normeb 
(Landw.  Wochenhl.  Schlea.  Hoist.,  45  {1895),  No.  8,  pp.  127,  128). 

Tables  for  calculating  fertilizer  analyses,  H.  B.  McDonnell  et  al  (Maryland 
Sfa.  Bill.  29,  Appendix,  pp.  16). — Tables  show  (1)  side  by  side  the  per  cent  of  phos- 
phoric acid  and  tri-calcium  phosphate  corresponding  to  the  weight  of  magnesium 
pyropliosphate  calculated  for  0.4  gm.  substance;  (2)  phosphoric  acid  corresponding 
to  weight  of  magnesium  pyrophosphate  calculated  for  0.4  and  0.5  gm.  substance  and 
for  each  tenth  of  a  milligram;  (:5)  potash,  K2O,  corresponding  to  weight  of  KPtClg 
calculated  for  each  milligram  and  for  1  gm.  substance;  (4)  per  cent  of  nitrogen  cor- 
responding to  each  tenth  cubic  centimeter  of  one  tenth  normal  solution ;  (.5)  per 
cent  of  ammonia,  ISIH3,  corresponding  to  each  tenth  cubic  centimeter  of  one  tenth 
normal  solution;  and  (6)  the  value  per  ton  of  fertilizers  from  percentage  for  prices 
of  6,  3,  and  2  cts.  per  pound. 

Fertilizer  analyses  of  the  North  Carolina  Fertilizer  Control,  H.  B.  Battlb 
(North  Carolina  Sta.  Special  Buh.  22,  pp.  10;  23,  pp.  12). — Tabulated  analyses  of 
samples  of  fertilizers  accompanied  by  the  usual  explanatory  notes. 

Fertilizer  inspection  in  Rhode  Island,  H.  J.  Wheeler  and  B.  L.  Hartwell 
(Rhode  Lsland  Sta.  Bui.  30,  pp.  59-65). — Tabulated  analj-ses  and  valuations  of  27  sam- 
ples of  fertilizers;  a  table  giving  statistics  of  fertilizer  inspection  during  1894  and 
agreement  of  actual  and  guaranteed  composition;  and  notes  on  valuation. 

Report  of  analyses  of  fertilizers  and  feeding  stuffs  made  under  the  act  of 
1893  {Jour.  [British]  Board.  Agr.,  1  (1895),  No.  3,  pp.  276,  577).— Four  himdred  and 
forty-four  samples  were  analyzed  during  1894,  317  being  of  fertilizers  and  127  of 
feediug  stulis. 

Analyses  of  fertilizing  materials,  J.  L.  Hills  and  B.  O.  White  ( Vermont  Sta. 
Rpt.  1893,  pp.  21,  22). — Analyses  of  19  samples  of  wood  ashes,  3  of  muck,  1  of  tankage, 
and  2  of  a  mixed  fertilizer  are  tabulated. 

Analyses  of  fertilizers  licensed  for  sale  in  the  State  of  Vermont  in  the  year 
1893,  J.  L.  Hills  {Vermont  Sta.  Bpt.  1893, pp.  17-19).— An  abstract  of  Bulletin  35  of 
the  station  (E.  S.  R.,  5,  p.  164). 
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Alfalfa,  how  and  where  to  grow  it,  0.  W.  Irish  (pp.  11). — 
This  ])aiiipblet  gives  directions  for  the  choice  and  preparation  of 
the  soil,  for  sowing  tlie  seed,  and  for  the  management  of  the  crop  in 
semiarid  regions,  both  with  and  without  irrigation.  The  author  states 
that  the  seed  famishes  a  vakiable  dyestuff  and  that  for  this  use  large 
quantities  of  seed  are  exported  from  this  country  to  France.  Several 
examples  illustrating  the  depth  to  which  alfalfa  roots  penetrate,  and 
several  instances  of  a  successful  catch  of  alfalfa  secured  without  irri- 
gation on  light,  sage  brush  land,  by  simply  harrowing  the  surrace 
without  plowing,  are  given.  On  mountain  slopes  in  ISTevada  it  is 
claimed  that  the  plant-  withstands  extremely  low  temperatures. 
Young  frosted  shoots  may  induce  bloating  in  animals,  as  will  overfeed- 
ing with  green  alfalfa. 

Fertilizer  experiments  -with  buck-wheat,  J.  C.  Chapman  (Southern 
Planter^  50(1895),  Ko.S^pp.  112, 113). — This  experiment  was  conducted 
on  a  well-worn  clay  loam  soil  near  Fredericksburg,  Virginia.  The  seed 
was  sown  July  25  at  the  rate  of  15  qts.  per  acre.  On  account  of  drought 
the  stand  was  very  thin  and  the  yield  was  very  small.  Neither  gypsum, 
air- slacked  lime,  nor  muriate  of  potash  alone  increased  the  yield  over 
that  of  the  unfertilized  plats.  Indeed,  muriate  of  potash  when  applied 
at  the  rate  of  100  lbs.  per  acre  either  alone  or  in  combination  appeared 
to  reduce  the  yield.  Kitrate  of  soda  and  superphosphate  applied  alone 
and  in  combination  increased  the  yield.  A  complete  fertilizer  consist- 
ing of  120  lbs.  of  nitrate  of  soda,  340  lbs.  of  superphosphate,  and  50 
lbs.  of  muriate  of  potash  gave  the  largest  yield. 

Analysis  of  burnet  (Poterium  sanguisorba),  J.  Hendeick  (Rpt. 
Expts.  Manuring,  1893,  Glasgow  and  West  Scotland  Tech.  Gol.  Glasgow: 
1894,  pp.  28,  29). — The  dry  matter  of  burnet,  cut  just  as  the  plant  was 
coming  into  bloom,  had  the  following  composition: 

Per  cent. 

Nitrogenous  matter 25. 50 

Fat 4.14 

Nitrogen-free  extract 53. 18 

Fiber 10.28 

Ash 6.90 

100. 00 
The  percentage  of  total  nitrogen  in  the  dry  matter  was  4.08,  and  of 

albuminoid  nitrogen  2.78. 
Serradella  was  also  analyzed,  and  the  dry  matter  afforded  3.54  per 

cent  of  total  nitrogen  and  2.01  per  cent  of  albuminoid  nitrogen. 
Experiments  with  corn,  R.  J.  Kedding  (Georgia  Sta.  Bui.  27,  pp, 

187-195). 

Synopsis. — Tests  of  fertilizers,  of  cotton-seed  meal  and  cotton  hulls  applied  together 
vs.  cotton  seed,  variety  tests,  and  an  experiment  in  pulling  fodder.  All  of  the 
fertilizer  mixtures  caused  a  financial  loss.  Cottou-seed  meal  and  hulls  proved 
sligliiLy  superior  to  cotton  seed.  Fodder  pulling  yielded  a  slight  net  profit, 
although  it  reduced  the  yield  by  2.77  bu.  of  corn  per  acre. 
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These  experiments  are  in  continuation  of  those  reported  in  Bulletin 
23  of  the  station  (E.  S.  R.,  G,  p.  1323).  The  weather  conditions  for  the 
season  are  noted,  the  rainfall  being  tabulated. 

Fertilizer  experiments  (pp.  188-190). — The  basal  mixture  consisted  of 
312  lbs.  of  acid  phosphate,  18  lbs.  of  muriate  of  potash,  and  130  lbs.  of 
nitrate  of  soda  per  acre,  and  cost  $6.  Every  increase  in  one  or  more 
of  the  ingredients  caused  a  financial  loss,  as  did  the  basal  mixture 
itself.  The  conclusions  agree  with  those  of  previous  years  that  it  is 
not  expedient  to  rely  on  commercial  fertilizers  for  corn,  but  that  this 
crop  should  follow  a  well-fertilized  cotton  crop.  Mtrogen  was  the  most 
effective  of  the  3  fertilizer  constituents  used. 

Cotton-seed  meal  and  hulls  vs.  cotton  seed  (pp.  194,  195). — Seven  hun- 
dred and  sixty-four  pounds  per  acre  of  crushed  cotton  seed  yielded  0.86 
bu.  of  corn  less  than  did  the  meal  and  the  hulls  obtained  from  the 
above  amount  of  cotton  seed,  the  quantities  of  minerals  applied  being 
the  same  with  each. 

Varieties  (pp.  192, 193).— Of  13  varieties  tested  the  largest  yield  (13.19 
bu.  per  acre)  was  made  by  Shaw  Improved. 

Fulling  fodder  (pp.  190-192). — Pulling  fodder  (stripping  the  blades) 
reduced  the  yield  of  corn  2.77  bu.  per  acre.  The  yield  of  blades  was 
587  lbs.  per  acre  on  fertile  land.  With  corn  at  65  cts.  per  bushel  and 
fodder  at  75  cts.  per  100  lbs.,  pulling  fodder  resulted  in  a  net  gain  of 
92  cts.  per  acre. 

Varieties  of  corn,  J.  L.  Hills  (Vermont  8ta.  Rpt.  1893,  pp. 
111-114). — Tabulated  data  give  the  characteristics  and  composition  of 
13  varieties  of  corn.  The  largest  yield  of  dry  matter  was  made  by  Vir- 
ginia Horse  Tooth,  Learning,  and  Egyptian  Sweet.  The  dry  matter  of 
the  Egyptian  Sweet  corn  had  a  larger  nutritive  value,  pound  for  pound, 
than  that  produced  from  any  other  variety. 

Field  experiments  with  cotton,  K.  J.  Redding  {Georgia  Sta.  Bui, 
27,  pp.  196-210). 

Synopsis. — These  consisted  of  (1)  variety  tests,  in  which  Jones  Improved  gave  the 
largest  value  of  lint  and  seed;  (2)  distance  experiments,  in  which  the  results 
favored  a  distance  of  1  by  4  ft. ;  (3)  fertilizer  experiments;  (4)  an  experiment  in 
plowing  under  green  pea  vines,  mature  pea  vines  from  which  the  peas  had  been 
picked,  and  pea  vine  stubble,  resulting  in  favor  of  making  hay  of  the  vines  and 
plowing  under  the  stubble;  and  (5)  a  test  of  Florida  phosphate  vs.  superphos- 
phate, resulting  in  favor  of  the  latter. 

These  experiments  are  in  continuation  of  those  reported  in  Bulletin 
23  of  the  station  (E.  S.  R.,  6,  p.  527). 

Test  of  varieties  (pp.  19G-200). — Fifteen  varieties  were  tested.  The 
yield  at  each  picking,  number  of  bolls  to  a  pound  of  seed  cotton,  num- 
ber of  seeds  in  1  lb.,  yield  of  lint  and  seed,  per  cent  of  lint,  and  total 
value  of  lint  and  seed  are  tabulated.  The  largest  yield  of  lint  (628  lbs. 
per  acre)  and  also  of  seed  was  made  by  Jones  Improved j  this  variety 
stood  second  in  size  of  boll  and  fourth  in  earliness. 
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Tlie  small  seeded  varieties  "  are  better  suited  to  thin  or  moderately- 
fertilized  soils,  since  tliey  make  smaller  drafts  on  the  soil;  while  the 
1  iiger  boiled,  larger  seeded  varieties  are  perhaps  better  adapted  for 
high  culture,  for  strong  or  liberally  manured  soils." 

Distance  experiments  (pp.  200-202). — In  rows  4  ft.  apart  single  stalks 
were  left  at  distances  of  1,  2, 3,  and  4  ft.  Both  on  the  plats  liberally  fer- 
tilized and  on  the  unfertilized  plats  the  largest  yield  was  made  at  dis- 
tances of  1  by  4  feet.  The  following  table  gives  the  yields  of  seed  cot- 
ton at  each  of  these  distances  for  each  of  the  years  during  which  the 
experiment  has  been  in  progress : 

Yield  of  seed  cotton  at  different  distances. 


4  by  1  ft. 

4  by  2  ft. 

4  by  3  ft. 

4  by  4  ft. 

1891          

1,943 
1,GI6 

1,  903 

2,  0U5 

1,882 

2,027 
1,516 
1,905 
1,812 

2,007 
1,501 
1,925 
1,  843 

1,  883 

18  2         

1, 4.39 

1893     

1,770 

1894 

1,671 

1,815 

1,819 

1,678 

The  author  advises  early  planting  when  it  is  intended  to  give  each 
stalk  ample  distance,  and  close  planting  as  the  northern  limit  of  the 
cotton  belt  is  approached. 

Effect  of  increaning  amount  of  fertilizer  (pp.  202-204). — In  this  experi- 
ment a  complete  fertilizer  was  applied  at  the  rate  of  400,  800,  and 
1,200  lbs.  per  acre,  and  the  results  were  compared  with  those  secured  on 
unfertilized  plats.  With  the  variety  King  the  use  of  400  lbs.  of  fertil- 
izer resulted  in  a  profit  of  71  per  cent  on  the  investment  for  fertilizers; 
for  the  variety  Jones  Improved,  14  per  cent.  Using  800  lbs.  of  fertil- 
izer there  was  a  profit  of  11  per  cent  with  King,  but  a  loss  of  8  per 
cent  with  Jones  Improved.  Twelve  hundred  pounds  of  fertilizer 
resulted  in  a  financial  loss  with  both  varieties. 

General  fertilizer  experiments  (pp.  205-207). — In  1894  the  formula  giv- 
ing best  results  consisted  of  408  lbs.  of  acid  phosphate,  54.6  lbs.  of  mur- 
iate of  potash,  and  130  lbs.  of  nitrate  of  soda,  and  the  mixture  contained 
10  per  cent  available  phosphoric  acid,  4  per  cent  potash,  and  3  per 
cent  nitrogen.  With  none  of  the  fertilizer  mixtures  was  there  any  con- 
siderable profit. 

Green  manuring  with  cowpeas  (pp.  207-209). — Cowpeas  planted  after 
oats  in  1893  were  plowed  under  (1)  green,  or  (2)  after  the  peas  had  been 
picked,  or  (3)  the  stubble  was  plowed  under,  the  vines  being  made  into 
hay.  The  results  agree  with  those  of  previous  years  in  showing  that 
the  greatest  profit  (taking  into  consideration  the  value  of  the  cotton 
crop  of  1894  and  the  value  of  the  cowpeas  and  hay  in  1893)  was 
obtained  by  making  hay  of  the  vines  and  plowing  under  the  stubble. 

Florida  soft  phosphate  vs.  superphosphate  (pp.  209,  210). — Superphos- 
phate in  a  complete  fertilizer  was  compared  with  an  equal  amount  and 
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with  largfer  amounts  of  Florida  soft  phosphate.  Superphosphate  at 
$14  ]ier  ton  proved  far  superior  both  in  yield  and  in  financial  returns 
to  soft  phosphate  at  $12  per  ton. 

Miscellaneous  fodder  crops,  J.  L.  Hills  ( Vermont  8ta.  Rpt  1893, 
pp.  114-118). — The  composition  and  yield  per  acre  of  food  constituents 
are  tabulated  for  Japanese  radish,  spurry,  millet,  rape,  soja  bean,  horse 
bean,  and  sunflowers,  and  for  mixtures  of  peas,  oats,  and  rape,  hairy  vetch 
and  soja  beans,  hairy  vetch  and  horse  beans,  and  vetch,  oats,  and  rape. 
The  largest  yield  of  dry  matter,  7,491  lbs.  per  acre,  was  made  by  rape; 
this  plant  produced  a  larger  crop  when  the  drills  were  6  in.  apart  than 
when  planted  at  a  distance  of  27  in.  apart.  Japanese  radish  was  refused 
by  cattle;  sunflower  heads  afforded  2,738  lbs.  dry  matter  per  acre, con- 
taining 607  lbs.  of  fat,  a  much  larger  quantity  than  that  produced  by 
any  other  crop. 

American  ginseng,  G.  V.  Nash  ( U.  S.  Dept.  Agr.,  Division  of  Botany 
Bill.  16,  pp.  22,  figs.  2). — The  roots  of  ginseng  {Panex  quinqnefolinm)  are 
exported  to  China,  where  they  are  used  medicinally.  The  following 
topics  are  treated:  History,  description,  geographical  distribution, 
medicinal  properties,  commercial  value,  export  statistics,  protection 
against  extermination,  cultivation,  composition,  and  preparation  of 
ginseng  for  market. 

"  There  are  two  ways  in  which  a  start  may  be  made  in  the  cultivation  of  ginseng, 
viz,  by  transplanting  the  wild  roots  and  by  sowing  seed.  By  the  latter  method  from 
4  to  7  years  are  required  to  produce  the  first  crop  of  marketable  roots,  and  the  laud 
yields  no  income  in  the  meanwhile.  The  more  speedy  and  better  plan  is  to  transplant 
wild  roots  of  different  ages.  This  is  to  be  done  in  the  fall  of  the  year,  the  seed  of 
the  plants  being  collected  at  the  same  time  and  sown  .  .  .  The  following  autumn 
dig  lip  the  roots  and  replant  all  that  are  not  of  marketable  size,  sowing  all  the  seed 
yielded  by  the  bed." 

A  ginseng  bed  should  be  shaded,  and  hence  its  best  location  is  in  a 
wood  from  which  the  underbrush  has  been  removed.  It  is  recommended 
to  plant  the  seed  in  drills  2  or  3  in.  apart  and  1  in.  deep  at  the  rate  of 
1  seed  per  inch.  The  seed  should  be  sown  as  soon  as  gathered,  or 
if  kept  for  any  time  it  should  be  packed  in  moist  loam.  If  alli^wed  to 
dry  it  will  not  germinate.  Eigliteen  months  usually  elapse  between 
planting  and  germination.  When  the  plants  are  2  or  3  years  old  they 
may  be  again  transplanted  to  carefully  prepared  beds. 

"  When  the  plants  are  from  4  to  7  years  old,  they  are  to  be  dug  up  in  the  fall,  after 
the  seed  is  gathered.  They  should  then  be  sorted,  all  that  are  large  enough  for  the 
market  being  taken  out  and  the  remainder  replanted.  In  digging  the  roots  great 
care  should  be  exer<isod  not  to  mutilate  them,  as  their  value  is  increased  in  propor- 
tion to  their  freedom  from  blemishes." 

The  consumption  of  ginseng  is  limited  and  there  is  a  possibility 
of  glutting  the  market.  On  the  other  hand,  its  culture  requires  but 
little  capital,  and  when  the  price  is  low  the  roots  can  be  left  in  the 
ground  to  await  higher  prices. 
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Flax  culture,  Strehl,  {Jahrh.  deut.  landw.  Ges.,  9  (1894),  pp.  137, 
138). — As  the  result  of  10  years'  work  the  autbor  condemns  the  use  of 
fresh  stable  manure  on  flax.  An  application  of  540  lbs.  of  kaiiiit  and 
27  to  54  lbs.  of  soluble  phosphoric  acid  per  acre  is  recommended.  The 
kainit  is  applied  in  the  fall,  superphosphate  before  planting  in  spring. 
The  use  of  nitrate  of  soda  is  not  advised,  as  it  may  cause  the  crop  to 
lodge. 

Preparation  of  the  soil,  as  thorough  as  for  beets,  is  advised.  Plow- 
ing so  deep  as  to  bring  to  the  surface  some  raw  soil  is  not  regarded  as 
injurious.  A  shallow  seed  bed  is  made  and  the  seed  is  sown  as  early 
in  the  spring  as  practicable.  Directions  for  harvesting  and  marketing 
flax  and  an  estimate  of  the  cosV  of  flax  production  are  given. 

Flat  pea,  F.  Lamson-Scribner  ( U.  8.  Dept.  Agr.,  Division  of  Botany 
Circular  4,  pp.  7,  figs.  2). — The  subjects  treated  are  description,  history, 
uses,  cultivation,  and  rate  of  growth  of  the  flut  pea  {Lathyrus  sylves- 
iris).  The  author  believes  more  extensive  cultivation  is  necessary 
before  the  true  value  of  this  plant  can  be  definitely  ascertained.  It 
requires  soil  in  which  the  water  is  at  least  13  ft.  below  the  surface. 
Its  early  growth  is  slow  and  it  is  usually  not  mowed  until  the  third 
yfear. 

Effect  of  fertilizers  on  lupines,  Damseaux  {Jour.  Ass.  Anc.  EUv. 
Gembloux,  4  {1894),  J^o.  9,  pp.  328-330;  ahs.  in  Centbl.  agr.  GJiem.,  23 
{1894),  No.  12,  pp.  850,  85J).— The  yields  of  yellow  lupines,  under  the 
influence  of  different  manures,  are  given  in  the  following  table: 

Yield  per  acre  of  green  material  of  yellow  lupines  and  nitrogen  contained  Iherein, 


Yield 
per  acre. 


Nitrogen. 


No  fertilizer 

624  lbs.  kaiuit 

49('  lbs.  quicklime 

490  lbs.  quicklime 

624  Ib.s.  kainit 

1,07U  lbs.  Thomas  f>la<) 
1,070  lbs.  Thomas  sla;^ 
624  lbs.  kainit 


Pounds. 

27,  097 

28,  302 
33,008 

35,  006 

32,  076 

32,  789 


Pounds. 
136 
142 
166 

176 

160 

164 


The  yield  was  consideinbly  increased  where  quicklime  was  used, 
although  the  yellow  lupine  does  not  prefer  a  strongly  calcareous  soil. 

The  unfertilized  plat  yielded  7,587  lbs.  of  fresh  roots  containing  1,517 
lbs.  of  dry  matter.  The  plat  fertilized  with  lime  and  kainit,  though 
making  above  ground  a  much  larger  yield  of  green  material  than  the 
unfertilized  plat,  afi'orded  only  5,569  lbs.  of  fresh  roots  containing  1,114 
lbs.  of  dry  matter. 

The  plants  artificially  provided  with  fertilizing  materials  produced  a 
smaller  amount  of  roots  than  those  which  were  compelled  to  obtain 
their  supply  entirely  from  the  soil. 

Fertilizer  experiments  on  meadows,  E.  P.  Wright  {Bpt.  Expts. 
Manuring,  1893,  Glasgoic  and  West  Scotland  Tech.  Col.     Glasgow:  1894, 


888  EXPERIMENT    STATION    RECORD. 

pp.  1S-2G). — These  experiments  were  conducted  in  the  favorable  season 
of  1803  on  12  farms  in  the  southwestern  i)art  of  Scotland.  In  estimat- 
ing: profits  only  the  first  cutting  or  main  crop  of  hay  was  considered. 
Were  the  value  of  the  aftermath  included,  all  fertilizers  would  show  a 
profit. 

Halt  was  applied  early  in  May  at  the  rate  of  768  lbs.  per  acre,  and  as 
no  rainfall  followed  the  salt  scorched  the  vegetation.  However,  the 
deep-rooted  and  valuable  forage  plants  on  most  farms  recovered  from 
this  injury,  while  the  shallow-rooted  weeds,  esi)e(;ially  the  yellow  rat- 
tle (Miwa/M'/tit.s- cr/.9te-^rf7/t)  and  Holcus  lanatuft,  were  to  a  considerable 
extent  eradicated  by  the  application  of  salt.  This  killing  of  weeds 
improved  the  quality  of  the  hay  on  the  plats  receiving  salt.  Salt  was 
more  uniformly  effective  in  augmenting  the  yield  of  timothy  than  of 
mixtures  ot  other  grasses  and  clover. 

Nitrate  of  potash  alone,  at  the  rate  of  224  lbs.  per  acre,  increased 
the  yield  of  hay,  especially  on  the  plats  where  there  were  some  clover 
plants. 

Potash  in  the  form  of  muriate  and  kainit  proved  of  practically  equal 
value. 

Muriate  of  potash,  224  lbs.,  and  nitrate  of  soda,  208  lbs.  per  acre,  in 
combination,  largely  increased  the  yield  of  hay  and  was  profitable. 
Witli  the  addition  to  this  of  312  lbs.  of  nitrate  of  potash  the  yield  of 
hay  very  largely  increased,  especially  on  the  timothy  i)lat,  the  average 
increase  being  one  fifth  of  a  ton  per  acre. 

Su[)erphosphate  gave  variable  results  on  different  farms  and  on 
difteient  s[)ecies  of  grasses;  on  clover  its  action  was  especially  favora- 
ble, but  on  the  average  its  application  to  grass  was  not  profitable.  Non- 
nitrogenous  mixed  minerals  proved  beneficial  on  clover,  but  only 
slightly  effective  ou  grasses.  Nitrate  of  soda  alone  and  in  combination 
resulted  in  a  large  and  profitable  increase  in  the  yield  of  hay.  In 
every  case  a  complete  fertilizer  returned  a  profit. 

In  a  grazing  experiment  cattle  showed  a  preference  for  the  grasses 
growing  on  the  i)lats  fertilized  with  nitrates,  either  alone  or  in  combi- 
nation. 

Effect  of  fertilizers  on  the  composition  of  hay,  J.  Hendrtck, 
{Rpt.  Expls.  Manuring^  1893,  Glasgoic  and  West  Scotland  Tech.  Col. 
Glasgow :  1894,  pp.  27,  28). — The  author's  analyses  controvert  the  view 
sometimes  expressed  that  the  hay  made  from  grasses  fertilized  with 
nitrates  is  of  inferior  nutritive  value  on  account  of  its  large  proportion 
of  non-albuminoid  nitrogen.  The  plat  receiving  a  complete  fertilizer, 
in  which  the  nitrogen  was  in  the  form  of  nitrate  of  soda,  yielded  hay 
richer  both  in  total  and  in  albuminoid  nitrogen  than  that  from  any 
other  fertilized  plat. 

When  potash  was  applied  alone  the  percentage  of  total  nitrogen  was 
small,  but  a  large  proportion  of  this  was  in  the  form  of  albuminoids. 
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FerHrzer  experiments  on  oats,  R. P.  Whigtit  {Rpt.  Exptn.  Manur- 
ing, 181)3,  Glasgoic  and  West  Scotland  Tech.  Col.  Glasgow:  1894,  pp, 
53-57). — f  Jominercial  fertilizers  were  in  most  cases  used  with  profit  on 
tlie  oat  crop  in  the  favorable  season  of  1803.  Nitrate  of  soda  applied 
alone  was  profitable  as  a  top  dressing  on  soils  already  in  good  condi- 
tion, but  on  poor  land  the  results  were  variable.  When  superphosphate 
was  added  to  the  nitrate  of  soda  the  result  was  more  certain  and  profit- 
able. A  complete  fertilizer  was  advantageously  used  on  the  oat  crop 
following  sod,  but  potash  was  not  profitable  when  the  preceding  crop 
had  been  roots  liberally  lertilized  with  barnyard  manure.  Nitrate  of 
soda  was  somewliat  more  effective  than  sulphate  of  ammonia,  espe- 
cially in  the  production  of  straw. 

Peanuts,  R.  L.  Bennett  and  G.  B.  Irby  {ArTcansas  8ta.  Bui.  31, 
pp.  1'J-'13). — Two  varieties  grown  at  the  station  and  at  the  two  substa- 
tions averaged  73  bu.  per  acre  of  selected  nuts.  The  Spanish  variety 
contained  in  every  100  lbs.  of  unshelled  nuts  79  lbs.  of  kernels;  the 
Virginia  variety  only  01  lbs.  The  Si)anish  is  preferred  as  a  food  for 
hogs.     Directions  for  the  cultivation  of  peanuts  are  given. 

Potatoes,  a  simple  test  of  quality,  E.  S.  Goff  {Rural  New 
Yorker,  1805,  Apr.  6',  p.  2il). — When  potatoes  are  placed  for  a  few 
minntes  in  brine  the  lightest  or  those  of  poorest  quality  and  most 
deficient  in  starch  rise  to  the  top.  By  this  method  it  is  an  easy  matter 
with  the  aid  of  a  hydrometer  to  determine  the  amount  of  starch  and 
hence  the  quality  of  the  potatoes. 

The  author  planted  the  light,  the  medium,  and  the  heavy  potatoes 
as  indicated  by  the  brine  test  for  2  years  in  succession,  and  uidike 
European  investigators,  noted  no  improvement  in  the  quality  of  the 
crops  as  a  result  of  this  selection.  He  found  that  tubers  growing 
nearest  the  surface  were  of  lowest  specific  gravity  or  poorest  quality, 
and  that  the  specific  gravity  increased  with  the  depth  at  which  the 
potato  grew.  This  he  ascribes  to  the  cooler  temperature  found  at 
greater  dejitlis.  He  also  found  that  potatoes  grown  in  level  culture, 
with  the  consequent  lower  temperature  within  the  soil,  had  a  greater 
specific  gravity  than  those  grown  in  hills. 

Giant  knotweed  or  sachaline,  F.  Lamson-Scribner  ( TJ.  S.  JDept. 
Agr.,  Division  of  Botany  Circular  5,  pp.  4,  figs.  3). — This  circular  treats 
of  the  general  characters  and  history  of  sachaline  {Polygonum  sachor 
linense),  its  probable  value  as  a  forage  plant  and  as  a  protection  for 
river  banks,  and  methods  of  propagating  it.  The  general  cultivation 
of  this  plant  is  not  recommended. 

Fertilizer  experiments  on  turnips,  R.  P.  Wright  {Rpt.  Expts. 
Manuring,  1893,  Glasgoio  and  West  of  Scotland  Tech.  Col.  Glasgoiv: 
1894,  pp.  11,  12,  35-52). — This  experiment  was  conducted  on  16  farms. 
Large  and  profitable  crops  of  turnips  were  grown  by  the  use  of  mix- 
tures of  commercial  fertilizers  without  any  farm  manures.  Phosphoric 
acid  was  the  most  effective  fertilizing  constituent  apx)lied.    In  the 
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fbim  of  siiperpliosphate  it  was  in  most  cases  more  valuable  than  in  slag 
and  bone  meal.  However,  on  peaty  or  mossy  soils  slag  was  equally 
elective.  Bone  meal  gave  a  smaller  increase  in  the  yield  of  turnips 
than  basic  slag  and  idtrate  of  soda  applied  together  in  such  quantities 
as  to  furnish  equivalent  amounts  of  phosphoric  acid  and  nitrogen. 
Sulpbate  of  potash  proved  a  profitable  addition  to  phosphatic  and 
nitrogenous  fertilizers.  Barnyard  manure  alone  afforded  large  crops, 
but  better  results  were  obtained  by  using  half  rations  (10  tons  per  acre) 
of  barnyard  manure  with  small  quantities  of  phosphatic  and  nitrogenous 
fertilizers. 

The  soil  of  the  unfertilized  plat  on  one  of  the  farms  contained  0.126 
per  cent  of  phosphoric  acid  and  0.116  per  cent  of  potash.  The  amounts 
soluble  in  a  1  per  cent  solution  of  citric  acid  were  0.0054  per  cent  of 
phosphoric  acid  and  0.00G2  per  cent  of  potash.  This  soil  responded 
freely  to  phosphatic  and  potash  fertilizers,  as  also  to  nitrogen.  As 
compared  with  the  unfertilized  plat  there  was  an  increased  yield  of  13 
tons  per  acre  when  a  high  grade  superphosphate  was  applied,  14  tons 
when  superphosphate  and  nitrate  of  soda  were  used,  and  19  tons  when 
superphosphate,  nitrate  of  soda,  and  sulphate  of  potash  were  applied. 

Jerusalem  artichokes,  turnips,  and  mangel- wurzels,  R.  L.  Ben- 
nett and  G.  B.  Ieby  {ArMnsas  Sta.  Bui.  31,  pp.  24-28). — These  crops 
were  grown  as  food  for  hogs.  At  Newj)ort  Jerusalem  artichokes  were 
planted  36  by  18  in.  apart  and  the  yield  was  453f  bu.  per  acre ;  at  Fayette- 
ville  the  distance  was  3  by  3  ft.  and  the  yield  612  bu.  per  acre.  Nine- 
teen varieties  of  turnips  were  grown.  The  test  of  mangel- wurzels  was 
unsatisfactory.  Food  analyses  of  artichokes,  sweet  potatoes,  mangel- 
wurzels,  and  turnips  are  given. 

Experiments  at  Borsbeke-lez-Alost  (Belgium),  P.  de  Vuyst 
[Rev.  Agron.  Lotivain,  3  (1894),  No.  4,  pp.  251-286). — These  consisted  of 
fertilizer  experiments  and  variety  tests  on  potatoes,  oats,  carrots,  pars- 
nips, and  turnips,  and  culture  experiments  with  potatoes,  maize,  and 
roots. 

In  experiments  with  beets,  wheat,  and  potatoes  the  plats  submitted 
to  an  electric  current  produced  by  a  zinc  and  copper  couple  afforded 
smaller  yields  than  the  check  plats.  With  potatoes  the  application  of 
nitrate  of  soda  at  planting  time  and  during  cultivation  gave  practically 
the  same  results.  The  continued  selection  of  seed  potatoes  during  3 
years  by  planting  those  which  had  the  highest  percentage  of  starch, 
as  shown  by  their  sinking  in  brine,  increased  the  yield  6.5  per  cent  and 
raised  the  percentage  of  starch  in  the  crop. 

On  beets  the  nitrogen  of  nitrate  of  soda  was  more  effective  than  that 
of  sulphate  of  ammonia.  Nitric  nitrogen  applied  at  planting  afforded  a 
larger  yield  than  an  intercultural  application.  Kainit  was  of  less  value 
on  carrots  than  oh  parsnips. 

Fertilizer  experiments  with  cereals  and  potatoes  at  the  S"wed- 
Ish  Agricultural  College,  1892-'93,  8.  Ehodin  {Kgl.  Landt.  AJcad. 
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mmdl.  Ticlslr.,  33  {1894),  pp.  397-312,  372-384).— Witrate  of  soda  vs. 
fish  (juano  for  spring  wheat  and  for  oats. — The  following  are  the  average 
yields  with  the  different  applications  of  fertilizers: 

Yield  of  wheat  and  oata  with  nitrate  of  soda  and  fish,  guano. 


Fertilizer. 


Nitrogen 

per 
hectare. 


Time  of  application 
of  fertilizers. 


Yield  per  hectare. 


Grain.       Straw, 


Spring  wheat 

Nothing 

Nitrate  of  soda 

Do 

Do 

Fish  guano 

Do 

Oats. 

Nothing 

Nitrate  of  soda 

Do 

Do 

Fish  gnano 

Do 


Kg. 
0 
50.00 
50.00 

50.00 

33.75 
50.00 


0 
33.75 
33.75 

33.75 

33.75 
50.00 


At  sowing  time.. 

At  geruiiuation.. 
^h  at  gemiiuation . 
(l  at  heading 

Preceding  fall ... 
do... 


At  sowing  time.. 

At  germination.. 
5J  at  germination. 
(i  at  beailiug 

Preceding  tall ... 
do 


Kg. 
2, 451. 0 
2, 780.  5 
2, 953. 7 

!  3, 025. 0 

2,641.0 
2, 643.  7 


2, 608.  5 
3, 137.  5 
2, 923.  5 

'  2, 731. 5 

2, 808.  3 
2, 833. 3 


Ka. 

4,  742. 0 
6,  330. 0 
5, 796. 2 

4,912.5 

5,  508.  0 
5,  218. 7 


4,  888. 0 

5,  833.  0 
5,  033.  0 

5,  810. 0 

5,  045. 0 
5, 223. 0 


The  best  time  for  applying  nitrate  of  soda  to  spring  wheat  was  at  the 
time  of  germination  or  half  at  this  time  and  half  when  the  wheat  was 
heading.  In  case  of  the  oats,  on  the  other  hand,  the  best  results  were 
obtained  by  applying  the  fertilizer  at  time  of  sowing. 

Barnyard  manure  vs.  poudrette  for  winter  wheat  and  other  crops. — 
Beginning  in  1891  straw-litter  manure  and  peat-litter  manure  were 
compared  with  peat  poudrette  as  fertilizers  for  winter  wheat.  In  1892 
rutabagas  were  planted  on  plats  148.5  square  meters  in  area,  the  barn- 
yard manure  being  aj)plied  at  the  rate  of  apiDroximately  40,000  kg.  per 
hectare,  and  the  poudrette  at  the  rate  of  15,000  kg.  The  poudrette  used 
contained  74.70  per  cent  of  water,  0.86  per  cent  of  nitrogen,  0.45  per 
cent  of  phosphoric  acid,  and  0.44  per  cent  of  potash.  The  yield  of  ruta- 
bagas per  hectare  was : 

Eilograms. 

With  straw-litter  manure 41,073 

With  peat-litter  manure 43,  875 

With  peat  poudrette 43,807 

The  yield  was  smallest  with  straw-litter  manure,  as  it  was  also  in 

1891.    The  residual  effect  of  the  3  kinds  of  manure  was  studied  during 

1893,  barley  being  sown  without  fertilizers  on  the  plats  used  in  the 

preceding  year's  experiments.    The  yield  of  barley  per  hectare  was  as 

follows : 

Residual  effect  of  manures  on  yield  per  acre  of  harley. 


Kind  of  fertilizer  applied  to  the  preceding  crop. 

Grain. 

Straw. 

Kg- 

3,663 
3,880 
3,930 

5.855 

5,788 

6.383 
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The  results  of  3  years'  experiments  show  that  even  for  heavy  clay  the 
peat-litter  manure  is  superior  to  straw-litter  manure. 

Poudretie  and  nitrate  of  soda  for  various  crops. — The  effect  of  3  kinds 
of  poudrette  on  the  yields  of  hay  and  of  potatoes  and  on  the  starch 
content  of  the  latter  was  studied  in  1892  and  1893.  The  composition 
of  the  poudrette  applied  was  as  follows : 

Analyses  of  poudrette. 


Water. 


Total 
nitrogen. 


Phos- 
phoric 
acid. 


Potash. 


Peat  poudrette 

"  Kiddeisirk "  poudrette 

"  Concentrated  peat  poudrette 


Per  cent. 
70.70 
77.35 
49.57 


Per  cent. 
0.86 
1.10 
1.68 


Per  cent. 

0.40 

.74 

2.04 


Percent. 

0.44 

.40 

1.51 


Only  "Riddersirk"  poudrette  increased  the  yield  of  hay  sufficiently 
to  be  profitable. 

In  1893  the  different  kinds  of  poudrettes  and  nitrate  of  soda  were 
compared  on  potatoes.  As  in  1892,  like  money  values  of  the  differe'it 
fertilizers  wore  applied.  The  soil  was  a  sandy  clay.  The  fertilizers 
were  applied  directly  before  i^lantirig  the  potatoes.    The  results  follow 

Starch  content  and  yield  of  potatoes. 


Fertilizer. 


Starch 
content. 


Yield  per  hectare. 


Tubers.      Starch 


None 

Peat  poudrette 

"  Riddersirk  "  poudrette 

''Cimr.fntrated  peat  poudrette' 
Nitrate  of  soda 


Per  cent. 
13.43 
13.60 
13.66 
13.80 
11.50 


Kg. 
21,800 
24,  025 
24,650 
21,000 
20, 925 


Eg. 
2,918 
3,255 
3,360 
2,905 
2,406 


The  low  percentages  of  starch  obtained  are  explained  by  the  lack  of 
rain  in  the  early  vegetation  period,  the  low  summer  temperature,  and 
the  lack  of  heat  and  light  during  the  month  of  September. 

The  decrease  in  the  starch  content  of  the  potatoes  receiving  nitrate 
of  soda  is  contrary  to  tlie  experience  of  Stutzer,  who  states  that  the 
quality  of  potatoes  is  not  appreciably  lowered  by  applications  of  this 
fertilizer,  and  that  the  increase  in  yield  is  large,  especially  in  dry 
seasons. 

The  effect  of  peat  poudrette  and  nitrate  of  soda  on  barley  was  studied 
during  1893,  equal  money  values  of  both  fertilizers  being  applied. 
Every  plat  received  Thomas  slag  at  the  rate  of  80  kg.  per  hectare.  The 
average  results  obtained  were  as  follows : 
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Yield  of  iarley  with  peat  poudrette  and  nitrate  of  soda. 


Fertilizer. 


No  nitrogenons  fertilizer. . 
Peat  poudrette,  sprinfr  1803 
Peat  poudrette,  fall  18SI2. . . 
Nitrate  of  soda 


Yield  per  hectare. 


Grain. 


2,  4:«.  0 
3, 139. 0 
2, 627.  0 
3, 429.  0 


Straw 
and  chaff. 


Kg. 
6, 176. 5 
8,  037.  0 
6,  742.  5 
8, 768. 5 


Phosphatic  slag  for  potatoes. — The  effect  of  3  kinds  of  pliosphatic  slag 
on  potatoes  was  investigated  during  1803.  "Finshytte"  slag  is  made 
from  ferruginous  Gellivara  apatite  and  is  named  after  the  place  of  manu- 
facture. Martin's  slag  is  obtained  by  treatment  of  Gellivara  iron  ore 
in  the  Martin  process.  These  2  slags  contained  10.94  per  cent  and 
17.83  per  cent  of  phosphoric  acid,  respectively,  while  the  Thomas  slag 
applied  contained  18.54  per  cent  of  this  ingredient.  The  plats  were 
fertilized  in  the  fall  of  1892  at  the  rate  of  100  kg.  of  potash  per  acre,  in 
tlie  form  of  sulphate,  and  120  kg.  of  phosphoric  acid  in  the  different 
phosphatic  slags ;  2  plats  received  only  potassium  sulphate. 

The  average  results  for  the  duplicate  plats  were  as  follows: 

The  starch  content  and  yield  of  potatoes. 


Fertilizer  per  hectare. 


100  kg.  sulphate  of  potash 

100  kg.  sulphate  of  potasli 

120  kg.  phosphoric  acid  in  Thomas  slag. 

100  kg.  sulphate  of  potash 

120  kg.  phosphoric  acid  in  Martin's  slag 

100  kg.  sulphate  of  potash 

120  kg.  phosphoric  acid  in  Finshytte  sla 


Starch 
content. 


Per  cent. 
13.  r 

12.8 
12.5 
11,9 


Yield  per  hectare.. 


Tubers.      Starch 


Kg. 
10,  941 

13, 815 

14, 648 
11, 471 


Kg. 
1, 433. 27 

1,  768. 32 
1, 831. 00 
1,  365. 04 


Lem Strom's  frost  torches  (E,  S.  R.,  5,  pp.  660-662)  were  used  with 
marked  success  in  the  preceding  experiments  for  preventing  frost  on 
the  potatoes  during  several  nights  in  the  month  of  August.  In  the 
opinion  of  the  author  the  Lemstrom  peat  frost  torches  are  the  most 
convenient,  effective,  and  inexpensive  combustive  material  for  the 
generation  of  smoke  as  a  preventive  of  damage  from  frost.  The 
expense  of  torches  is  exceedingly  small  compared  with  the  value  of 
the  crops  in  danger.  Less  than  100  torches  are  required  per  acre  of 
land,  the  cost  of  which  in  the  European  market  is  given  as  64  cts. — 

F.  W.  "WOLL. 

Rotation  of  crops,  J.  B.  Lawes  and  J.  H.  Gilbert  {Jour.  Roy. 
A(jr.  Soc.  England,  3d  ser.j  5  (1894),  No.  30,  pp.  585-646).— This  is  a 
comprehensive  discussion  of  the  results  of  rotation  experiments  at 
Eothamsted,  England,  begun  in  1848.  The  four-course  rotation  con- 
sisted of  (1)  Swedish  turnips  (rutabagas),  (2)  barley,  (3)  clover  (or 
17034— No.  10 4 
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beans)  or  bare  fiillow,  and  (4)  wheat.  One  section  of  the  field  has 
received  no  fertihzers  since  the  experiments  began.  On  the  other  two 
sections  fertilizers  were  applied  only  to  the  root  crop,  hence  only  once 
in  4  years.  In  the  second  section  minerals  only  were  used,  superphos- 
phate alone  being  applied  in  the  first  9  courses  (3G  years),  supple- 
mented in  succeeding  courses  by  salts  of  potash,  soda,  and  magnesia. 
The  third  section  of  the  field  received  a  complete  fertilizer,  supplying, 
in  addition  to  minerals,  140  lbs.  of  nitrogen  every  fourth  year,  equiv- 
alent to  an  average  annual  application  of  35  lbs.  \)er  acre.  Tliis  com- 
plete fertilizer  consisted  of  superphosphate,  salts  of  jjotash,  soda,  and 
magnesia,  and  rape  cake. 

In  each  section  the  turnips  on  half  the  area  devoted  to  this  crop 
were  fed  on  the  land ;  on  the  other  half  both  roots  and  leaves  were 
permanently  removed. 

Crop  yields  under  different  conditions. — The  turnip  crop,  sometimes 
regarded  as  a  restorative  crop,  gave  practically  no  yield  without  fer- 
tilizers. Superphosphate  largely  increased  the  yield,  a  result  regarded 
as  largely  due  to  its  increasing  the  growth  of  feeding  roots  in  the  sur- 
face soil,  and  thus  enabling  the  turnip  crop  to  quite  completely  exbaust 
the  nitrogen  previously  accumulated  in  the  soil.  Hence  soil  fertility  is 
very  rapidly  exhausted  by  growing  and  removing  a  turnip  crop  ferti- 
lized with  superphosphate  alone. 

Tlie  addition  of  nitrogen  to  the  mineral  fertilizer  practically  doubled 
the  yield  obtained  from  superphosphate. 

On  the  unmanured  section  the  crop  of  turnips  was  so  small  that  it 
mattered  little,  as  shown  by  subsequent  crops,  whether  it  was  removed 
or  retained.  On  the  section  treated  with  superphosphate,  feeding 
turnips  on  the  land  increased  the  yield,  and  the  advantage  of  this 
practice  was  still  more  marked  on  the  more  productive  area  supplied 
with  a  complete  fertilizer.  The  yield  of  turnips  was  practically  identi- 
cal wht'ther  the  field  was  fallowed  or  in  a  leguminous  crop  2  years 
previous. 

Barley,  the  second  crop  of  the  course,  suffered  less  from  the  absence 
of  fertilizers  than  did  turnips,  the  average  yield  of  the  unfertilized  sec- 
tion being  more  than  30  bu.  per  acre.  This  was  attributed  to  the 
thorough  preparation  for  barley,  viz,  the  clean  cultivation  of  turnii)S, 
and  to  the  slight  draft  made  on  the  soil  by  the  small  (unfertilized) 
turnip  cro]>.  Naturally  the  removal  or  retention  of  the  small  turnip 
crop  did  not  affect  the  yield  of  barley.  On  the  plats  on  which  turnips 
treated  with  superp!iosi)hate  had  yielded  fairly  well,  the  feeding  of  the 
turnips  on  the  land  considerably  increased  the  yield  of  barley.  How- 
ever, on  the  section  thus  manured  the  removal  of  the  turnip  crop  so 
far  exhausted  the  soil  as  to  reduce  the  yield  of  barley  below  the  yield 
on  the  unfertilized  section.  A  complete  fertilizer  applied  to  the  pre- 
ceding turni])  crop  largely  increased  the  yield  of  barley,  especially  on 
the  plats  on  which  the  heavy  turnip  crop  had  been  fed. 
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Clover  was  intended  to  be  the  third  crop  of  every  course,  but  repeated 
failures  of  this  cropled  to  the  frequent  substitution  of  beans  in  its  stead. 
Thus  in  the  11  courses  clover  was  grown  only  4  times,  beans  7  times. 
The  yield  of  clover  without  manure  averaged  3,000  lbs.  per  acre,  which 
amount  was  doubled  by  superphosphate  or  mixed  minerals,  and  raised 
to  6,800  lbs.  when  a  complete  fertilizer  was  applied  to  the  turnip  crop  2 
years  previous.  The  action  of  these  fertilizers  on  beans  was  somewhat 
similar.  Both  beans  and  clover  yielded  better  on  i)lats  where  the  turnip 
crop  grown  2  years  before  had  been  fed  on  the  land  than  on  the  plats 
whence  it  had  been  removed. 

Both  mixed  minerals  and  a  complete  fertilizer  applied  to  turnips 
increased  the  yield  of  wheat  in  the  fourth  year  after  the  application. 
The  retention  of  the  turnips  somewhat  increased  the  yield  of  wheat  in 
the  fourth  year  thereafter. 

On  the  unfertilized  section  and  on  that  which  had  received  minerals 
alone,  on  both  of  which  there  was  soil  exhaustion,  especially  of  nitrogen, 
the  wheat  crop  was  somewhat  larger  after  bare  fallow  than  after  the 
leguminous  crop  which  had  been  removed.  On  the  other  hand,  the  sec- 
tion kept  in  a  high  state  of  fertility  by  the  application  of  a  complete  fer- 
tilizer to  turnips,  and  thus  capacitated  for  a  luxuriant  growth  of  beans 
or  clover  (having  a  heavy  crop  residue),  afforded  larger  returns  in 
wheat  when  this  latter  crop  followed  a  leguminous  crop  than  when  it 
was  preceded  by  bare  fallow.  Thus  on  fertile  soil  the  advantage  of 
growing  a  leguminous  crop  instead  of  fallowing  consisted  not  only  in 
the  value  of  the  leguminous  crop,  but  also  in  a  slight  increase  in  the 
wheat  crop.  Subsequent  turnip  crops  showed  no  marked  difference 
between  the  plats  fallowed  or  bearing  a  leguminous  crop  2  years 
previous. 

Amounts  of  dry  matter  contained  in  the  crops. — The  amount  of  dry 
matter,  nitrogen,  ash,  phosphoric  acid,  and  potash  in  turnips,  barley, 
clover  and  beans,  and  wheat,  in  rotation  and  in  continuous  culture,  are 
tabulated  and  discussed. 

The  dry  matter  in  turnips  grown  without  fertilizer  was  practically 
identical  in  rotation  and  in  continuous  culture,  due  to  the  failure  of 
the  unfertilized  crop  grown  under  both  conditions.  When  fertilized, 
the  turnip  yielded  more  in  rotation  than  in  continuous  culture. 

On  the  unfertilized  section  the  grain  and  straw  of  barley  grown  con- 
tinuously contained  only  about  three  fifths  as  much  dry  matter  as  in 
rotation,  and  on  the  mixed  mineral  section  considerably  less  than  in 
rotation.  Especially  marked  was  the  difference  in  favor  of  rotation  on 
the  area  where  turnips  had  been  fed.  On  the  section  supplied  with  a 
complete  fertilizer  continuous  culture  gave  best  results  when  the  turnip 
crop  of  the  rotation  was  removed,  but  rotation  excelled  when  the  turnips 
were  fed. 

Under  all  conditions  of  manuring  beans  grown  continuously  yielded 
only  about  half  as  much  as  when  grown  in  rotation.    A  similar  com- 
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parison  could  not  be  made  for  clover,  because  the  crop  failed  so  fre- 
quently. 

In  the  wheat  crop  the  dry  matter  obtained  by  continuous  culture 
was,  on  the  unfertilized  section  and  on  that  receiving  superphosphate 
alone,  less  than  half  as  much,  and  on  the  section  treated  with  a  com- 
plete fertilizer,  considerably  less  than  that  secured  in  rotation. 

Amounts  of  nitrogen  contained  in  the  crops. — Only  an  inconsiderable 
amount  of  nitrogen  was  contained  in  turnips  not  fertilized.  The  amount 
was  increased  twofold  to  fourfold  under  the  influence  of  phosphatic 
fertilizers  alone,  which  induced  the  growth  of  numerous  fibrous  feeding 
roots.  With  a  complete  fertilizer  the  amount  of  nitrogen  in  the  crop 
was  greatly  increased  in  both  systems  of  culture.  The  large  turnip 
crops  obtained  by  the  aid  of  nitrogenous  manures  on  land  which  for 
about  fifty  years  had  received  no  carbonaceous  application  indicates 
that  the  atmosphere  is  ''the  chief,  if  not  the  exclusive,  source  of  the 
carbon  of  the  crops." 

The  nitrogen  taken  up  by  barley  on  the  superphosphate  section  and 
on  the  unfertilized  plat  was  considerably  greater  in  rotation  than  in  con- 
tinuous culture.  With  a  complete  fertilizer  barley  in  rotation  took  up 
less  nitrogen  on  the  plats  from  which  the  turnip  crop  had  been  removed 
than  in  continuous  culture.  Under  all  conditions  of  manuring,  about 
75  per  cent  of  the  nitrogen  of  the  barley  crop  was  contained  in  the 
grain. 

Beans  in  rotation  took  up  more  than  twice  as  much  nitrogen  as  in 
continuous  culture.  In  rotation  the  amounts  were  36  lbs.  per  acre  per 
annum  on  the  unfertilized  section,  40  to  50  lbs.  with  superphosphate, 
and  63.0  to  70.2  lbs.  with  a  complete  fertilizer.  Under  all  conditions 
clover  took  up  much  more  nitrogen  than  beans — without  manure,  47  to 
55  lbs.;  with  superphosphate  alone,  124.5  to  144.6  lbs.;  with  a  complete 
fertilizer  167  to  168.4  lbs.  per  acre.  Of  the  nitrogen  in  the  bean  crop 
(beans  and  straw)  at  least  75  per  cent  was  in  the  beans. 

Wheat  under  all  conditions  of  fertilization  utilized  more  nitrogen  in 
rotation  than  in  continuous  culture.  Continuous  culture  gave  more 
nearly  equal  results  when  a  complete  fertilizer  was  employed.  Under 
all  conditions  the  grain  stored  up  more  than  twice  as  much  nitrogen  as 
the  straw. 

Amounts  of  phosphoric  acid  in  the  crops. — Only  about  half  as  much 
phosphoric  acid  was  taken  up  by  the  turnip  crop  in  continuous  culture 
as  in  rotation,  due  to  the  unfavorable  mechanical  effects  of  the  former 
system  by  which  the  total  crop  was  reduced.  In  rotation  and  when  well 
fertilized,  5  to  6  times  as  much  phosphoric  acid  was  accumulated  in  the 
roots  as  in  the  leaves. 

Without  fertilizers  and  also  with  superphosphate,  barley  took  up 
much  more  phosjDhoric  acid  in  rotation  than  in  continuous  culture;  with 
a  complete  fertilizer  the  two  systems  of  culture  gave  equal  results  when 
turnips  were  fed  on  the  land,  but  when  removed  the  rotation  crops 
stored  up  less  phosphoric  acid  than  those  under  continuous  culture. 
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Clover  and  beans  under  all  conditions  of  manuring  took  up  much 
more  jiliosplioric  acid  in  rotation  than  in  continuous  culture.  Without 
fertilizers  clover  utilized  but  little  more  of  this  ingredient  than  beans; 
with  superphosphate  more  than  twice  as  much;  and  with  a  complete 
fertilizer  still  more.  The  draft  of  phosphoric  acid  was  less  with  the 
leguminous  crops  than  with  the  cereals. 

Wheat,  like  barley,  took  up  more  phosphoric  acid  in  rotation  than  in 
continuous  culture.  Without  fertilizers  and  also  with  superphosphates 
about  four  fifths  of  this  ingreilient  was  stored  in  the  grain.  However, 
with  a  complete  fertilizer,  inducing  luxuriant  growth,  the  grain  con- 
tained only  about  half  the  phosphoric  acid,  the  rest  being  stored  in  the 
straw. 

Amounts  of  potash  in  the  crops. — The  authors  have  shown  elsewhere 
that  root  crops  are  essentially  sugar  crops,  and  that  the  presence  of 
considerable  jjotash  is  an  important  condition  in  the  formation  within 
plants  of  carbohydrates  and  especially  of  sugar.  Most  of  the  potash 
of  the  turnip  crop  was  found  in  the  roots  and  this  proportion  increased 
with  the  yield  of  the  crop,  the  bulk  of  the  potash  and  sugar  being 
stored  in  the  same  part  of  the  plant. 

In  turnip  roots  and  leaves  on  the  rotation  plats,  unfertilized,  the 
amount  of  potash  per  acre  was  4  to  6  lbs.;  on  the  superphosphate  plat 
25  to  28  lbs.,  due  to  the  increased  feeding  capacity  resulting  from  phos- 
phatic  fertilizer;  and  on  the  area  receiving  a  complete  fertilizer  80  lbs. 
Less  potash  was  utilized  in  continuous  culture  than  in  rotation. 

In  barley  the  greater  i^ortion  of  the  potash  was  found  in  the  straw. 
The  amount  of  potash  in  the  straw  was  subject  to  great  fluctuations, 
depending  on  the  supply  in  the  soil  and  fertilizer,  while  that  in  the 
grain  bore  a  fairly  uniform  relation  to  the  dry  matter. 

Without  fertilizers  and  with  superphosphate  the  amounts  of  potash 
in  the  barley  croi)  were  not  widely  different,  but  with  a  complete  fer- 
tilizer the  quantity  was  largely  increased.  With  a  complete  fertilizer 
and  on  a  rotation  plat  from  which  the  root  crop  had  not  been  removed, 
the  potash  in  rotation  and  in  continuous  culture  crops  was  practically 
identical. 

Beans  took  up  about  twice  as  much  potash  in  rotation  as  in  continu- 
ous culture.  Without  fertilizer  and  with  superphosphate  alone  the 
quantaties  of  potash  were  practically  the  same,  but  with  a  complete 
fertilizer  these  amounts  were  doubled.  Comjiared  with  beans  grown 
under  parallel  conditions  clover  utilized  much  more  potash;  without 
fertilization,  3  times  as  much  (30  lbs.  per  acre) ;  with  superphosphate 
alone,  more  than  5  times  as  much  (57.6  to  65.5  lbs.  per  acre);  and  with 
a  complete  fertilizer,  also  more  than  5  times  as  much  (123.1  to  132.Glbs. 
per  acre). 

The  beneficial  effect  on  clover  of  superphosphate  used  alone  appeared 
to  be  closely  connected  with  the  increased  capacity  thereby  conferred 
on  clover  of  taking  up  larger  quantities  of  the  potash  of  the  soil.  In 
beans  more  than  two  thirds  of  the  total  potash  was  found  in  the  seed. 
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Wheat  in  rotation  took  up  much  more  potash  than  in  continuous  cul- 
ture. As  with  barley,  the  greater  part  of  the  potash  was  found  in  the 
straw,  which  also  contained  the  bulk  of  the  carbohydrates  in  the  form 
of  cellulose. 

The  conclusion  that  phosphoric  acid  is  specially  concerned  in  the 
formation  of  the  nitrogenous  bodies  and  that  potash  is  likewise  related 
to  the  non-nitrogenous  compounds,  though  regarded  as  well  founded  by 
the  authors,  otfers  only  an  imperfect  explanation  of  the  functions  of 
these  mineral  constitutents. 

Of  all  the  crops  of  the  four-course  rotation  the  leguminous  crops  take 
up  the  most  lime,  clover  sometimes  utilizing  more  than  all  the  other 
crops  of  the  rotation  taken  collectively. 

Experiments  -with  varieties  of  barley,  N.  Westermeier  {Deut.  landic.  Presse,  22 
\lSdr,),  No.  22,  pp.  198, 199). 

Coffee  cultivation  at  the  Gold  Coast  (Africa)  {Eew  Misc.  Bui.  98,  lS95,pp.21-2S). 

Cotton,  K.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bui.  31,  pp.23, 24).— Bvief 
general  statements  are  made  as  to  Egyptian  varieties,  crosses  of  American  and  Egyp- 
tian varieties,  and  American  varieties. 

Cowpeas,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sta.  Bui.  31, 2)p- 11-16). — Notes 
on  7  varieties  and  directions  for  cultivation  are  given.  The  Unknown  pea  is  regarded 
as  the  best  variety  for  green  manuring  and  as  superior  to  any  of  the  running  varieties 
for  hay.  Late  planting  afforded  a  growth  of  vines  more  nearly  upright  and  a  larger 
yield  of  peas  than  early  planting. 

Lathyrus  fodder  {Eew  Misc.  Bui.  94, pp.  349-353). 

The  flat  pea  (Lathyrus  sylvestris),  J.  Samek  {Tirol,  lan'dw.  Blatter,  14  {1805),  No. 
1,  pp.  1-3). 

The  care  of  meado'ws,  Andrew  {Ztschr.  landw.  Ver.  Hessen,  1895,  No.  11,  pp.  82, 83). 

Fertilizer  experiments  on  meadows  {Landhote,  16  {1805),  No.  6, pp.  41,  42). 

Experiments  w^ith  varieties  of  oats  and  potatoes  and  experiments  in  liming 
the  soil,  J.  Neumann  {Landw.  Wochenbl.  Schles.  Hoist.,  45  {1895),  No.  3, pp.  41-43). 

Experiments  -with  varieties  of  potatoes,  C.  Vibraus  {Dent,  landw.  Presse,  22 
(1895),  No.  21,  pp.  189, 190). 

Experiments  with  varieties  of  potatoes  {Chron.  Agr.  Canton  Faud,8  {1895),  No. 
6,  pp.  106-111;  No.  6,  pp.  138-141). 

A  test  for  the  quality  of  potatoes,  L.  R.  Taft  {Garden  and  Forest,  8  {1895),  pp. 
155,  156). 

The  sorghums  for  forage  and  grain,  F.  C.  BuRTis  {Rpt.  Eans.  Bd.  Agr.,  1895, Mar. 
31,  pp. 150-166). 

Sugar  beets  in  1893,  E.  E.  Slosson  (  Wyoming  Sta.  Rpt.  1894,  pp.  16-23).— k  reprint 
from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  38). 

Experiments  Tw^ith  varieties  of  spring  wheat,  Westermeier  ( Deut.  landiv.  Presse, 
22  {1805),  No.  25,  p.  233). 

Cost  and  profit  of  growing  wheat,  B.  C.  Buffum  (  JVijomin;/  Sta.  Ept.  1894,  pp.  14, 
15). — A  rei)rint  from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  44). 

On  the  decortication  of  w^heat,  Balland  {Compt.  Bend.,  120  {1895),  No.  11,  pp. 
638-640). 

Industrial  plants  (Les  plantes  industrielles,  IV),  G.  HeuzJ;  {Paris). — This 
volume  is  chiefly  occupied  with  tobacco  and  other  narcotic  plants,  sugar-producing 
plants,  gum-i^roducing  plants,  medicinal  i)lants,  and  tea  and  coffee. 

Crop  report  for  1893,  B.  C.  Buffum  (  Wyoming  Sta.  Bpt.  1894,  pp.  3-13). — A  reprint 
from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  44). 

The  system  and  methods  practiced  at  the  station  farm,  R.  J.  Redding  {Geor- 
gia Sta.  Bui.  27,  pp.  211-215). — This  is  a  general  statement  of  the  methods  of  rotation, 
fertiJi/ation,  planting,  and  cultivation  practiced  on  the  station  fa  'm. 
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Tests  of  plums,  apricots,  and  Japanese  persimmons,  R.  H.  Price 
{Texas  Sta.  Bui.  32,  pp. 473-496,  Jigs.  13). — This  bulletin  is  chiefly  devoted 
to  comparative  investigations  as  to  the  value  of  difierent  varieties  of 
plums  in  Texas.  The  varieties  are  arranged  according  to  the  natural 
classification  of  the  species  from  which  they  have  originated.  Descrip- 
tive notes  are  given  for  19  varieties  of  the  Chickasaw  group  {Prunus 
anf/Ksfi/olia),  8  of  the  Wild  Goose  group  (P.  hortulana),  5  of  the  Amer- 
ican group  (P.  americana),  9  of  the  European  varieties  (P.  domestica), 
and  17  of  the  Japan  group  (P.  trijiora).  In  addition  8  unclassified 
varieties  were  tested,  as  were  also  Primus  pissardii,  P.  simonii,  and  the 
Utah  hybrid  dwarf  cherry.  Over  20  varieties  of  plums  are  stated  to 
have  origimited  in  Texas,  most  of  them  belonging  to  the  Chickasaw 
group,  which  succeeds  better  in  the  State  tlian  the  Wild  Goose  or 
American  groups  of  varieties,  being  more  productive  and  freer  from 
insect  and  fungus  injuries.  The  following  varieties  are  recommended: 
Caddo  Chief,  Lone  Star,  Marianna,  Munson,  Newman,  Paris  Belle, 
Kobinson,  and  Transparent.  The  European  varieties  were  not  satis- 
factory, but  the  Japanese  plums  proved  successful,  although  requiring 
spraying.  Of  them  Abundance,  Burbank,  Douglas,  Georgeson,  Kelsey, 
and  l!^orman  are  regarded  as  promising. 

A  table  is  given  showing  the  dates  of  blooming  and  ripening  of  67 
varieties.  Exj)eriments  were  made  with  the  Marianna  plum  to  ascer- 
tain its  value  as  a  stock  for  budding,  and  several  nurserymen  were  ques- 
tioned in  regard  to  this  point.  The  conclusion  arrived  at  is  that  the 
Marianna  does  not  do  well  as  a  stock  for  all  varieties,  especially  on  dry 
uplands. 

Brief  notes  are  given  on  the  curculio  (Conotrachelus  nenuphar)  and 
leaf- footed  bug  [Leptoglossus  phyJlopus),  and  on  the  leaf  blight,  brown 
rot,  and  shot-hole  fungus.  Spraying  the  trees  with  3  oz.  of  London 
purple  mixed  with  25  gal.  of  Bordeaux  mixture  is  believed  to  prevent 
injury  by  nearly  all  injurious  insects  and  fungus  diseases. 

Varieties  of  2  species  of  apricots  were  tested,  4  varieties  of  the  Chinese 
or  Japanese  apricot  {Prunus  mume)  and  8  of  the  common  and  Eussian 
apricots  (P.  armeniaca)  being  grown.  Myer  Early  and  Eoyal  were  most 
promising. 

Ten  varieties  of  the  Japanese  persimmon  {Diospyros  Mlci)  were  tested, 
and  Hachiya,  Tane-Nashi,  and  Zengi  are  recommended. 

The  quince  in  western  New  York,  L.  H.  Bailey  {Neio  York  Cor- 
nell Sta.  Bui.  80,  pp.  609-631). 

Synopsis. — General  and  more  detailed  directions  for  the  care  of  quince  orchards,  with 
remarks  on  the  choicer  varieties  and  notes  on  insect  and  fungus  enemies. 

This  bulletin  deals  with  the  quince  industry  in  general  and  i>articu- 
larly  in  western  New  York,  where  the  fruit  is  more  extensively  grown 
than  elsewhere.     Some  of  the  large  and  successful  orchards  in  the 
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State  are  mentioned  and  compared  with  others  where  careless  culti- 
vation makes  the  crop  almost  a  failure.  A  heavy,  moist  clay  loam, 
rendered  friable  by  good  cultivation,  fertilizing,  and  drainiug,  is  con- 
sidered to  be  the  best  soil  for  quinces,  although  they  thrive  upon 
lighter  lands,  where,  however,  they  are  shorter  lived.  In  the  way  of 
fertilizers,  200  to  300  lbs.  of  muriate  of  potash  per  acre,  applied  broad- 
cast and  harrowed  in,  is  advised,  supplemented  by  200  to  500  lbs.  per 
acre  of  phosphoric  acid  in  bone  compounds  or  dissolved  South  Carolina 
rock.  It  is  believed  that  the  requisite  nitrogen  can  be  supplied  by 
tillage,  green  manures,  and  barnyard  manure.  The  common  idea  that 
salt  is  an  indispensable  quince  fertilizer  is  believed  to  be  erroneous. 

Clean  culture  is  strongly  urged,  and  illustrations  are  given  showing 
the  difference  in  appearance  between  orchards  allowed  to  run  to  sod 
and  others  where  the  ground  is  kept  well  stirred  by  shallow  tillage. 
It  is  advised  that  sodded  orchards  be  broken  up  by  thorough  harrow- 
ing in  the  spring. 

Quinces  are  propagated  by  cuttings,  stooUng,  apple-root  grafting,  and 
budding  on  quince  stocks.  Both  of  the  latter  methods  are  recommended, 
though  budding  seems  to  be  preferred,  the  stock  being  the  Angers  quince 
imported  from  Europe.  It  is  advised  that  quinces  be  planted  15  ft. 
apart  each  way  to  allow  a  sufficient  growth  to  the  trees  and  permit 
spraying.  The  top  should  be  started  20  in.  or  less  above  the  ground 
and  the  branches  allowed  to  spread  rapidly.  Each  winter  it  is  recom- 
mended to  shorten  in  the  annual  growth.  By  this  means  the  fruit  is 
thinned,  for  the  terminal  blooms  are  removed  and  the  crop  is  borne  on 
the  side  spurs,  being  also  less  liable  to  injury  from  winds. 

Quince  trees  begin  to  bear  when  5  or  6  years  old  and  reach  their  full 
productiveness  when  9  or  10  years  planted.  An  average  crop  is  1  bu. 
of  good  fruit  to  a  tree,  but  this  yield  may  be  even  doubled  occasionally. 
Care  in  picking  and  packing  the  crop  is  urged  to  avoid  bruising  and  to 
secure  a  better  appearance  of  the  product. 

The  4  leading  varieties  are  Orange,  Champion,  Eea,  and  Meech,  of 
•which  Orange  is  the  most  widely  known  and  grown,  although  Champion 
has  proved  the  most  productive.  Illustrated  descriptions  are  given  of 
these  varieties.  The  Chinese  or  Hong  Kong  quince  {Pyrus  cathayensis) 
is  mentioned,  the  fruit  being  large,  often  exceeding  2  lbs. 

Descriptive  notes  and  treatment  are  given  for  leaf  blight  and  spot 
{Entomosporium  maculatum),  rust  {Boestelia  aurantiaca),  pear  blight  or 
fire  blight,  borer,  codling  moth,  and  quince  curculio.  For  the  first  2 
diseases  spraying  with  Bordeaux  mixture  is  recommended,  and  experi- 
ments are  cited  showing  its  beneficial  result.  Pear  blight  is  regarded  as 
the  most  serious  disease,  and  can  only  be  treated  by  cutting  off  and 
burning  all  affected  limbs.  Digging  out  the  borers,  spraying  for  the 
codling  moth  with  Paris  green,  and  jarring  the  curculios  on  to  sheets 
is  advised. 
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Experiments  with  fruits  and  fruit  trees,  E.  S.  Richman  ( Utah 
Sta.  Bui.  37,  pp.  1-10). — Descriptive  notes  on  various  varieties  of  straw- 
berries, grapes,  peaches,  apricots,  cherries,  plums,  pears,  and  apples 
grown  on  the  station  grounds.  Notes  are  given  on  14  varieties  of  straw- 
berries, and  Parker  Earle,  Sharpless,  and  Thompson  ISTo.  7  are  recom- 
mended. Of  the  17  varieties  of  grapes  mentioned  Concord,  Delaware, 
Early  Victor,  and  Massasoit  are  especially  advised  for  planting  in  Utah. 
Thirteen  varieties  of  peaches  were  tested,  of  which  5  proved  to  be  too 
late.  The  early  varieties,  such  as  Early  Elvers  and  Early  St.  John  are 
recommended.  The  Russian  apricots,  of  which  3  varieties  were  grown, 
proved  constant  and  heavy  bearers,  but  produced  small  fruit,  and  con- 
sequently are  not  considered  so  desirable  as  other  larger  varieties.  On 
account  of  their  hardiness,  however,  they  are  preferred  to  the  larger 
tenderer  varieties  of  the  common  apricot.  Twelve  varieties  of  cherries 
were  grown,  and  the  sour  cherries,  such  as  Mt.  Large  and  Early  Rich- 
mond, were  found  to  thrive  better  than  sweet  cherries,  which  were  not 
perfectly  hardy. 

Brief  remarks  are  made  on  an  experiment  in  giving  young  orchards 
different  kinds  of  treatment,  alfalfa,  clover,  timothy,  and  a  mixture  of 
timothy  and  clover  being  sown  on  4  different  plats.  As  a  result  after 
3  years  of  this  treatment  the  majority  of  the  trees  are  dead,  while  check 
trees  planted  on  well  cultivated  laud  are  living  and  doing  well. 

Varieties  of  the  strawberry,  L.  H.  Bailey  {New  YorJc  Cornell  Sta. 
Bui.  79,  pp.  583-600,  Jigs.  9,  pi.  1). — This  bulletin  consists  of  a  tabula- 
tion of  the  replies  received  from  110  correspondents  throughout  the 
State  in  regard  to  the  different  varieties  grown  in  their  sections.  The 
Wilson  strawberry  stiU  appears  to  be  the  leading  variety  for  general 
cultivation,  followed  by  Crescent,  Bubach,  Haverland,  Warfield,  and 
Parker  Earle.  Each  important  strawberry  center  has  its  own  list  of 
favorites,  varying  according  to  locality;  in  Oswego  County,  for  example, 
Parker  Earle  and  Bubach  are  preferred  to  Wilson  and  Crescent. 
The  most  popular  early  variety  is  Michel,  with  Crescent  ranking  sec- 
ond. Parker  Earle  and  Gaudy  are  recommended  as  late  berries.  The 
Crescent  is  considered  the  most  productive  variety,  with  Wilson  and 
Warfield  ranking  second  and  third.  As  shippers,  Wilson,  Parker 
Earle,  and  Warfield  received  the  greatest  number  of  votes.  In  regard 
to  the  best  berry  for  home  use  31  varieties  are  mentioned  by  101  cor- 
respondents, Bubach,  Crescent,  Jessie,  and  Wilson  receiving  the  most 
votes  for  this  honor.  In  all  52  varieties  are  recommended,  but  the  most 
prominent  are  Wilson,  Crescent,  Bubach,  Haverland,  Parker  Earle, 
Warfield,  Michel,  Gandy,  and  Jessie. 

Strawberries  and  grapes,  M.  J.  Huffington  {Colorado  Sta.  Bui. 
29,  pp.  24). — Cultural  directions  for  strawberries  and  grapes,  with  com- 
parative notes  and  tabulated  data  for  the  varieties  grown  on  the  station 
grounds.    For  strawberries  light  or  sandy  soils  are  regarded  as  giving 
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earlier  fruit,  while  the  crop  is  generally  heavier  on  land  possessing 
some  clay.  Irrigation  is  advised  in  some  cases,  and  potash  fertilizers 
and  well-rotted  barnyard  manure  are  recommended.  The  yield  of  fruit 
was  increased  by  nitrate  of  soda  applied  as  a  top  dressing  early  in  the 
spring.  Mulching  is  regarded  as  advantageous  because,  besides  pro- 
tecting the  plants  during  the  winter,  it  retards  their  growth  in  the 
spring,  and  thereby  lessens  the  chances  of  their  being  killed  by  late 
frosts.  Thirty-eight  varieties  were  tested,  and  the  dates  of  blooming 
and  ripening  are  given.  Michel  Early  is  recommended  as  a  desirable 
extra  early  berry,  while  the  most  attractive  berry  in  appearance  and 
flavor  was  Edward  Favorite.  For  market  varieties  are  recommended 
Warfield,  Parker  Barle,  Edward  Favorite,  Boynton,  and  Woolverton, 
For  grapes  a  warm,  well-drained  soil,  sloping  toward  the  south,  is 
recommended,  the  vines  to  be  set  out  in  the  spring  in  holes  filled  in 
with  rich  fertilizing  substances.  Pruning  and  training  on  trellises  after 
the  fan  system  is  advised,  each  year  trimming  down  the  horizontal 
shoots  to  1  or  2  good  buds  each.  Notes  are  given  for  22  black,  13  red, 
and  13  white  varieties,  and  the  following  varieties,  in  the  order  of  rii:)en- 
ing,  are  recommended  for  the  northern  and  eastern  portions  of  the 
State:  Black — Champion,  Moore  Early,  August  Giant,  Oriental,  Wor- 
den;  red — Brighton,  Norfolk,  Delaware,  Agawam;  white — Eldorado, 
Moore  Diamond,  Martha,  Lady  Washington. 

Asparagus  growing-,  T.  V.  Munson  {Amer.  Hort.,  5  (1895),  No.  2,  p.  20). — A  short 
note  on  preferred  methods. 

Experiments  toward  the  protection  and  improving  of  asparagus  culture 
{Zhchr.  landio.  Fer.  Hvssen,  1895,  No.  4,  pp.  27,  28,  figs.  S). 

Asparagus  culture  on  a  large  scale  {Tirol,  landio.  Blatter,  14  (1895),  No.  5,  pp. 
44-46). 

Sweet  potatoes,  R.  L.  Bennett  and  G.  B.  Irby  (Arkansas  Sta.  Bui.  31, pp.  16-19). — 
The  Vellow  Vam  and  Vineless  were  tested  at  Newport  and  at  Camden.  As  a  food  for 
ho;j,8  the  Vineless  was  preferred.  Directions  for  the  cultivation  of  sweet  potatoes 
are  oiveii. 

Garden  vegetables  and  tobacco,  B.  C.  Buffum  (Wyoming  Sta.  Rpt.  1894,  pp, 
24-30).— k  reprint  from  Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  133). 

The  Vitis  aestivalis  group  of  w^ine  grapes,  F.  A.  Waugh  (Amer.  Hort.,  5  (1895), 
No.  2,  pp.  18-20,  figs.  2). — Descriptive  and  comparative  notes  on  some  of  the  leading 
varieties  of  this  group,  Herman  Jaeger,  Jaquez,  Norton  Virginia,  Herbemont,  and 
Cynthiaiia  being  figured.     The  last  two  are  considered  especially  valuable  for  wine. 

The  fertilizing  constituents  removed  from  the  soil  in  w^ine,  A.  MtJNxz  (Jour. 
Agr.  Prat.,  59  (1895),  No.  13,  pp.  472,  473). 

Chestnuts,  W.  A.  Taylor  (Amer.  Hort.,  5  (1895),  No.  2,  pp.  28,  29).— The  Spanish 
and  Japanese  varieties  are  compared  with  the  native  chestnuts,  and  considered  of 
inferior  quality.  Grafting  the  imported  varieties  on  to  American  stocks  is  advised 
and  further  developing  of  choice  varieties  urged. 

Notes  on  agriculture,  B.  D.  Halsted  (Science,  n.  ser.,  1  (1895),  No.  14,  pp.  376-378, 
fig.  1). — Notes  are  given  on  electro-horticulture,  soil  treatment  of  orchards  for 
drought,  Russian  thistle,  and  beet  leaf  spot  and  its  remedies. 

Progress  report  on  fruits  and  tree.?,  B.  C.  Buffum  (Wyoming  Sta.  Ept.  lS94,pp. 
Sl-34). — A  reprint  from  Bulletin  17  of  the  station  (E.  S.  U..  (5,  p.  55). 
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Osier  culture,  P.  Mouillefurt  {Prog.  Agr.  et  Fit.,  12  {1895),  No.  7,  pp.  178-179). 

The  bull  pine  in  the  West,  C.  A.  Keffer  ( Garden  and  Forest,  8  (1895),  pp.  1^3, 1G4).-— 
Notes  are  given  of  Pinus  ponderosa,  showing  its  adaptability  for  planting  in  the 
Western  States. 

The  Scotch  pine  in  the  "West,  C.  A.  Keffer  {Ga7-den  and  Forest,  8  {1895),  p.  142). — 
The  author  states  that  where  this  tree  has  survived  the  first  year  no  conifer  givea 
better  results  in  the  West  where  tried  than  this  one. 

The  white  pine  in  the  West,  C.  A.  Keffer  {Garden  and  Forest,  8  {1895),  p.  132). 

Pinus  banksiana  in  the  Nebraska  sand  hills,  C.  A.  Keffer  {Garden  and  Forest, 
8  {1895),  pp.  152,  153). — A  favorable  report  is  given  of  experiments  to  grow  this  tree 
in  the  sand  hills  of  western  Nebraska. 

Trees  of  minor  importance  for  A?v^estern  planting,  C.  A.  Keffer  {Garden  and 
Forest,  8  {1895),  pp.  122,  123). — Notes  are  given  on  ailanthus,  Kentucky  coffee  trees, 
Russian  poplars,  and  willows,  sycamore,  basswood  or  linn,  plums,  aud  choke  and 
sand  cherries. 

Forestry  and  the  abandoned  farm,  C.  S.  Plumb  {Garden  and  Forest,  8  {1895),  p.  162), 

Forestry  at  Michigan  Agricultural  College,  W.  J.  Beal  {Garden  and  Forest,  8 
{1895),  pp.  148,  149). 

Ornamental,  forest,  and  shade  trees,  E.  S.  Richman  ( Utah  Sta.  Bui.  37,  pp.  11, 
12). — Note  on  the  trees  growing  at  the  station,  the  poplars  being  recommended  as 
the  most  promising  for  general  forestry  purposes,  while  it  is  believed  that  the  grow- 
ing of  some  of  the  hard-wood  trees,  such  as  the  black  and  white  walnuts  and  ash, 
can  probably  be  made     rotitable. 

Forest  trees,  B.  C.  Buffum  ( Wyoming  Sta.  Bpt.  1894,  pp.  34,  35). — A  reprint  from 
Bulletin  17  of  the  station  (E.  S.  R.,  6,  p.  56). 
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Further  studies  of  the  ^veed  seeds  found  in  American  clover 
seed,  O.  Burghard  {Landw.  Vers.  Stat.,  45  {1895),  JSfo.  5  and  c,  pp. 
469-476,  tables  2). — This  article  is  a  continuation  of  a  previous  paper  ^  <tt' 
the  author  on  the  origin  of  American  clover  seed  as  determined  by  the 
accompanying  weed  seeds.  In  the  present  article  detailed  descriptions 
are  given  of  what  the  author  considers  some  of  the  more  characteris- 
tic weed  seeds  found  in  clover  seed  imported  from  this  country.  The 
following  are  described  and  most  of  them  are  illustrated  by  means  of 
photogravures:  Teucrium  canadense,  Etiphorhia ;preslii,  Phacelia  tanacet- 
ifoUaj  Fasimlum  Iceve,  P.  ciliatifolium,  Solanacew  "  JE,"  Euphorhia  "  i>," 
Tiliacew  "A,"  Ryoseris  scahra,  Hedeoma  pulegeoides,  and  Plantago  hooJcm 
eriana  [probably  P.  aristata]. 

Effect  of  alkaloids  on  the  germination  and  development  of 
seeds,  M.  Mosso  {Arch.  ital.  Biol.,  vol.  21,  p.  231;  abs.  in  Chem.  Ztg., 
18  {1894),  No.  102,Repert.,p.  328). — The  author  made  an  investigation  of 
the  effect  of  various  alkaloids  on  the  germination  and  growth  of  seeds 
of  Phaseolus  multiflorus.  The  following  were  used  in  solutions  of  0.0001, 
0.0005,  0.001,  0.005,  0.01,  0.05,  0.1,  0.5,  1,  and  2  gm.  in  100  cc.  distilled 

'  Landw.  Vers.  Stat.,  43  (1893),  No.  3  and  4,  p.  239  (E.  S.  R.,  5,  p.  911). 
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water:  Morphin,  nicotin,  cocain  hydroclilorate,  strychnin,  atropin  sul- 
phate, and  caffein  salicylate.  The  experiment  was  conducted  for  18 
days,  and  comparisons  were  made  with  equal  lots  of  seed  soaked  with 
water.  It  was  found  that  cocain  and  atropin  0.01  per  cent,  strychnin 
0.05  per  cent,  morphin  0.001,  and  atropin  0.0005  hastened  germination, 
while  the  more  concentrated  strengths  delayed  it.  For  the  caffein  no 
accelerated  results  were  secured,  due,  in  the  author's  opinion,  to  the 
action  of  the  salicylic  acid.  The  author  believes  that  alkaloids  will 
have  a  narcotic  or  stimulating  effect  on  plants  as  well  as  on  animals 
according  to  the  dose. 

The  influence  of  certain  salts  on  germination,  A.  Bruttini  {8taz. 
Sper.  Agr.  Ital,  27  (1894),  p.  30;  abs.  in  Chem.  Ztg.,  18  {1894),  No.  103, 
Bepert,  p.  328). — The  author  conducted  experiments  on  wheat  with  1 
and  2  per  cent  solutions  of  the  substances  mentioned  below,  the  seed 
being  soaked  for  24  hours  prior  to  planting.  Each  lot  contained  15 
seeds,  and  at  the  end  of  4  days  the  following  germinations  were  shown: 

Germination  of  wheat  treated  tvith  various  salts. 


Kind  of  salt. 


Mercuric  clilorid 

Ferric  chloric! 

Platinum  chlorid 

Potassium  cyanid 

Copper  nitrate 

Manganese  phosphate 

Barium  permanganate 

Nickel  chlorid 

Ammonium  chlorid 

Ammonium  sulphocyanid 

Copi)6r  sulphate 

Potassium  ferrlcyanid 


Number  of 

seed 

germinated. 

2  per 

Iper 

cent. 

cent. 

0 

0 

0 

2 

3 

6 

4 

6 

5 

6 

5 

7 

0 

8 

6 

9 

7 

12 

8 

12 

9 

13 

9 

13 

Kind  of  salt. 


Potassium  sulphocyanid 

Uranium  nitrate 

Cobalt  chlorid 

Potassium  phosphate 

Potassium  ferrocyanid  . . 

Sodium  chlorid 

Calcium  chlorid 

Potassium  permanganate 

Barium  chlorid 

Potassium  nitrate 

Distilled  water 


Number  of 

seed 
germinated. 


2  per     1  per 
cent.     cent. 


The  germination  of  seed,  Wernicke  {Ztschr.  landw.  Ver.  Hessen, 
1895,  No.  8,  pp.  57,  58). — The  author  experimented  with  various  seeds 
which,  owing  to  their  thick  or  nearly  impervious  seed  coats,  are  usually 
very  slow  in  germinating.  The  ones  experimented  upon  were  Acacia 
molissima  and  Lathyrus  spp.  particularly  L.  sylvestris  wagneri.  He  sub- 
jected them  to  hot  water  for  various  times,  after  which  the  seeds  were 
planted  in  sand  in  flower  pots.  Seeds  without  any  treatment  gave  50  per 
centgermination,  those  soaked  for  6  hours  in  water  at  122°  F.  gave  60  per 
cent,  those  soaked  for  3  hours  at  167°  F.  gave  72  per  cent,  and  those 
treated  for  an  hour  with  water  heated  from  204  to  212°  F.  gave  92  per 
cent  germination. 

Squirrel-tail  grass,  A.  Nelson  (  Wyoming  Sta.  Bpt.  1894,  pp.  73-79,  pis.  4,  fig,  1)^— 
A  repriat  of  Bulletin  19  of  the  station  (E.  S.  K.,  6,  p.  640). 
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Some  fungus  diseases  of  beets,  B.  D.  Halsted  {N'ew  Jersey  Stas. 
Bnl.  107,  pp.  13,  figs.  5). 

Syno2)sis. — The  author  reports  upon  beet  scab,  root  rot  of  beets,  leaf  spot,  beet  rust, 
white  rust,  and  downy  mildew. 

Beet  scab  (pp.  3, 4). — The  ideuHty  of  the  scab  of  beets  and  potatoes^ 
is  mentioned,  and  the  necessity  of  avoiding  the  i)lanting  of  one  crop 
where  a  diseased  crop  of  the  other  has  previously  grown. 

Boot  rot  of  beets  (pp.  4-6). — While  examining  a  store  pit  of  beets  a 
fungus  was  obtained  which  affected  the  roots,  causing  them  to  be 
slightly  shrunken  and  almost  coal  black  in  color,  this  discoloration 
sometimes  extending  fully  to  the  center  of  the  root.  The  surface  or 
affected  part  was  dotted  with  minute  specks,  which  upon  examination 
proved  to  be  the  pycnidia  of  a  species  of  PhyJlosticta.  When  placed 
in  moist  cloths  and  kept  warm  the  young  patches  on  the  diseased  roots 
soon  develop  the  pycnidia  in  abundance.  It  was  noticed  that  the  fun- 
gus easily  j)enetrates  the  cloth  and  develops  the  pycnidia  on  its  upper 
surface;  and  this  fact  was  taken  advantage  of  by  the  author  to  secure, 
in  a  comparatively  easy  way,  pure  cultures  of  the  fungus.  Two  years 
before  a  Phyllosticta  was  found  upon  the  leaves  of  garden  beets,  and  a 
comparison  of  the  pycnidia  taken  from  the  roots  in  question  and  com- 
pared with  those  on  the  leaves  showed  that  they  are  probably  the  same 
species.  It  was  noticed  that  the  beets  in  the  storage  pit  in  several 
instances  still  had  adhering  to  them  shreds  of  old  leaves,  and  in  some 
cases  the  patches  of  decay  were  located  beneath  such  closely  adhering 
leaves.  Healthy  roots  obtained  from  a  field  where  no  Phyllosticta  was 
found  on  the  foliage  were  placed  in  a  box  and  surrounded  with  fresh 
leaves  obtained  from  a  field  at  a  considerable  distance.  In  10  days 
several  diseased  patches  developed  upon  the  surface  of  the  beets  and 
appeared  the  same  as  those  previously  studied.  As  the  leaf  is  more 
susceptible  to  the  disease  than  the  root  the  author  thinks  a  practical 
preventive  of  the  spread  of  the  disease  to  the  root  may  be  secured  by 
exercising  care  in  the  removal  of  all  foliage  before  roots  are  stored. 

Beet  leaf  spot  (pp.  7-11). — This  is  a  leading  fungus  disease  of  the  beet 
in  i>rew  Jersey  and  is  caused  by  Gercospora  beticola.  It  seems  to  affect 
all  varieties  of  the  beet,  and  makes  no  distinction  between  the  early  and 
later  planted  ones.  Its  appearance  uj)on  the  leaves  is  first  noticed  by 
the  presence  of  small,  light,  a.shy  colored  spots,  which  later  often  become 
holes  by  the  disappearance  of  the  tissue  previously  killed  by  the  fungus. 
During  the  past  season  field  experiments  were  made  with  fungicides  for 
the  prevention  of  this  disease.  The  ones  tested  were  Bordeaux  mixture 
and  ammoniacal  copper  carbonate,  each  being  used  in  three  strengths. 
The  Bordeaux  mixture  full  strength  was  made  from  freshly  slaclced 

» North  Dakota  BuL  4  (E.  S.  E.,  3,  p.  619). 
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lime  and  sulphate  of  copper,  each  5  lbs.,  and  water  25  gal.,  the  otlier 
strengths  being  n)ade  by  increasing  the  amount  of  water  so  as  to  make 
solutions  of  one  half  and  one  fourth  strength.  The  ammoniacal  copper 
compound  for  lull  strength  consisted  of  5  oz.  of  copper  carbonate  dis- 
solved in  3  qt.  of  ammonia  and  30  gal.  of  water.  For  the  weaker  solu- 
tions water  was  added  to  secure  the  one  half  and  one  fourth  strength. 
The  sprayings  were  begun  on  June  21,  when  the  beets  were  6  weeks  old, 
and  were  continued  at  intervals  of  10  days  until  10  sprayings  had  been 
made.  All  the  ammoniacal  solutions  were  too  strong,  the  foliage  being 
burned  wherever  they  were  used. 

The  use  of  Bordeaux  mixture  caused  so  striking  a  difference  in  the 
plants  as  to  be  readily  observed  in  passing  the  field.  The  untreated 
rows  had  small  foliage,  more  uj)right  and  badly  spotted  leaves,  while 
the  sprayed  plants  showed  a  rank  growth  of  leaves,  nearly  green 
throughout,  with  much  less  spot  than  the  untreated  plants.  The  useful- 
ness of  Bordeaux  mixture  as  an  insecticide  was  shown  in  one  instance. 
The  insects,  which  had  been  feeding  on  turnips,  invaded  the  beet  field, 
in  some  instances  stripj)iug  the  foliage  of  the  untreated  rows;  those 
treated  with  Bordeaux  mixture  were  left  free.  An  increase  of  nearly 
26  per  cent  in  weight  of  plants  was  secured  from  the  plants  on  which 
the  Bordeaux  mixture  had  been  used,  showing  that  the  leaf  spot  of  beet 
can  in  a  large  measure  be  controlled  by  the  use  of  this  fungicide. 

Beet  rust  (p.  11). — The  beet  rust  ( Uromyces  hetce)  has  not  yet  appeared 
in  New  Jersey,  but  the  author  gives  a  brief  description  of  it  and  advises 
growers  to  be  on  the  lookout  for  its  appearance. 

White  rust  of  beets  (p.  11). — This  disease,  caused  by  Cystopus  blitii,is 
mentioned  as  a  possible  enemy.  Probably  the  same  fungus  is  not 
uncommon  upon  various  weeds,  Amarantus  and  the  Blitum,  spp. ;  and 
such  weeds  should  be  destroyed  lest  they  spread  the  disease  to  the  beet. 

Downy  mildeio  (p.  13). — This  disease,  caused  hj  Peronospora  scliaclitHj 
is  briefly  described,  but  it  has  not  yet  appeared  in  this  country. 

Further  observations  upon  the  effect  of  soil  conditions  upon 
the  development  of  the  potato  scab,  H.  J.  Wheeler,  J.  D.  To  war, 
and  G.  M.  Tucker  {Rhode  Island  Sta.  Bui  30,  pp.  66-85,  Jigs.  22).— 
In  this  bulletin  is  given  a  continuation  of  investigations  of  the  authors, 
reported  in  Bulletin  26  of  the  station  (E.  S.  R.,  5,  p.  590),  on  the  influ- 
ence of  air-slacked  lime  upon  the  development  of  potato  scab.  The 
authors  are  strongly  inclined  to  question  whether  the  corrosive  subli- 
mate, or  any  other  treatment  which  does  not  seriously  impair  the  vitality 
of  the  tuber,  will  destroy  all  germs  on  contaminated  seed  tubers. 

A  series  of  plat  experiments  was  conducted  in  1894  to  test  the  effect 
of  the  use  of  lime  on  the  acid  soils  of  the  station,  the  efficiency  of  the 
corrosive  sublimate  treatment,  the  value  of  soda  as  a  substitute  for 
potash,  and  pot  experiments  to  determine  the  effect,  if  any,  of  using 
other  forms  of  lime  than  carbonate. 
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In  the  first  experiinent  the  limed  plats  had  received  2J  tons  per  acre 
of  air-slacked  lime  in  1893,  and  ^  ton  additional  in  1894.  One  lot  of 
seed  tubers  treated  with  corrosive  sublimate  was  planted  on  soil  that 
had  not  groivn  potatoes  for  many  years.  A  second  lot  of  untreated 
tubers  was  planted  on  soil  supposed  to  be  uncontaminated,  while  a 
third  was  planted  on  soil  that  had  grown  a  crop  of  potatoes  in  1893. 
The  limed  plats  in  all  3  cases  produced  scabbed  potatoes,  while  the 
acid  soils  gave  scabbed  tubers  only  in  2  cases  where  untreated  seed 
had  been  used.  Sugar  beets  grown  between  the  rows  where  no  pota- 
toes had  been  i)reviously  raised  were  in  all  cases  free  from  scab,  show- 
ing that  the  disease  does  not  spread  laterally  with  very  great  rapidity. 

In  the  second  experiment  to  test  the  value  of  the  corrosive  sublimate 
treatment,  no  potatoes  had  been  grown  on  the  plats  for  at  least  10  years, 
and  the  application  of  lime  was  the  same  as  in  the  previous  experiment. 
The  authors  summarize  their  conclusions  on  this  experiment  as  follows: 

"  (1)  In  every  instance  there  is  a  greater  percentage  of  scabbed  tubers  on  the  limed 
than  on  the  unlimed  sections  where  the  seed  tubers  were  not  previously  treated  with 
corrosive  sublimate  solution. 

"  (2)  The  treatment  with  corrosive  sublimate  solution  appears  to  have  unquestion- 
ably reduced  the  percentage  of  scab  upon  the  limed  sections. 

"  (3)  In  case  of  the  unlimed  sections,  there  was  in  one  instance  a  greater  percent- 
age of  scab  where  the  seed  tubers  received  the  corrosive  sublimate  treatment,  while 
in  the  three  other  instances  the  per  cent  of  scab  was  less.  These  results  are  contra- 
dictory in  two  instances,  and  in  the  other  two  the  differences  are  so  slight  that  as  a 
whole  no  practical  advantage  from  the  treatment  is  apparent. 

"  (4)  It  will  be  seen  that  without  exception  some  scab  resulted  on  both  limed  and 
unlimed  sections  of  the  plat,  even  when  the  corrosive  sublimate  treatment  of  the 
seed  tubers  was  employed.  Bearing  in  mind  that  beets,  grown  in  another  place  upon 
soil  known  to  have  been  previously  contaminated  with  the  germs  of  the  dise:iae, 
were  badly  scabbed,  and  in  consideration  of  the  fact  that  beets  have  in  no  other 
instance  been  found  to  be  scabbed  when  grown  on  any  of  the  plats  in  the  vicinity, 
we  have  striking  circumstantial  evidence  from  the  scab  upon  the  tubers  grown  from 
treated  'seed'  that  they  probably  owed  their  diseased  condition  to  the  introduction 
of  undestroyed  germs  on  the  seed  tubers  and  not  to  the  preexistence  of  the  germs 
in  the  soil  itself." 

In  the  third  experiment  the  primary  result  was  not  a  study  of  potato 
scab,  but  the  tabulated  results  show  a  tendency  of  lime  to  increase  the 
potato  scab. 

In  the  pot  experiments  the  object  was  to  test  the  effect  of  different 
forms  of  lime  on  scab  development.  It  is  claimed  that  wherever  lime 
in  the  form  of  carbonate  or  in  forms  capable  of  producing  carbonates 
was  used  the  per  cent  of  scab  was  increased.  Sulphate  of  lime  gave 
conflicting  results.  Calcium  chlorid  gave  least  scab,  but  it  injured 
the  growth  of  the  potatoes.  No  attempt  is  made  to  draw  definite 
conclusions  from  this  series  of  experiments. 

The  authors  conclude  as  follows : 

"  Experiments  with  air-slacked  lime  covering  a  period  of  2  years  show  conclusively 
that  it  tends  to  increase  the  scab  of  potatoes. 
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"  Since  wood  ashes  contain  about  one  half  as  much  lime  in  practically  the  same 
form,  there  remains  almost  no  question  hut  that  they  will  also  increase  the  scab. 
One  ton  of  air-slacked  lime  contains  in  general  a  little  less  than  2  tons  of  wood 
ashes. 

"It  seems  probable  that  the  natural  acidity  or  sourness  of  the  soil  tends  to  check 
the  spread  of  the  disease,  and  the  tendency  of  barnyard  manure  to  increase  it  may 
reasonably  be  attributed  to  its  alkaline  action,  by  which  the  sourness  is  overcome. 

"  If  the  fiiriii  stock  is  fed  on  scabbed  beets  or  potatoes  in  an  uncooked  condilion, 
then  barnyard  manure  may  still  further  increase  the  disease  by  carrying  to  the  soil 
germs  which  have  passed  through  the  digestive  organs  of  the  animal  undestroyed. 
If  a  soil  is  very  acid  small  quantities  of  barnyard  manure,  wood  ashes,  and  air- 
slacked  lime  will  probably  have  far  less  tendency  to  increase  the  scab  than  when 
large  quantities  are  used.  The  amounts  which  it  would  be  safe  to  apply  are  doubt- 
less dependent  upon  the  sourness  of  the  soil.  The  safest  course,  until  absolutely 
effective  means  of  disinfecting  the  seed  tubers  are  found,  would  be  to  avoid  these 
substances  altogether,  provided  potatoes  are  to  be  grown  successively  or  in  frequent 
rotation  upon  the  same  land.  Upon  such  soil  lime  not  only  increases  the  total 
yield  but  also  the  percentage  of  tubers  of  large  size,  so  that  if  only  one  crop  were 
to  be  grown  the  use  of  lime  would  prove  decidedly  beneficial,  for  the  efi'ects  from 
the  scab  are  not  serious  the  first  year.  When  grown  under  these  conditions,  the 
corrosive  sublimate  treatment  has  lessened  decidedly  the  amount  of  scab.  It  is  pos- 
sible by  the  use  of  this  treatment  that  potatoes  may  be  grown  upon  limed  soil  suc- 
cessively or  in  frequent  rotations  without  the  arising  of  serious  injury  from  the 
scab,  yet  our  observations  up  to  the  present  time  make  it  appear  very  doubtful  if 
this  can  be  done." 

Experiments  conducted  with  about  50  agricultural  plants  show  that 
lime  favors  the  growth  of  most  of  them,  and  the  developmeut  of  scab 
onpota-toes  is  the  only  drawback  to  its  general  use  on  acid  soils  that 
has  so  far  been  observed  by  the  authors. 

Report  of  the  botanist,  L.  R.  Jones  {Vermont  8ta.  Rpt.  1893,  pp. 
41-69,  Jigs.  7). — The  author  gives  detailed  reports  on  experiments  in 
spraying  potatoes;  time  and  rate  of  growth  of  potato  tubers  and  effect 
of  i)remature  death  of  potato  tops  on  the  yield ;  relation  of  time  of 
planting  potatoes  to  diseases;  and  a  spray  cart  for  potatoes.  These 
different  articles  are  in  the  main  reprinted  from  Bulletin  40  of  the 
station  (E.  S'.  R.,  5,  p.  988). 

In  the  experiments  in  spraying  ijotatoes  the  author  reports  in  detail 
on  the  use  of  Bordeaux  mixture,  ammoniacal  copper  carbonate,  copper 
and  ammonium  carbonate  solution,  modified  eau  celeste,  sulphosteatite 
and  copper  sulphate  of  various  strengths  of  solution.  The  author  con- 
siders that  Bordeaux  mixture  is  the  best  fungicide  for  the  prevention 
of  potato  diseases. 

A  report  is  given  on  the  loss  occaeioued  by  oat  smut  in  Vermont  in 
1893.  Ninety- eight  fields  were  sampled,  the  total  number  of  heads 
examined  being  39,826,  showing  that  0.82  per  cent  was  smutted.  A  com- 
parison of  Vermont-grown  seed  with  that  grown  in  other  localities 
shows  less  smut  from  the  home-grown  seed. 

Black  knot  of  plums  and  cherries  and  methods  of  treatment, 
E.  G.  LoDEMAN  {New  York  Cornell  Sta.  Bui.  81,  pp.  635-636,  Jigs.  6). — 
According  to  the  author  the  black  knot  of  plums  and  cherries,  which 
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is  due  to  Ploicriglitia  morhosa,  was  first  troublesome  in  tbe  eastern 
part  of  the  United  States,  and  it  has  spread  westward  throngli  the 
introduction  of  diseased  plants  from  the  East.  The  life  history  of  tlie 
fungus  is  given  in  considerable  detail  and  various  remedial  treatments 
suggested.  In  1893  some  experiments  were  begun  at  the  station  for 
the  prevention  of  the  disease.  A  thicket  of  Morello  cherry  trees  and 
sprouts  was  taken  for  the  experiment,  and  5  api)lications  of  Bordeaux 
mixture  made  in  that  year.  In  1894,  after  1  application  of  the  fungi- 
cide, all  the  knots  were  cut  out  and  counted  on  the  treated  and 
untreated  portions  of  the  plat.  During  this  year  8  applications  of 
Bordeaux  mixture  were  made,  and  on  November  2G  the  new  knots  were 
removed  from  both  the  sprayed  and  unspraj^ed  portions.  On  April 
25  the  knots  removed  from  the  unsprayed  portion  were  2,002;  the 
sprayed,  1,155.  On  November  26  the  number  of  knots  removed  from 
the  unsprayed  portion  was  3,529,  of  which  3,4CG  were  new  knots ;  from 
the  sprayed  portion  240  knots  were  removed,  of  which  1G5  were  new, 
showing  that  the  application  of  the  fungicide  had  materially  decreased 
the  disease. 

The  author  recommends  the  following  treatment:  Spray  (1)  during 
the  latter  part  of  March  or  early  in  April,  (2)  when  the  buds  begin  to 
swell,  (3)  as  soon  as  the  new  knots  begin  to  show  their  velvet  coating, 
(4)  at  intervals  of  2  or  3  weeks  as  may  seem  necessary. 

As  some  of  the  applications  for  the  control  of  black  knot  are  made 
at  a  time  when  other  diseases  require  treatment,  but  little  extra  labor 
is  involved  in  the  spraying  for  the  prevention  of  knots.  The  author 
thinks  that  the  spraying  of  plums  and  cherries  to  protect  them  from 
the  black  knot  fungus  can  be  carried  on  with  profit  in  all  sections 
where  this  disease  threatens  to  interfere  seriously  with  the  profitable 
cultivation  of  these  fruits.  A  bibliography  of  the  black  knot  litera- 
ture is  included  in  the  bulletin. 

A.ureobasidium  vitis,  G.  de  Lamarliere  {Bev.  Myeol.,  17  {1895),  No.  2,  pp. 
54-56). — A  review  of  recent  literature,  witli  critical  notes. 

Notes  on  Fusicoccum  abietinum,  R.  Feury  {Rev.  Mycol.,  17  {1895),  No.  1,  p.  25). 

Recent  observations  on  the  external  characters  of  black  knot,  G.  Lavergne 
and  E.  Markk  {Eev.   Fit.,  2  {1894),  p.  498). 

Recent  investigations  on  the  common  mold  (Penicillium  glaucum),  Elfving 
{Bot.  Cetitbl.,  61  {1895),  p.  154). 

The  cherry  fruit  mold,  B,  D.  Halsted  {Garden  and  Forest,  8  {1895),  pp.  137, 138).— 
A  brief  description  is  given  of  Man  ilia  fructigena  and  its  attack  on  cherries,  plums, 
and  peaches. 

Some  new  or  little  kno'wn  fungi  of  cultivated  plants,  Prillieux  and  Dela- 
croix {Bui.  Soc.  .Vycol.  France,  1894,  p.  161). — Notes  are  given  of  Septoria  iietroselini 
apii  on  celery,  CoUetotrichum  oUgochctium  on  melons,  Macrophoma  vestita  on  the  roots 
of  TJieoiroma  cacao,  and  Fusnritim  sarcochroum  on  ailanthus. 

New  German  grain  fungi,  B.  Frank  {Ber.  deut.  bot.  Ges.,  13  {1895),  No.  2,  pp. 
61-65). — Critical  notes  are  given  of  Lepiospliceria  herpotricJioides,  L.  triiici,  SpJiwreJla 
hasicola,  n. sp.,  Ophiobolus  Iterpotriclnis, Septoria  exitialis,  S.  graminum,  S.  glumarum,  S 
briosiana,  S.  arena,  n,  sp.,  Ascochyta  graminicola,  and  Phoma  hennebergii, 
17034— No.  10 5 
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Diseases  of  lettuce  and  radishes,  L.  H.  Pammel  (Amer.  Gard.,16  (1S95),  No.  36, 
]i.  150). — Descriptions  are  given  of  Botrytis  and  Ci/sioptis  on  the  above  plants. 

Leaf  blight  of  the  strawberry,  L.  H.  Bailey  (New  York  Cornell  Sia.  Bui.  79,  pp. 
600-602,  fi(j.  1). — Brief  illustrated  remarks  are  made  on  the  bliglit  or  rust  of  straw- 
berry leaves  (Sphwrella  fragarice)  vehich  affects  different  varieties  to  a  varying 
extent.  Spraying  with  Bordeaux  mixture,  and  prophylaxis  by  setting  healthy  plants 
on  clean  land,  is  recommended. 

Anthracnose  of  -watermelon,  F.  A.  Waugh  {Amer.  Hort.,  5  {1895),  No.  4,  p.  61, 
fiij.  1). — Notes  on  the  prevalence,  extent  of  injury,  method  of  attack,  and  treatment 
of  this  disease. 

The  polyporus  of  olives  ^Vrofj.  Agr.  et  Vit.,  12  {1S95),  No.  13,  p.  348).— k  brief 
note  is  given  calling  attention  to  the  presence  of  Polyporus  fulvus  olece  on  the  olive 
trees  of  Italy. 

Strawberry  leaf  curl,  B.  D.  Halsted  (Gaj'(7e?i  and  Forest,  8  {1895),  p.  148). — Anew 
form  of  disease,  probably  due  to  Sphairella  fragariw. 

On  brunissure  of  grapes,  U.  Brizi  {Bui.  Sac.  Bot.  Ital.,  1894,  p.  283). 

The  baoterial  gummosis  of  the  grape,  Puillikux  and  Delacroix  {Prog.  Agr.  et 
Vit,  12,  {1395),  No._  11, pp.  271-277;  No.  12,  pp.  5i^-5^i).— Reprinted  from  Annalea  de 
V  Til  slit  nt  Agronomique. 

Report  on  a  disease  of  chestnuts  in  Bretagne,  France,  L.  Cri(:  {Bui.  Min.  Agr. 
France,  13  {1894),  pp.  884-892). 

An  orchid  disease,  G.  Massee  {Ann.  Bot.,  9  {1895),  No.  33, p.  170). — A  preliminary 
rei)ort  is  given  of  a  brown  spot  disease  of  orchid  leaves  caused  by  Plasmodxop^iora 
orchidis.     A  more  detailed  description  is  promised  later. 

A  disease  of  the  plane  tree,  Lkclerc  Du  Sablon  {Pev.  Mycol.,  17  {1895),  No.  2, 
pp.  57-59,  table  1). — Illustrated  description  given  of  a  disease  due  to  Glceosporium 
pl<it<(nl. 

The  prevention  of  potato  scab,  L.  R.  Taft  {Mich.  Press  Bui.,  Jan.,  1895,  pp.4, 
figs.  3). — Directions  are  given  for  the  treatment  of  seed  potatoes  with  corrosive 
sublimate  for  the  prevention  of  scab. 

The  use  of  lysol  to  prevent  mildew,  L.  Degrully  {Prog.  Agr.  et  Vit.,  12  {1895), 
No.  14,  p.  355). — The  author  advises  caution  iu  its  use  and  recommends  that  it  should 
not  be  used  in  greater  strength  than  0.5  per  cent. 

New  remedies  for  grape  mildew,  J.  Dufour  {Chron.  Agr.  Canton  Vaud.,  8  {1895), 
No.  4,  pp.  78-80). — Methods  for  preparation  are  given  for  a  copper  and  molasses  mix- 
ture, copper  and  taunin  mixture,  lysol,  and  a  powder  from  which  Bordeaux  mixture 
can  be  made. 

The  preparation  of  Bordeaux  mixture,  E.  G.  Lodeman  {Garden  and  Forest,  8 
(1895),  j}p.  159,  100). — The  author  prefers  weighing  the  substances  to  form  the  mix- 
ture or  dejjending  on  the  color  to  the  potassium  ferrocyanid  test.  He  shows  the 
necessity  of  an  excess  of  lime  in  the  mixture  to  prevent  injurious  changes  that  take 
place  in  neutral  mixtures. 

Bordeaux  mixture  and  color  tests,  S.  A.  Beach  (Garden  and  Forest,  8  (1895), 
p.  128). — Notes  are  given  on  the  use  of  potassium  ferrocyanid  in  testing  Bordeaux 
mixture,  and  where  the  preparation  is  in  inexperienced  hands  the  ordinary  method 
of  weighing  is  to  be  preferred. 

A  kerosene  attachment  for  spraying  pumps,  E.  S.  Goff  (Garden  and  Forest,  8 
(1895),  p.  143,  figs.  2). 

How  and  when  to  spray  {Amer.  Card.,  16  (1895),  pp.  146,  147). — A  spray  calendar 
with  formulas  for  fungicides  and  insecticides  is  given. 

Spraying  potatoes,  L.  E.  Jones  (  Vermont  Sia.  Ept.  1893,  p.  20). — A  summary  of 
Bulletin  40  of  the  station  fE.  S.  R.,  5,  p   P88) 
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The  cabbage  root  maggot,  with  notes  on  the  onion  m^.^gct  and 
allied  insects,  M.  V.  yLiNaEiiLA.ND  {^New  York  Cornell  8ta.  Bui.  78, 
pp.  481-577,  Jigs.  18). 

Si/iioj)sis. — An  elaborate  illustrated  paper  on  the  cabbage  root  maggot  (Phorhia  hras- 
sic(E),  giving  in  detail  the  description,  life  history,  and  the  results  of  extended 
experiments  with  remedies  against  its  ravages.  Brief  comparative  notes  are 
also  given  for  several  allied  species.  Injecting  carbon  bisnlphid  into  the  ground 
a  few  inches  from  each  plant  is  recommended  as  the  most  effective  method  of 
destroying  the  pest,  although  the  application  of  carbolic  acid  emulsion  is  also 
advised. 

The  work  recounted  in  this  bulletin  was  undertaken  at  the  request 
of  uumerous  cabbage  growers  on  Long  Island,  where  extensive  grow- 
ing of  cabbages  is  done  and  where  the  cabbage  root  maggot  for  many- 
years  has  proved  a  pest,  annually  destroying  many  acres  of  the  vege- 
table. The  insect  was  first  noticed  in  the  United  States  in  1835,  being 
introduced  from  Europe  into  Massachusetts,  and  from  there  has  since 
gradually  spread  over  the  greater  portion  of  the  United  States  and 
Canada,  where  it  is  now  sufficiently  abundant  to  destroy  thousands  of 
acres  of  cabbages,  cauliflowers,  radishes,  and  turnips  every  year. 
Although  the  favorite  and  j)resumably  native  food  jjlant  of  the  insect 
is  Brassica  oleracea,  embracing  the  cabbages,  kales,  collards,  brussels 
sprouts,  cauliflower,  and  broccoli,  quite  a  range  of  food  plants  is  shown, 
apparently,  however,  confined  chiefly  to  Cruciferce.  In  addition  to  the 
vegetables  mentioned  the  radish,  turnip  {Brassica  rapa),  rutabaga  and 
swede  (B.  campestris),  common  winter  cress  {Barharea  vulgaris),  and 
hedge  mustard  {Sisymhrium  officinale)  are  attacked.  Breeding  experi- 
ments, evidence  of  other  observers,  and  comparative  study  of  cabbage 
and  radish  maggots  seem  to  indicate  that  the  cabbage  and  the  radish 
maggot  are  the  same  species.  The  similar  maggots  infesting  onions, 
beans,  and  raspberry  canes  are  difierent  insects,  distinct  from  each 
otber  and  from  the  cabbage  root  maggot. 

The  iDlants  first  show  the  effects  of  the  presence  of  the  maggots  after 
they  have  been  set  in  the  field  2  or  3  weeks,  on  Long  Island  about  May 
15,  the  time,  however,  varying  with  season,  locality,  and  latitude.  The 
first  indication  is  shown  by  a  checking  of  the  growth  of  the  plant,  a 
tendency  to  wilt  badly  under  a  hot  sun,  and  a  sickly  bluish  cast  to  the 
foliage,  following  which  the  plant  in  a  few  days  wilts,  falls  over,  and 
dies.  The  result  is  aflected  by  the  size  of  the  plant,  the  number  of 
maggots  at  work,  and  the  soil  and  weather  conditions,  a  rich  soil  and 
plenty  of  moisture  enabling  the  plants  to  withstand  the  attacks  of  the 
maggot  for  a  long  time. 

"The  full  grown  cabbage  maggot  is  about  0.32  in.  (8  mm.)  in  length, 
white,  cylindrical,  tapering  cephalad  and  obliquely  truncate  caudad, 
with  12  fleshy  tubercles  around  the  caudal  margin,  the  lower  two  of 
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wliicli  are  2  tootlied ;  and  the  cephalic  spiracles  have  12  divisions."  The 
pupa  is  shorter,  measuring  about  0.2  in.  in  length,  and  is  of  an  elliptical 
ovate  form,  and  light  brown,  becoming  darker  with  age.  Specimens 
are  easily  found  in  the  soil  about  infested  plants  in  June. 

Illustrations  from  micro-photographs  of  both  sexes  of  the  adults  are 
given.  By  a  casual  observer  the  adult  fly  might  be  mistaken  for  the 
common  house  fly,  which  it  resembles  in  general  appearance,  but  from 
which  it  differs  by  its  smaller  size,  being  only  about  0.2  in.  (5  mm.)  in 
length.  The  sexes  differ  considerably  in  aijpearance,  as  is  shown  by 
the  following  descriptions: 

"The  male  fly  is  of  a  general  dark  ash-gray  color,  with  3  rather  broad  blackish 
dorsal  stripes  on  the  thorax,  and  a  wide,  black,  dorsal  stripe  extending  along  the 
abdomen,  becoming  narrower  toward  its  extremity  and  more  or  less  dilated  oppo- 
site the  upper  margin  of  each  segment,  which  is  marked  with  a  narrower  transverse 
black  stripe.  Many  bristly  hairs  project  from  different  parts  of  the  body,  and  the 
abdomen  is  snbcylindrical,  narrow,  and  but  slightly  tapering.  The  eyes,  occni)y- 
iug  a  greater  portion  of  the  head,  nearly  touch  each  other  above.  The  legs  are 
black  and  stroiiglj'  bristled ;  on  the  under  side  of  each  hind  femur  near  its  base  is  a 
tuft  of  tliese  bristles;  which  are  characteristic  of  this  calibage  fly.  This  tuft 
is  quite  noticeable  on  the  femur  of  the  male  fly,  especially  when  comparison  is  made 
with  the  corresponding  femur  of  the  female;  by  this  character  alone  the  male 
insect  can  be  recognized  and  separated  from  the  other  common  anthomyiian  pests. 
There  is  also  a  characteristic  row  of  short  bristles,  uneiiual  in  size,  on  the  inner  side 
of  tlie  hind  tibia  of  the  male  insect  that  will  help  to  distinguisli  the  species. 

"  Tlie  female  fly  is  of  a  lighter  ash-gray  color,  quite  indistinctly  striped  on  the 
thoiax  and  abdomen,  and  not  so  strongly  bristled  as  the  male.  Her  eyes  are  also 
quite  widely  separated  above.  The  abdomen  is  of  a  more  elongate  ovate  shape 
with  a  pointed  apex.  There  seems  to  be  no  special  characteristic  by  which  the 
female  fly  can  be  I'ccognized  and  separated  from  some  of  the  other  common  antho- 
myiians;  it  is  necessary  that  it  be  found  associated  with  its  male  to  determine  it 
with  certainty." 

For  comparison  illustrated  descriptions  are  given  of  the  onion  mag- 
got [Phorbia  ceparum)^  root  maggot  {Anthomyia  radicum),  and  fringed 
anthomyiian  {Phorbia  fusciceps).  The  onion  maggot  closely  resembles 
the  cabbage  root  maggot  in  size,  shape,  and  color,  but  differs  in  certain 
anatomical  features,  especially  in  the  arrangement  and  number  of  the 
fleshy  tubercles  of  the  caudal  segment.  The  adult  onion  fly  resembles 
the  cabbage  fly,  but  is  slightly  larger,  and  the  hind  femur  is  compara- 
tively bare  of  hair  at  the  base,  while  in  the  cabbage  fly  the  base  of  the 
femur  carries  a  tuft  of  hair.  The  life  histories  are  much  the  same. 
But  one  specimen  of  the  root  maggot  has  been  taken  in  the  United 
States,  and  therefore  no  immediate  damage  is  anticipated  from  it.  The 
maggots  of  the  fringed  anthomyiian  are  much  smaller  than  the  onion 
niaggitts  or  cabbage  root  maggots,  and  are  not  nearly  so  destructive 
to  vegetation.  Tbey  feed  on  a  number  of  plants  and  also  on  the  eggs 
of  the  Kiicky  Mountain  locust. 

The  relation  of  the  cabbage  root  maggot  to  the  club  root  of  cabbages, 
■wliicli  is  i)t)pulaily  supposed  by  gardeners  to  be  caused  by  the  insect, 
is  di-scussed,  and  the  disease  is  shown  to  be  due  to  the  cabbage  slime 
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mold  (PlasmodiopJiora  hrassiccv).  The  disease  and  maggot  attacks 
may,  however,  and  frequently  do,  occur  on  the  same  plant. 

The  flies  first  appear  in  the  latter  part  of  April  and  the  first  of  May, 
when  the  female  flies  may  be  seen  running  over  the  ground  about  the 
cabbage  plants  endeavoring  to  find  some  crevice  by  means  of  which 
they  can  creep  beneath  the  surface  of  the  soil  and  deposit  their  eggs 
cl.se  to  the  cabbage  stem.  About  55  eggs  are  probably  laid  by  each 
i\y,  although  some  hundreds  of  eggs  may  be  laid  about  a  single  plant 
by  different  flies.  The  eggs  are  white,  irregularly  ridged  and  grooved 
longitudinally  on  one  side,  and  0.04  in.  in  length.  The  eggs  hatch  iu 
froui  4  to  10  days,  depending  on  the  weather,  but  efforts  made  to  breed 
the  insect  from  eggs  in  continemeut  were  unsuccessful.  The  young 
maggots  immediately  attack  the  surface  of  the  root,  rasping  out  bur- 
rows aloug  the  surface,  and  first  devoting  themselves  to  tlie  rootlets, 
after  which  the  main  root  is  eaten  and  often  girdled.  The  burrows  are 
slimy,  and  the  decaying  roots  upon  the  death  of  the  plant  give  out  a 
sickening  odor.  The  larval  stage  is  believed  to  be  about  3  weeks, 
when  the  maggots  work  their  way  into  the  soil  an  inch  or  two  from  the 
roots  and  there  pupate.  The  pupal  stage  continues  from  15  days  to 
over  3  months,  but  the  majority  of  flies  issue  in  about  20  days. 

It  has  been  believed  that  there  are  3  or  4  annual  broods  of  the  insect, 
but  the  investigatious  show  that  there  are  but  2  distinct  broods,  with 
possibly  a  third.  The  flies  of  the  first  brood  appear  in  April  and 
shortly  deposit  their  eggs,  from  which  about  three  fourths  of  the  sec- 
ond brood  appear  in  June,  the  remainder  emerging  at  varying  times 
throughout  the  summer.  The  maggots  of  this  second  brood  work  on 
the  plants  in  July,  pupate,  and  some  of  them  emerge  as  adults  the  lat- 
ter part  of  that  month  or  in  August  as  a  third  brood,  but  the  majority 
hibernate  as  pupse  to  emerge  the  following  spring. 

As  natural  enemies  are  mentioned  chickens  and  rooks,  which  are  fond 
of  the  maggots,  but  in  eating  them  usually  pull  up  the  cabbage  plants, 
so  that  aid  of  this  kind  is  not  advised.  In  England  several  small 
hymenopters  are  parasitic  to  the  cabbage  root  maggot,  none  of  which 
are  found  in  this  country.  However,  a  cynipid  {Tryhliographa  antho- 
myim)  has  been  bred  Irom  pupse  in  various  parts  of  the  United  States, 
and  it  is  believed  will  play  an  important  part  in  checking  the  pest.  In 
addition  a  staphylinid  beetle  {Aleochara  nitida),  in  both  its  larval  and 
adult  forms,  attacks  the  maggots  and  piipse.  In  some  instances  the 
larvae  of  the  beetle  gnaw  their  way  into  the  pupoe  of  the  pest,  devour- 
ing the  contents,  and  undergo  their  metamorphoses  within  the  shell. 
A  species  of  Tromhidium  also  is  an  enemy  of  the  cabbage  fly,  sucking 
the  eggs. 

About  70  different  methods  have  been  recommended  for  combating 
the  cabbage  root  maggot  and  many  of  them  were  employed  in  the 
experiments  here  given.  Only  6  are  regarded  as  effective  and  recom- 
mended to  be  employed,  although  9  others  are  classed  as  doubtful  or 
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partially  effective.  The  eff'ective  methods  are  divided  into  preventive 
and  destructive  measures.  Frames  covered  with  cheese  cloth  or  fine 
netting  and  i^laced  over  the  plants  proved  an  efficient  protection  against 
the  Hies,  but  are  only  practicable  with  small  areas  and  a  few  choice 
plants.  Tarred  paper  cards  cut  hexagonally,  with  a  slit  reaching  to 
the  center,  where  a  star-shaped  cut  was  made  to  accommodate  the  stem 
of  the  plant,  were  applied  to  the  young  plants  on  setting  them  in  the 
field,  and  i)ressed  closely  down  to  the  surface  of  the  ground.  By  this 
means  the  female  fly  was  unable  to  get  at  the  base  of  the  stem  to  lay 
her  eggs,  and  thus  the  plants  were  protected.  Two  rows  of  300  plants 
each  were  protected  by  means  of  the  tarred  cards  on  April  19,  and  on 
May  21  less  than  50  plants  were  attacked  in  each  of  the  rows,  while 
hardly  50  plants  remained  standing  in  4  equal  untreated  rows  used  as 
checks.  The  cards  were  made  of  the  paper  called  "1-ply  tarred  felt" 
and  were  cut  out  by  a  stamping  tool  1^  in.  on  the  side.  This  method  is 
believed  to  afford  almost  complete  protection  to  cabbages  and  cauli- 
flowers. 

Destructive  measures,  such  as  crushing  the  eggs  by  rubbing  the  stems 
of  the  cabbages  with  the  fingers  every  few  days  and  by  hand  picking 
the  maggots,  proved  effectual,  but  the  amount  of  work  required  will 
hardly  recommend  them.  Two  insecticidal  substances  proved  very  effi- 
cient, a  carbolic  acid  emulsion  and  soil  injections  of  carbon  bisulphid. 
The  carbolic  acid  emulsion  was  made  by  dissolving  1  lb.  of  hard  soap 
or  1  qt.  of  soft  soap  in  a  gallon  of  boiling  water,  to  which  1  pt.  of  crude 
carbolic  acid  was  added,  and  the  whole  stirred  into  an  emulsion.  One 
part  of  this  was  added  to  30  parts  of  water  and  poured  around  the 
bases  of  the  plants,  about  4  oz.  being  used  at  each  application,  begin- 
ning when  the  plants  were  set  out  and  repeated  every  week  or  10  days 
until  the  last  of  ]\Iay.  To  bring  about  the  best  results  some  of  the 
earth  should  be  removed  from  about  the  plants  before  pouring  on  the 
emulsion.  In  the  experiments  none  of  the  cabbages  were  injured. 
This  method  is  believed  to  be  a  most  successful  and  practicable  one  for 
treating  radishes,  turnips,  or  onions,  but  lor  cabbages  and  cauliflowers 
the  application  of  carbon  bisulphid  is  preferred.  This  is  applied  by 
means  of  a  newly  devised  injector,  consisting  of  a  large  syringe  with  a 
cylinder  large  enough  to  hold  about  2  qt.  of  the  chemical  and  so  con- 
structed as  to  deposit  from  a  teaspoon ful  to  a  tablespoonful  of  the  liquid 
at  every  motion  of  the  piston.  The  nozzle  of  the  instrument  should  be 
inserted  into  the  soil  3  or  4  in.  from  the  plant  and  pushed  downward  to 
a  point  a  little  below  the  roots.  The  chemical  should  then  be  expelled, 
the  injector  withdrawn,  and  the  hole  filled  with  earth  by  means  of  the 
foot.  One  injection  is  usually  sufficient,  to  be  given  when  the  maggots 
have  well  appeared.    The  cost  is  about  1  ct.  for  every  10  plants. 

The  methods  designated  as  doubtful  or  but  partially  effective  are  the 
application  of  gas  lime,  kerosene  oil  and  sand,  lime,  and  liquid  manure 
to  the  soil,  and  the  employment  of  cultivation.    Of  insecticides  helle- 
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bore  and  kerosene  emulsion  produced  conflicting  results.  The  destruc- 
tion of  the  pupae  by  destroying  the  "old  stumps,"  by  fall  plowing,  and 
by  the  use  of  gas  lime  is  also  chissed  among  these  methods. 

Among  the  numerous  methods  that  have  been  thoroughly  tested 
and  found  ineffective  or  impracticable  maybe  mentioned  soil  selection, 
time  of  planting,  trap  crops,  different  fertilizing  substances,  rotation 
of  crops,  and  various  insecticides.  Tobacco  decoction  and  liainit  are 
regarded  as  not  having  been  sufiQciently  tested,  but  are  not  believed  to 
be  desirable. 

In  conclusion  the  bibliography  and  synonymy  of  the  insect  are  worked 
up  and  its  identity  and  relationships  discussed. 

Report  of  entomologist,  G.  H.  Perkins  ( Vermont  Sta.  Bpt.  1893j 
pp.  119-145,  Jigs.  19). — Brief  popular  notes  on  insecticides  and  on  vari- 
ous insects  that  proved  more  or  less  injurious  throughout  the  State 
during  the  year,  with  prefatory  remarks  on  the  nature  and  methods  of 
investigations  in  economic  entomology  and  the  care  and  perseverance 
required. 

Directions  are  given  for  the  preparation  of  various  insecticides,  and 
exijeriments  are  mentioned  for  proving  their  respective  efficiency, 
P-aris  green  and  lime,  and  kerosene  emulsion,  are  advised  for  insects 
attacking  the  foliage;  dilute  kerosene  emulsion  for  root-infesting  in- 
sects; and  bisulphid  of  carbon  for  grain  insects.  Experience  with  pot- 
ash salts  used  as  fertilizers  leads  to  the  opinion  that  their  insecticidal 
powers  have  been  overrated. 

An  insect  new  to  the  State,  Catastega  aceriella,  is  mentioned  as  attack- 
ing maple  leaves,  constructing  a  web-covered  tunnel  on  the  undersides 
of  the  leaves.  Considerable  damage  to  the  shade  trees  is  feared,  and 
Kpraying  with  Paris  green  or  arsenate  of  lead  as  soon  as  the  caterpil- 
lars appear  in  the  spring  is  advised. 

Illustrated  descriptive,  life  history,  and  remedial  notes  are  given  for 
the  horn  fly  {Hfcmatohia  serrata),  apple  maggot  {Trypeta  pomonella),  and 
various  cutworms,  particularly  the  following:  Agrotis  ypsilon,  Feri- 
droma  saucia,  Koctua  clandestina,  Feltia  suhgothica,  Carneodes  messoria, 
Mamestra  subjuncta,  Xylophasia  devastatrix,  and  Nephelodes  minians. 

The  horn  fly  has  spread  over  the  most  of  the  State  and  is  causing 
more  or  less  annoyance.  Spraying  infested  cattle  with  kerosene,  de- 
stroying the  eggs  of  the  flies  by  sprinkling  quicklime  over  the  drop- 
pings, and  other  common  remedies  are  advised. 

The  life  history  of  the  apple  maggot  is  given  in  detail,  attention  being 
called  to  the  fact  that  the  eggs  are  laid  in  the  pulp  of  the  apple  instead 
of  on  the  skin  and  that  they  are  deposited  from  July  until  frost,  thereby 
a  continuous  appearance  of  adults  being  provided.  Destroying  wind- 
falls, preferably  by  turning  hogs  into  the  orchards,  is  recommended, 
and  burning  the  grass  during  the  winter  in  such  orchards  as  are  kept 
in  sod.  It  is  believed  also  that  lime,  ashes,  salt,  or  similar  substances 
applied  to  the  ground  will  have  the  eflect  of  destroying  the  larvae  at 
the  time  of  pupation. 
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Twenty-six  species  of  cutworms  are  cited  as  occurring  in  Yermont, 
but  only  tliose  mentioned  above  are  considered  worthy  of  notice  in 
detail.  Poisoned  trap  food,  fall  plowing,  and  other  usual  treatment  is 
recommended. 

Habits  and  metamorphoses  of  insects  (Coleoptera,  Ptinidse),  IV, 
V.  Xambeu  {Ann.  Soc.  Ent.  France,  63  {1894),  jyp.  459-501).— The  author 
introduces  this  paper  with  a  general  account  of  the  characteristics  of 
the  larvae  and  i^upse  of  European  Ptinidce  (= subfamily  Ptinince,  Lee. 
&  Horn),  their  habits,  mode  of  occurrence,  and  injuries  done  by  them. 
The  eggs  of  one  species,  Ptinus  irrotatus,  are  described.  Two  hymen- 
opterous  parasites  are  mentioned,  and  one  of  them,  Scleroderma  sp., 
bred  from  the  pupae  of  Ptinus  hrunncus,  is  described  in  the  larva  and 
imago  states.  The  larvae  of  the  following  species  of  Ptinidce  are 
described  in  detail:  Hedohia pubescens,  H.  imperialis,  Ptinus  hrunneus, 
P.  duhius,  P.  ornatus,  P.  germaniis,  P.  sexpunctatus,  P.  fur,  P.  aubei,  P. 
irroratus,  P.  auherti,  P.  latro,  Niptus  suhmetallicus,  JSf.  crenatus,  N.  lioJo- 
sericeus,  Mozium  sulcatum  and  Gibbium  seotias.  A  bibliography  of  the 
biology  and  notes  on  geographical  distribution  conclude  the  article. 
Most  of  these  species  are  of  economic  importance  and  a  number  of  them 
occur  also  in  !N"orth  America,  while  others  are  sure  to  be  imx)orted  in 
the  course  of  time. — e,  a.  schwarz. 

Legislation  against  injurious  insects,  L.  O.  Howard  ( U.  8.  Dept. 
Agr.,  division  of  Entomology  Bui.  33,  pp.  46). — This  consists  of  a  com- 
pilation of  the  laws  and  regulations  in  the  United  States  and  British 
Columbia  regarding  insecticide  work,  and  providing  for  the  inspection 
and  quarantine  of  trees,  shrubs,  fruits,  and  other  objects  upon  which 
injurious  insects  may  be  introduced.  The  legislation  against  injurious 
insects  is  quoted  from  the  statutes  of  California,  Oregon,  Washington, 
Idaho,  New  Jersey,  Colorado,  Missouri,  Kansas,  Minnesota,  Nebraska, 
and  British  Columbia.  The  laws  are  more  extensive  and  comprehen- 
sive in  California,  Oregon,  and  other  western  States.  In  the  west-cen- 
tral States  the  legislation  is  almost  entirely  against  grasshoppers.  In 
addition  is  given  the  legislation  against  foul  brood  in  New  York  and 
Utah. 

This  compiled  bulletin  is  issued  to  attract  the  attention  of  agricul- 
turists and  horticulturists  toward  the  necessity  for  the  i)assage  of  such 
laws  and  to  form  an  easy  source  of  information  for  persons  engaged  in 
the  drafting  of  such  regulations. 

Spray  calendar,  E.  G.  Lodeman  {New  Yorh  Cornell  Sta.  dr.,  Feb.^ 
1895). — This  consists  of  a  table  showing  the  times,  substances,  and 
methods  for  spraying  various  orchard  and  small  fruits  and  flowers,  as 
preventive  means  against  insects  and  fungus  attacks.  The  directions 
for  making  the  applications  are  briefly  and  concisely  summarized  in  the 
different  columns  of  the  table.  In  addition  formulas  are  given  for  the 
prej)aration  of  Bordeaux  mixture,  ammoniacal  copper  carbonate,  copper 
sulphate  solution,  Paris  green,  London  purple,  hellebore,  and  kerosene 
emulsion. 
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Histological  observations  on  the  functional  adaptations  of  the  epidermic 
cells  of  insects,  J.  Chatix  {Compt.  Rend.,  120  {1895),  No.  4,  pp.  213-215). 

Two  new  species  of  Lecanium  from  Brazil,  T.  D.  A.  Cockehell  (Amer.  Nat., 
2S  {1S95),  Xo.  2,  pp.  174, 175). — L.  reliculatum  and  L.  baccharidis  are  described  as  new. 

The  imported  cabbage  butterfly,  A.  N.  Caidell  {Amer.  Hort.,  5  {1895),  No.  2, 
pp.  22,  23,  figs.  3). — Popular  life  liistory  and  remedial  notes,  dusting  with  Paris  green 
being  recommended. 

The  cabbage  plusia,  A.  N.  Caudell  {Amer.  Hort.,  5  {1895),  No.  2,  p.  21,  fig.  1).^ 
A  brief  popular  descriptive  note  on  Plusia  brassicce. 

The  turnip  gall-weevil,  S.  Heatos  {Gard.  Chron.,  17  {1895),  p.  398,  fig.  1).—A 
description  of  Ceulorhynchus  sulcieoUis.  Gas  lime  at  the  rate  of  not  more  than  80 
cwt.  per  acre  is  recommended  as  a  preventive  treatment. 

A  spring  wheat  pest,  Clausen  {Landic.  TVochenbl.  Schles.  Hoist.,  45  {1895),  No.  11, 
pp.  162, 163). 

A  destructive  caterpillar  {Ztschr.  Jandw.  Ver.  Hessen,  1895,  No.  9,  pp.  68,69). — 
Notes  are  giveu  on  a  silk-si)iuuiug  caterpillar  which  has  caused  considerable  damage 
to  the  leaves  of  Helhboris  uiger. 

Injurious  insects  and  fungi  {Jour.  {^Britishl  Bd.  Agr.,  1  {1895),  No.  3,  pp.  300- 
316). — Ilhistrated  descriptions  with  suggestions  for  their  repression  are  given  for 
the  woolly  aphis  and  goat  moth,  and  notes  on  horticultural  legislation  in  British 
Columbia,  cabbaue  root  maggot  in  America,  and  wireworms. 

Legislation  against  injurious  insects,  J.  B.  Smith  {Ent.  News,  6  {1895),  No.  4, 
p.  12,2). — Comments  upon  Bulletin  33  of  the  Division  of  Entomology,  U.  S.  Depart- 
ment of  Agriculture  (E.  S.  R.,  6,  p.  916). 

The  inefficiency  of  Botrytis  tenella  in  combating  ■w^hite  grubs  {Eev.  Scientif., 
3  {1894),  Her.  4,  No.  14, p.  441). — The  author  calls  attention  to  the  failure  of  Botrytis 
tenella  for  the  repression  of  white  grubs. 
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Investigations  on  papsin  digestion,  F.  Klug  {PJHigerh  Arch. 
PIii/sioL,  60,  No.  182,  pp.  43-70). — The  author  studied  this  subject  with 
relerence  especially  to  the  effect  of  the  strength  of  the  pepsin  solution, 
the  percentage  of  hydrochloric  acid  it  contains,  the  duration  of  diges- 
tion, and  the  temperature.  Pepsin  prepared  from  the  stomach  of  cattle, 
swine,  and  dogs  was  nsed,  and  the  products  of  the  digestion  were 
investigated.  His  conclusions  are  as  follows:  (1)  Of  a  number  of 
extracts  of  a  stomach  lining  made  consecutively,  the  first  is  less  pow- 
erful than  the  later- ones.  The  activity  of  the  first  extract  can  be 
increased  by  diluting  with  water  acidulated  with  hydrochloric  acid,  or 
by  allowing  it  to  stand  for  24  hours  before  using.  (2)  For  studies  in 
artilicial  digestion  cooked  egg  albumen  is  best  fitted,  but  it  must  be 
borne  in  mind  that  this  contains  about  0.7  per  cent  of  deutero-albumose. 
(3)  Ammonium  sulphate  and  common  salt  both  retard  pepsin  digestion, 
the  latter  about  0.5  i)er  cent.  (4)  The  quantity  of  the  pepsin  in  the 
digestive  fluid,  that  is,  the  strength  of  the  solution,  is  of  marked  effect 
on  digestion.  A  solution  containing  0.5  to  O.OI  per  cent  of  pepsin 
digests  best,  and  the  activity  of  the  solution  diminishes  as  it  is  stronger 
or  weaker  than  this.  Pepsin  from  the  dog  is  most  active  in  a  0.01  per 
cent  solution,  while  that  from  pigs  or  cattle  works  best  in  a  0.1  per  cent 
solution.  (5)  Pepsin  digests  best  in  the  presence  of  0.5  to  O.G  per  cent 
of  hydrochloric  acid.     Hence,  a  solution  containing  0.1  per  cent  of 
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pepsin  and  0.6  per  cent  hydrochloric  acid  is  the  most  advantageous. 
Twenty  centimeters  of  such  a  sohition  will  bring  6  gm.  of  hard  cooked 
egg  albumen  into  solution  in  10  to  15  hours.  (6)  The  digestion  pro- 
gresses rapidly  during  the  first  10  to  15  hours,  especially  the  first  4; 
after  that  it  progresses  very  slowly;  the  formation  of  peptone  and 
albumoses  steadily  increases,  while  by  long  continued  digestion  the 
syntonin  gradually  decreases.  (7)  In  all  the  tests  made  syntonin  and 
albumoses  could  be  detected  in  the  digestive  solution  within  5  minutes 
after  the  digestion  had  begun.  (8)  Where  the  pepsin  from  cattle  and 
swine  was  used  peptone  did  not  appear  until  nearly  4  hours  after  com- 
mencing, while  with  dog  pepsin  it  appeared  in   20  to  40  minutes. 

(9)  Since  the  pepsin  from  the  dog  surpasses  that  from  cattle  or  pigs 
in  activity,  it  is  believed  probable  that  there  are  different  pepsins. 

(10)  Digestion  takes  place  at  as  low  a  temperature  as  0°  0.  and  increases 
with  increasing  temiierature  up  to  50  to  GO^  C,  above  which  it  dimin- 
ishes and  ceases  at  80°  0.  (176°  F.).  (11)  Syntonin  (precipitated  by 
neutralizing)  and  the  albumoses  (obtained  by  ammonium  suliDhate) 
appear  in  the  digestive  solution  simultaneously.  (12)  Syntonin  does 
not  occur  as  a  result  of  the  hydrochloric  acid  alone,  but  like  the  albu- 
moses and  peptone  is  a  product  of  the  united  action  of  the  hydrochloric 
acid  and  pepsin.  (13)  Ammonium  sulphate  and  common  salt  both 
retard  pepsin  digestion,  the  latter  about  0.5  per  cent. 

Comparing  prairie  hay  -with  timothy  hay,  T.  L.  Hacker  {Minne- 
sota Sta.  Bui.  35y  pp.  65-81). — This  comj)arison  was  made  on  16  cows 
divided  into  4  lots.  These  lots  were  fed  grain  with  timothy  hay  or 
prairie  hay  in  alternating  periods,  silage  being  added  to  the  ration  of 
2  of  the  lots  all  the  time.  The  grain  consisted  of  a  mixture  of  bran, 
ground  barley,  corn  meal,  and  linseed  meal. 

"The  prairie  hay  secured  was  fine  in  blade,  of  good  quality,  apparently  early  cut 
and  not  exposed  to  rain  before  stacking.  It  was  almost  free  from  swale  grnss  and. 
tall  blue  joint.  The  timothy  hay  was  medium  fine,  rather  short,  cut  early  and 
properly  cured,  had  a  fine  flavor,  good  color,  and  was  first  grade  in  every  respect." 

Tlie  analyses  of  the  feeding  stuffs  used  are  tabulated,  together  with 
the  record  of  the  food  consumed  and  milk  and  fat  produced  by  each 
cow  in  the  several  lots. 

In  calculating  the  financial  result  prairie  hay  is  valued  at  $3.20  and 
timothy  hay  at  $5.60  per  ton.  The  general  summary  of  results  is  as 
follows : 

"(1)  As  between  early  cut  and  well  cured  timothy  hay  and  fine  well  cured  upland 
prairie  hay,  cows  preferred  the  prairie  hay. 

"  (2)  Prairie  hay  was  at  least  equal  to  timothy  for  the  production  of  milk  and 
butter  fat. 

"  (3)  At  the  present  price  of  the  2  kinds  of  hay,  milk  was  produced  at  13  per  cent 
less  cost  and  butter  fat  at  12  per  cent  less  cost  when  prairie  hay  was  fed." 

Ensiling  soja  bean  and  vetch,  J.  L.  Hills  ( Vermont  Sta.  Rpt.  1893, 
pp.  109, 110). — Soja  bean  and  Russian  or  villous  vetch  were  each  grown 
on  plats  containing  2,500  sq.  ft.,  and  the  green  crops  cut  and  ensiled, 
a  part  of  the  soja  bean  by  itself  and  a  part  mixed  with  the  vetch. 
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"ARei  a>joiit  6  months  the  silos  were  opened  and  the  contents  fed  out.  The  cows 
ate  the  silages  readily,  but  the  quantities  were  too  small  to  admit  of  experimental 
feeding.     Both  silages  kept  nicely  and  had  a  pleasant  aromatic  odor." 

The  losses  in  ensiling  are  calculated.  These  amonnted  to  14  per  cent 
of  the  dry  matter  in  case  of  the  soja  bean  and  25  per  cent  in  case  of 
the  soja  bean  and  vetch.  The  composition  of  the  green  material  and 
the  silage  is  given  as  follows: 

Composition  of  (ireen  and  ensiled  soja  bean  and  villous  vetch. 


Composition  of  dry  matter. 
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Feeding  test  -with  various  silages,  J.  L.  Hills  {Vermont  Sta.  Bpt. 
1893,  pp.  70-81). 

Robertson  mixture  vs.  corn  silage  (pp.  70-75). — The  object  of  this  trial 
was  to  compare  the  composition  and  the  feeding  value  of  silage  made 
from  a  mixture  of  corn,  horse  beans  (whole  plant),  and  sunflower  heads, 
as  proposed  by  Prof.  J.  W.  Eobertson,  of  Canada,  with  silage  made 
from  corn  alone.  Two  fifths  of  an  acre  of  corn,  one  fifth  of  an  acre  of 
horse  beans,  and  one  tenth  of  an  acre  of  sunflowers  were  planted  for 
this  purpose  and  cultivated  as  usual.  All  except  the  horse  beans  did 
well.  Early  in  October  this  Robertson  mixture  was  harvested  and 
ensiled  in  one  half  of  a  silo,  the  other  half  being  filled  with  ordinary 
corn.  The  silo  was  in  poor  repair,  and  the  loss  in  ensiling  was  unusu 
ally  large.  It  amounted  to  33  per  cent  of  the  dry  matter  for  the  corn 
silage  and  43  per  cent  for  the  mixed  silage.  Analyses  are  given  of 
the  materials  as  put  in  the  silo  and  of  both  kinds  of  the  good  and 
spoiled  silage.  The  following  table  shows  the  composition  of  the  mate- 
rials as  put  in  and  the  silage  taken  out : 

Composition  of  green  and  ensiled  material. 


Composition  of  dry  matter. 
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"The  effect  of  the  horse  beans  aud  sunflower  heads  in  the  Robertson  mixture  is 
plainly  shown  in  the  protein  and  ether  extract  percentages. 

The  feeding  value  of  these  2  kinds  of  silage  was  tested  in  a  feeding 
trial  with  5  cows,  covering  4  periods  of  3  weeks,  which  began  Decem- 
ber 24.  The  trial  was  rather  unsatisfactory,  as  2  of  the  cows  were 
found  to  be  tuberculous  and  were  slavightered,  and  the  others  were 
removed  to  an  old  barn,  where  they  suffered  mucb  from  the  cold  and 
were  evidently  affected  by  the  changed  conditions.  The  results  of  the 
trial  are  tabulated.  Under  the  conditions  prevailing  "the  mixture  did 
not  in  these  cases  appear  superior  to  corn  silage  in  feeding  value.  We 
do  not  feel,  however,  justified  in  laying  much  stress  on  the  results 
owing  to  the  unfortunate  complications." 

Rye  silage  vs.  corn  silage  (pp.  75-77). — Twelve  cows  were  divided  into 
2  lots  and  fed  during  2  periods  of  4  weeks  each  on  rye  silage  or  corn 
silage,  the  lots  being  alternated  on  these.  The  cows  received  corn 
meal,  wheat  bran,  and  hay  in  addition  to  the  silage.  The  composition 
of  tlie  corn  and  rye  silage  is  given. 

"The  rye  silage  was  much  drier  than  the  corn  silage  and  was  not  relished  as  well. 
The  cows  were  induced  to  eat  all  they  would,  yet  left  a  good  many  orts,  and  ate  but 
three  quarters  as  much  dry  matter." 

The  results  of  the  feeding  are  tabulated.  Considerably  more  hay 
was  eaten  with  the  rye  silage  than  with  the  corn  silage.  About  10  per 
cent  less  milk  and  butter  was  j)roduced  on  the  rye  silage.  There  was 
a  sill  inka,i:e  of  about  2  per  cent  in  passing  from  corn  silage  to  rye  silage, 
and  a  gain  of  about  2  per  cent  in  changing  from  rye  to  corn  silage.  The 
indications  are  that  there  was  a  loss  of  about  one  half  from  natural 
fermentation  and  fire  fanging  in  ensiling  of  rye. 

Corn  and  soja  bean  silage  vs.  corn  silage  (j)p.  77-79). — Four  rows  of 
corn,  equivalent  to  one  fifth  of  an  acre,  with  soja  beans  jilanted  in  the 
same  rows,  was  harvested  and  ensiled  separately;  and  for  comparison 
an  equal  area  of  the  same  corn  grown  without  soja  beans.  The  com- 
position of  the  materials  as  put  in  and  of  the  2  kinds  of  silage  as  taken 
out  is  given.  The  2  kinds  of  silage  were  fed  to  2  lots  of  2  cows  each 
in  alternating  18-day  periods. 

"Both  l^inds  of  silage  were  well  relished."  .  .  . 

"The  milk  was  richer  in  -both  cases  during  the  soja  bean  aud  corn  silage  feeding. 
This  latter  apjjcars  to  be,  practically,  the  only  gain  made  by  the  addition  of  the  soja 
bean  to  the  corn. 

"It  ATould  appear,  then,  that  the  addition  of  this  small  amount  of  soja  bean  plants 
to  tli(^  corn  in  the  silos  did  not  materially  improve  the  silage,  or  increase  the  milker 
butter  yields.  Pl.inting  in  the  row  with  the  corn  was  found  to  be  better  than  plant- 
ing in  separate  rows,  because  of  greater  economy  of  room  and  labor." 

Pea  and  oat,  and  vetch  and  oat  vs.  corn  silage  (pp.  79-81). — The  crops 
from  2  plats  of  oats  and  hairy  vetch  and  2  of  oats  and  peas  were  har- 
vested and  ensiled  together,  no  effort  being  made  to  keep  the  different 
kinds  separate.  This  silage  was  fed  out  to  the  herd  between  October 
7  and  November  17.  Analy.-es  of  the  materials  as  put  in  the  silo  are 
given,  together  with  a  brief  record  of  the  herd  while  the  silage  was  fed. 
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"  Nearly  7  ll)s.  more  butter  were  produced  by  these  6  cows  fed  6  weeks  on  pisture 
witb  ensiled  oats,  vetches,  and  peas  than  was  made  in  the  6  weeks  immediately 
preceding,  on  pasture,  old  silage,  and  fresh  fodder  corn,  and  nearly  40  lbs.  more  in 
the  6  weeks  imnu'diately  following,  when  corn  and  rye  silages  were  eaten. 

"It  is  not  claimed  that  this  is  a  strictly  controlled  experiment,  but  it  serves  to 
show  that  oats  and  vetch,  and  oats  and  peas,  ensiled,  may  be  expected  to  produce 
at  least  as  good  returns  at  the  milk  pail  and  in  the  churn  as  will  corn  silage." 

Feeding  trials  with  animals,  F.  E.  Emery  {Forth  Carolina  Sta. 
Bui  1(1.'),  pj).  419-449). 

The  effect  of  cotton- seed  hulh  and  meal  as  cattle  food  (pp.  419-124). — A 
discussion  is  giveu  of  the  general  cliaiacter  and  feeding-  value  of  cotton- 
seed hulls  and  cotton-seed  meal,  and  a  review  of  the  results  obtained 
in  a  number  of  experiments,  principally  at  the  station,  in  feeding  these 
nniterials  in  various  combinations  to  steers  and  cows.  From  the  expe- 
rience at  hand,  rations  containing  these  materials  are  suggested  for 
fattening  and  for  milk. 

"Where  it  is  desirable  to  feed  an  animal  just  sufficient  to  maintain  it  without 
loss,  the  following  rations  may  be  used :  Hulls  from  rather  green  seed  may  be  fed 
alone,  the  particles  of  seed  kernels  remaining  accidentally  with  the  hulls  being 
counted  on  for  maintenance,  or,  perhaps,  even  for  slow  fattening.  .  .  .  With  well 
cleaned  hulls,  however,  some  cotton-seed  meal  must  be  used,  depending  somewhat 
on  the  animal  fed.  .  .  .  Probably  8  or  10  lbs.  of  hulls  to  1  lb.  of  meal,  when  fed  in 
quantity  (as  much  as  can  be  eaten  clean),  will  support  life  and  maintain  the  weight 
of  ueat  stock. 

"P'orslow  fattening  rations  ranging  from  7  of  hulls  to  1  of  meal  down  to  5  or  4  to 
1  may  be  used,  depending  on  the  animals  fed  and  skill  of  the  feeder.  .  ,  . 

"Rations  for  making  good  beef  quickly  may  range  from  4  to  1  down  to  2  to  1,  or 
even  1.5  to  1,  as  we  have  fed  steers  successfully  on  the  latter  ration.  .  .  . 

"When  a  cow  has  passed  about  4  or  5  months  of  gestation,  and  the  flow  of  milk 
has  greatly  diminished,  she  may  be  put  on  a  ration  of  hulls  and  meal,  which  may  be 
varied  from  4  to  1  to  as  much  as  7  or  8  to  1  of  hulls  to  meal  until  she  has  dried  off. 
This  will  supjjort  the  cow  well.  It  would  be  well  all  this  time,  however,  to  be  feed- 
ing once  per  day  some  hay,  stover,  straw,  or  let  her  graze  part  of  each  day.  For  2 
or  3  weeks  before  calving,  the  cow's  ration  should  be  changed  by  substituting  a 
bucculent  diet  or  bran  for  the  cotton-seed  meal." 

Cotton-seed  meal  as  a  horse  food  (pp.  425,  426). — Two  horses  were 
fed  in  the  first  period  a  ration  of  clover  straw  (chaff),  corn  meal, 
and  ship  stuff,  on  which  one  horse  gained  and  the  other  lost  in  weight. 
During  the  second  period  corn  meal  and  ship  stuff  were  both  reduced 
1  lb.,  and  2  lbs.  of  cotton-seed  meal  fed  instead.  During  this  period 
both  horses  gained  in  weight;  there  was  "an  almost  regular  advance 
in  body  weight."  In  the  third  period  the  cotton-seed  meal  was  increased 
to  3 J  lbs.  and  the  clover  straw  was  changed  to  timothy  hay.  JSTeither 
horse  ate  the  timothy  hay  well  and  the  period  lasted  only  8  days. 

"Neither  horse  showed  any  symptoms  to  indicate  that  the  cofclon-seed  meal  dis- 
agreed with  it,  but  both  objected  to  late-cut  timothy  hay  after  crimson  clover 
straw  and  chaff.  .  .  . 

"Later,  in  reply  to  an  inquiry,  Mr.  E.  d'Alinge,  of  the  Biltmore  estate,  writes  that 
he  has  for  some  time  been  feeding  2  lbs.  per  day,  except  Sundays,  to  work  horses 
and  mules.     The  ration,  with  cotton-seed  meal  in  this  case,  being  as  follows:  13  to 
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15  lbs.  cut  hay  and  finely  cut  corn  fodder,  4  lbs.  wheat  bran,  2  lbs.  cotton-seed 
meal,  6  lbs.  corn  meal;  the  whole  mixed  together.  On  Sundays  a  change  is 
allowed  to  whole  grain,  oats  and  corn,  and  uncut  hay." 

Cottonseed  meal  for  pigs  (p]).  42G,  427,  433-430). — Two  pigs,  weigMug 
about  90  lbs.  each,  were  fed  the  same  ration,  except  tbat  one  received 
corn  meal  and  the  other  an  equal  amount  of  cotton- seed  meal. 

"As  the  result  of  feeding  cotton-seed  meal,  it  may  be  stated  that  4  oz.  were  fed  per 
day  with  32  oz.  of  wheat  bran  for  20  days,  and  20  oz.  per  day  of  cotton-seed  meal 
with  40  oz.  of  wheat  bran  for  the  following  21  days  were  fed  and  nearly  all  con- 
sumed by  a  hearty  pig,  without  faltering;  but  when  2  lbs.  per  day  were  fed,  the  pig 
refused  to  eat  so  much,  and  became  sick  on  what  was  eaten,  but  recovered  on  a  corn 
diet.  .  .  . 

"Later  a  little  more  cotton-seed  meal  was  fed,  but,  rather  than  risk  the  loss  of 
the  pig,  it  was  dropped.  After  feeding  a  period  on  corn  meal,  both  were  slauglitered 
and  comparisons  of  live  and  dressed  weights  were  made.  The  pig  which  was  fed 
on  cotton-seed  meal  weighed  25  lbs.  less  than  the  other,  and  dressed  71.21  per  cent 
of  live  Aveight.     The  pig  fed  on  corn  meal  dressed  73.68  per  cent  of  live  weight." 

Cotton-seed  meal  for  calves  (pp.  427,  436-439). — Three  calves  were  fed 
skim  milk  to  which  one  fourth  to  one  half  a  pound  of  cotton-seed  meal 
was  added.  After  feeding  a  month  or  a  mouth  and  a  half  all  of  the 
calves  died. 

"  The  death  of  one  was  due  to  licking  up  or  eating  sand.  The  other  two  are  sup- 
posed to  have  been  victims  of  some  toxic  agent  in  the  cotton-seed  meal  which  power- 
fully affects  the  nervous  system.  Tliis  apparently  attacked  three  mature  cows, 
probably  causing  the  death  of  one." 

Feeding  sMm  milk  to  lambs  (p.  428). — Ten  lambs  were  fattened  on 
skim  milk  with  wheat  bran,  oats,  corn,  and  green  clover.  All  of  the 
lambs  were  very  wild.  The  tabulated  financial  result  shows  that  "not 
only  was  nothing  received  for  the  separated  milk  which  was  fed,  but 
there  was  a  loss  on  the  other  food  eaten." 

A  pig  feeding  test  (pp.  428,  429,  440-447). — Four  pigs,  weighing  from 
75  to  IOC  lbs.,  were  fed  in  10-day  periods  to  test  5  different  rations  com- 
posed of  wheat  bran,  cowpea  meal,  and  corn  meal  mixed  in  different 
proportions.  The  rations  for  all  the  pigs  were  the  same  except  that 
the  food  for  one  was  mixed  with  a  little  hot  water  and  allowed  to  stand 
from  one  feeding  to  the  next;  for  another  was  mixed  to  a  thin  slop;  for 
a  third  was  mixed  with  cold  water,  and  for  a  fourth  fed  dry.  Skim 
milk  or  buttermilk  was  added  to  the  food.  The  results  of  the  trial  are 
fully  tabulated. 

"The  addition  of  sufficient  cold  water  to  the  grain  to  make  the  ration  sloppy  gave 
tlie  poorest  result  in  gain,  while  the  dry  food  gave  the  best  result. 

"As  to  the  result  of  the  feeding,  the  gain  in  weight  paid  for  the  value  of  the  grain 
fed,  and  paid  also  for  the  separated  milk  for  the  50  days'  feeding,  from  1.4  cts.  to  2.03 
cts.  per  gallon.  Duriug  the  last  50  days  there  was  not  enough  gain  in  live  weight 
to  pay  for  tlie  grain  fed,  and  consequently  nothing  was  received  for  the  milk," 

A  system  of  feeding  young  calves  (pp.  429,  430,  448,  449). — Eeceipts 
are  given  for  foods  used  at  the  station  for  young  calves  in  changing 
from  cows'  milk  to  skim  milk.  These  consisted  for  the  most  part  of 
whole  milk,  skim  milk,  and  linseed  meal  in  different  proportions. 
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Fattening  mature  steers  on  cotton  seed  and  cowpea  hay,  R.  L. 
Bennett  aud  G.  B.  Irby  {Arkansas  ^ta.  Bui.  31,  pp.  3-11). — Two  half- 
grade  3-year-old  steers  were  fed  in  box  stalls  for  90  days,  begiuiiing; 
January  23.  Both  received  whole  cotton  seed  and  cowpea  hay,  the 
amount  being  13.G  lbs.  of  seed  and  20  lbs.  of  hay  per  steer.  The  steers 
gained  270  lbs.  and  274  lbs.,  respectively.  They  were  bought  at  2  cts. 
per  pound  and  were  estimated  to  be  worth  3J  cts.  at  the  close  of  the 
trial.  With  cowpea  hay  at  i  "  per  ton  and  cotton-seed  meal  at  $5, 
there  was  a  profit  of  $21.30  ior  the  2  steers. 

**Two  small  l|-year-okl  steers  were  fed  for  35  days  in  the  experiment  in  exact 
manner  of  the  2  largo  steers.  They  showed  no  had  eflects  whatever  from  the  seed, 
and  made  a  daily  average  gain  of  3.1  Ihs." 

Raising  dairy  bred  calves,  T.  L.  Hacker  {Minnesota  8ta.  Bui.  35, 
pp.  82-92,  fig.  1). — This  experiment  was  made  to  compare  the  cost  of 
raising  calver^  on  whole  milk,  and  on  skim  milk  supplemented  by  flax- 
seed meal,  and  to  note  the  effects  of  these  2  rations  on  the  thriitiuessof 
the  calves.  Nine  calves  were  used,  1  being  fed  on  whole  milk  during 
a  period  of  60  days,  while  8  were  gradually  changed  to  skim  milk  and 
flaxseed  meal.  The  time  covered  by  the  trial  varied  from  12  to  24 
weeks  with  the  different  calves.  The  food  eaten,  gain  in  weight,  and 
cost  of  the  food  per  pound  of  gain  are  tabulated  for  each  animal,  and 
an  analysis  is  given  of  the  flaxseed  meal.  The  following  table  gives  a 
general  summary  of  the  results: 

Summary  of  feeding  experiments  with  calves. 


Length 
of  tiial. 

Cost  of 
food. 

Weight 

at  en. I  of 

trial. 

Gain  iu  live  weight. 

Cost  of 
food  per 

pound 
of  gaiu. 

Total. 

AveiMge 
Iierilay. 

Pounds. 
1.90 
1.19 

1.28 
.95 
1.07 
1.  14 
2.01 
1.25 
1  14 

Calf  No.  1,  whole  milk  diet 

Days. 
.      61 
84 
140 
140 
1-10 
108 
108 
168 
168 

$13.88 
3.48 
5.07 
4.82 
5.10 
6.58 
7.32 
5.33 
6.55 

Pounds. 
245 

IGO 
234 
205 

2';5 

2.">7 
4J0 
270 
205 

Poimds. 
100 
100 
179 
133 
150 
192 
3::,S 
210 
193 

Cents. 
9  69 

Calf  No.  2   skim  milk  diet 

3  49 

2.88 
3.84 
3.51 
3.47 

O    4Q 

Calf  No.  6  skim  milk  diet     

2  54 

Calf  No  9,  skim  milk  diet 

3  71 

Average  for  calves  fed  on  Sikim  milk . 

1.25 

3  23 

"While  the  experiment  was  fairly  satisfactory  as  to  the  general  growth  of  the 
calves,  the  details  in  feeding  were  not  as  carefully  carried  out  as  the  importance  of 
the  work  required.  It  is  therefore  being  repeated  with  a  view  of  obtaining  more 
accurate  data,  though  it  can  hardly  be  expected  that  our  efiorts  will  result  in  grow- 
ing a  finer  lot  of  calves." 

Effect  of  weather  on  the  quantity  and  quality  of  milk,  J.  L. 
Hills  {Vermont  Sta.  Rpt.  1893, pp.  88-92). — Observations  on  this  sub- 
ject have  previously  been  reported  by  this  station  in  the  Annual  Beports 
for  1891  and  1892  (E.  S.  E.,  4,  p.  491;  and  5,  p.  322).  In  addition  to 
these  tests  observations  are  here  rejiorted  on  tv.'o  other  tests.    The 
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first  of  these  v^as  with  17  cows  and  extended  from  September  15  to 
early  in  IStoveniber.  The  cows  were  at  pasture  but  were  stabled  dur- 
ing the  night.  The  cows  were  grouped  according  to  the  quality  of  their 
milk,  and  samples  of  the  morning's  and  night's  milk  of  each  grouj) 
were  tested  daily  with  the  Babcock  test  and  lactometer.  Opportunity 
was  afforded  for  72  comparisons  of  the  effect  of  changes  of  temijera- 
ture  on  percentages  of  total  solids  and  fat  in  the  milk. 

"In  cases  of  general  rising  quality  no  connection  with  weather  could  be  traced. 
The  amount  of  change  was  as  great  one  way  as  another. 

"During  stationary  temperatures,  more  or  less  quality  fluctuations  occurred,  but 
they  were  found  to  be  equally  divided  in  direction. 

"  In  brief,  it  may  be  said  that  more  than  half  (55  per  cent)  of  the  changes  in  fat 
percentage,  and  nearly  two  thirds  (65  per  cent)  of  the  changes  in  per  cents  of  total 
solids  were  opposite  to  those  of  the  thermometer,  but  that  for  periods  of  more  than 
a  day  the  inverse  character  of  the  qualitj^  change  was  less  marked. 

"Coincident  with  a  warm  spell  [October  15  to  25]  the  milk  flow  fell  for  the  first 
time  below  the  line  of  calcuhitod  natural  shrinkage.  On  the  other  hand,  5  days 
averaging  as  warm  (October  3  to  7)  were  accompanied  with  a  little  more  milk  than 
usual.  There  was  a  marked  decrease  in  quantity  early  in  November,  as  the  weather 
grew  colder." 

The  other  test  was  with  7  cows  stabled  in  a  poorly  constructed  barn 
on  a  bleak  hillside,  and  lasted  from  February  25  to  March  30,  1894. 
The  morniDg's  and  night's  milk  of  each  cow  was  tested  by  the  Babcock 
test.  Omitting  the  times  when  the  temperature  varied  less  than  5*^ 
from  day  to  day,  there  were  40  opportunities  for  observing  the  eflect  of 
changes  of  temperature  on  the  milk. 

"These  show  that  21  times  the  quality  change  was  inverse  to  temperature  change, 
13  times  in  the  same  direction,  and  6  times  no  quality  change  followed  thermometric 
fluctuation.  Nearly  two  thirds  (62  per  cent)  of  the  changes  were  in  the  inverse 
direction  to  temperature  change.  They  were  also  more  pi'ouounced  than  the  changes 
in  the  same  direction  (0.275  per  cent  inverse,  0.215  per  cent  same). 

"There  were  12  cases  of  rather  decided  temperature  changes  extending  over  3  days 
or  more  (using  both  sets  of  temperatures  separately).  The  general  quality  of  the 
milk  changed  inversely  6  times,  in  the  same  direction  twice,  and  fluctuated  irreg- 
ularly 4  times.     Three  quarters  of  these  changes  were  in  the  inverse  direction." 

From  a  study  of  the  records  of  the  World's  Fair  test  the  statement 
is  made  that  "over  half  the  changes  in  per  cent  of  total  solids,  and 
three  quarters  of  the  changes  in  fat  percentages  were  inverse  to  ther- 
mometric variations.  .  .  .  No  connection  could  be  traced  between  tem- 
perature and  quantity  changes  (save  as  high  temperature  induced 
lighter  feeding  and  consequent  falling  off)  or  between  storm,  and  either 
quantity  or  quality  change." 

The  author  summarizes  the  results  of  the  2  tests  previously  reported, 
and  taking  these  in  connection  with  those  rei)orted  above,  draws  the 
following  inference: 

"These  5  separate  tests,  covering  practically  the  entire  year,  and  the  conditions 
of  pasture,  summer  soiling,  and  winter  barn  feeding,  point  directly  to  the  conclusloa 
that  the  tendency  of  cows  is  to  give  from  day  to  day  richer  milk  when  the  temper- 
ature falls  and  poorer  milk  as  it  rises;  or,  in  other  words,  the  quality  of  the  milk 
(solids  and  fat)  varies  inversely  to  temperature  changes." 
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Cost  of  butter  production  in  winter,  T.  L.  Hackee  {Minnesota 
Sta.  Bui.  35,  pj).  54-64,  Jigs.  5). — In  connection  with  the  observations 
on  the  herd  of  23  cows  (p.  928),  the  cost  of  producing  butter  in  winter 
was  determined  for  each  cow.  The  cost  of  the  feed  was  calculated  on 
the  same  basis  as  in  the  yearly  record.  Each  milking  was  weighed 
and  tested  by  the  Babcock  test  and  the  cows  were  weighed  weekly. 

"  It  was  found  impossible  to  make  the  trial  the  same  length  for  each  cow  for  the 
reason  that  they  were  not  all  at  the  same  time  in  a  condition  which  would  make  it 
fair,  so  each  cow  was  placed  on  trial  at  a  time  when  it  was  thought  she  would  do 
herself  justice." 

The  trial  with  different  cows  lasted  between  112  and  181  days.  The 
data  given  include  the  average  live  weight  of  the  cows,  the  dry  matter 
eaten  per  day  per  1,000  lbs.  live  weight  and  per  pound  of  butter  fat 
produced,  the  butter  fat  produced  per  day,  and  the  cost  of  food  per 
pound  of  butter  fat.  , These  all  show  very  wide  variations,  the  dry 
matter  eaten  per  1,000  lbs.  live  weight  varying  from  14.60  to  28.24  lbs., 
the  dry  matter  eaten  per  pound  of  butter  fat  from  18.44  to  31.05  lbs., 
and  the  cost  of  food  per  pound  of  butter  fat  from  10.8  to  17.8  cts. 

"It  is  evident  that  some  cows  produce  butter  fat  much  cheaper  than  others,  the 
variation  being  so  great  that  under  certain  conditions  one  class  will  produce  it  at 
a  profit  and  another  at  a  loss." 

The  author  concludes  that  it  is  not  a  question  of  the  size  or  breed  of 
the  cow,  but  rather  of  conformation;  and  he  divides  the  herd  into  4 
groups  on  this  basis  as  follows:  (1)  Beefy  cows,  (2)  those  with  less 
tendency  to  plumpness,  (3)  cows  spare  and  angular  in  form  but  lacking 
depth,  and  (4)  cows  spare  and  angular  with  deep  bodies.  For  each  of 
the  cows  in  these  different  groups  the  weight  is  given,  the  dry  matter 
eaten  per  1,000  lbs.  and  per  pound  of  butter  fat,  and  the  cost  of  food  per 
pound  of  butter  fat,  together  with  the  average  for  each  group.  The 
range  of  variation  and  the  averages  are  given  in  the  following  table : 

Record  of  butter  production  iy  groups. 


Groups. 

Dry    matter   eaten 
daily  per  1,000  lbs. 
live  weight. 

Dry  matter  eaten  per 
pound    of    butter 
fat. 

Cost  of  food  per 
pound  of    but- 
ter fat. 

High, 
est. 

Low- 
est. 

Aver- 
age. 

High- 
est. 

Low- 
est. 

Aver- 
age. 

High- 
est. 

Low- 
est. 

Av- 

er- 
age. 

1 .  Beef  type,  blocky  and  plump 

2.  Less  tendency  to  lay  on  flesh 

3.  spare  and  angiilar,biit  lacking  depth. 

4.  Spare  and  angular  with  deep  bodies. 

Lbs. 
19.96 
25. 15 
23.59 
28.24 

Lb». 
14.61 
16.75 
22.09 
17.87 

Lbs. 
16.66 
21.02 
23.00 
23.58 

Lbs. 

32.47 
31.05 
28.58 
23.06 

Lbs. 

28.94 
24.44 
23.75 
18.44 

Lbs. 
3L25 
26.42 
25.54 
21.15 

Cts. 

18.2 
17.8 
16.6 
12.9 

Cts. 
16.4 
13.8 
13.4 
10.8 

Cts. 
17.5 
15.1 
14.6 
12.1 

These  figures  show  a  steady  increase  from  group  1  to  group  4  in 
respect  to  the  amount  of  dry  matter  eaten  per  1,000  lbs.  live  weight, 
but  a  decrease  in  the  dry  matter  eaten  per  pound  of  butter  fat  pro- 
duced and  in  the  cost  of  food  per  pound  of  butter  fat. 
17034— No.  10 6 
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"  The  cost  of  butter  fat  as  indicated  in  the  last  column  seems  to  depend  more  npon 
the  type  of  cow  than  the  breed,  there  being  less  variation  in  cost  of  production 
between  cows  of  a  certain  type  than  between  cows  of  the  same  breed.  The  cost  of 
100  lbs.  of  dry  matter  was  57  cts.  .  .  . 

"The  first  group  consumed,  on  an  average,  20.81  lbs.  dry  matter  per  day,  return- 
ing 4.7  cts.  profit  [with  butter  fat  at  25  cts.  per  pound]  ;  the  cows  in  group  2  ate  20.37 
lbs.  dry  matter  and  gave  7.5  cts.  profit;  group  3  ate  19.95  lbs.  each  and  returned  8.1 
cts.,  while  group  4  ate  21.86  lbs.  each  per  day  at  a  profit  of  13.3  cts.,  or  nearly  3  times 
as  great  a  net  profit  as  the  blocky  cows  in  group  1." 

The  effect  of  feeding  bone  meal  on  the  character  of  the  milk, 

J.  L.  Hills  ( Vermont  ISta.  Bp.  1893,  pp.  106,  107).— To  observe  the 
effect  of  feeding  bone  meal  on  the  ash  and  phosphoric  acid  content  of 
milk,  2  Ayrshire  cows  were  fed  2  lbs.  each  per  day  of  clean  ground 
bone.  The  milk  was  tested  for  ash  and  phosphoric  acid  a  number  of 
days  before  adding  the  bone  meal,  and  for  10  days  after  the  cows  had 
become  accustomed  to  it.  The  average  results  for  each  cow  are  given 
in  the  following  table: 

Ash  and  phospJwric  acid  in  milk  hefore  and  after  feeding  bone  meal. 


Cow  Hilda. 


Ash. 


Pbos- 
pborio 
acid. 


Cow  Juno. 


Ash. 


Phos- 
phoric 
acid. 


Before  feeding  bone  meal 
After  feeding  bone  meal . 
Gain  on  bone  meal 


Per  cent. 

0.802 

.809 

.007 


Per  cent. 

0. 2142 

.  2263 

.0121 


Per  cent. 

0.702 

.704 

.002 


Per  cent. 

0. 1809 

.1919 

.0110 


"There  appeared  little  difference  in  the  percentage  of  ash,  but  its  composition 
seems  to  have  been  slightly  changed  and  the  phosphoric  acid  increased." 

Effect  of  the  change  from  barn  to  pasture,  J.  L.  Hills  ( Ver- 
mont 8ta.  Rpt.  1893,  pp.  107-109). — Previous  observations  on  this  subject 
have  been  reported  in  the  Annual  Reports  of  the  station  for  1889, 
1890,  1891,  and  1892  (E.  S.  E.,  2,  p.  667;  3,  p.  477;  4,  p.  491;  and  5, 
p.  317).  The  present  observations  were  on  the  new  station  herd  of  21 
cows.  They  ate  before  and  after  the  change  a  liberal  ration  of  equal 
parts  of  corn  meal  and  bran,  with  hay  and  silage,  and  were  stabled  at 
night  during  the  pasture  period.  The  milk  was  tested  for  20  days 
I)revious  to  pasture  and  for  the  same  length  of  time  beginning  10  days 
after  the  change.  The  changes  in  the  milk  yield  and  constituents  of 
each  cow  in  changing  from  barn  to  pasture  are  noted. 

"The  cows  gained  in  both  quantity  and  quality  of  the  milk,  and  made  more 
butter  on  pasture.  Out  of  21  cows  but  2  failed  to  increa.se  in  the  milk  flow  aud  but 
2  lowe~?d  its  quality  as  a  result  of  the  change. 

"TLd  average  gain  was  equivalent  to  nearly  3  lbs.  of  milk  and  nearly  a  quarter 
of  a  pound  of  butter  per  day  aud  per  cow,  while  the  fat  was  increased  over  a  third 
per  cent.  The  quality  of  milk  was  increased  a  seventh,  and  because  of  the  increase 
in  both  the  quantity  and  the  quality  of  the  milk,  the  butter  yield  was  increased 
nearly  a  quarter." 
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The  changes  noted  in  the  observations  previously  reported  are  sum- 
marized. 

"The  evidence  appears  overwhelming  that  cows  on  early  pasturage — May  and 
June — make  not  only  more  but  richer  milk  than  daring  the  last  months  of  their 
barn  life." 

Whale  flesh  meal  as  a  food  for  milch  cows,  J.  Sebelien  {Aas, 
Norway:  1894,  pp.  33). — A  feeding  experiment  with  20  cows  was  con- 
ducted at  Aas  Agricultural  College  to  trace  the  effect  of  whale  flesh 
meal  on  milk  and  butter  production.  The  experiment  included  3  main 
periods,  (1)  the  preparatory  period,  lasting  32  days;  (2)  the  experi- 
mental period  proper,  lasting  50  days ;  and  (3)  the  post-experimental 
period,  lasting  20  days.  The  cows  were  separated  into  2  even  lots  of  10 
each.  During  the  first  and  third  periods  both  lots  were  fed  a  basal 
ration  of  80  kg.  of  turnips,  90  kg.  of  cut  straw,  40  kg.  of  hay,  10  kg. 
each  of  rape-seed  meal,  linseed  meal,  and  malt  sprouts.  Lot  A 
received  this  ration  during  the  second  period  also,  the  quantities  fed 
being  somewhat  changed;  but  lot  B  received  0.5  kg.  of  flesh  meal  per 
head  per  day  during  the  first  20  days  of  the  second  period  in  addition 
to  the  ration  in  the  first  period,  and  later  from  J  to  1^  kg.  of  the  con- 
centrated feed  in  the  ration  was  replaced  by  a  like  quantity  of  flesh 
meal.    The  following  table  gives  the  average  results  obtained: 

Average  daily  production  of  milk  and  fat  per  cow. 


Lot  A,  same  feed  throughout. 


Yield  of     Fat  con-    Yield  of 
milk.  teut.  fat. 


Lot  B,  whale  flesh  meal  dtir- 
ing  period  2. 


Yield  of     Fat  con-    Yield  of 
milk.  tent.  fat. 


First  period  ., 
Second  period 
Third  period.. 


Pounds. 

20.08 
17.77 
15.67 


Per  cent. 
3.35 
3.40 
3.57 


Pounds. 

0.674 

.604 

.560 


Pounds. 
20.13 
17.97 
15.94 


Per  cent. 
3.51 
3.67 
3.64 


Pounds. 

0.705 

.658 

.580 


It  would  appear  that  the  feeding  of  flesh  meal  increased  the  produc- 
tion of  milk  and  slightly  improved  its  quality.  The  author  concludes 
that  this  result  will  be  obtained  whether  the  flesh  meal  be  fed  in  addi- 
tion to  an  ordinary  fairly  rich  ration,  or  in  partial  substitution  of  the 
vegetable  concentrated  feeds  in  the  same.  If  the  ration  is  rather  scant 
and  of  a  narrow  nutritive  ratio,  the  addition  or  substitution  of  whale 
flesh  meal  will  produce  no  increase  in  the  yield  of  fat,  since  the  milk 
under  such  conditions  seems  to  grow  thinner,  even  if  the  milk  yield  is 
increased. 

The  average  live  weights  of  the  2  lots  of  cows  remained  nearly 
unchanged  throughout  the  experiment. 

Neither  the  quality  nor  the  flavor  of  the  butter  was  apparently 
affected  by  feeding  as  much  as  3.3  lbs.  of  flesh  meal  per  head  per  day. 
In  a  record  given  of  the  experience  of  practical  farmers  in  feeding  flesh 
meal  to  milch  cows,  it  is  stated,  however,  in  one  instance  that  while 
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butter  from  flesh  meal  feeding  will  be  faultless  when  first  made,  a  fishy- 
taste  is  apt  to  appear  when  the  butter  is  kept  for  some  time.  The 
consensus  of  opinion  among  farmers  is  on  the  whole  favorable  to  the 
use  of  whale  flesh  meal  for  cows.  The  quantities  fed  ranged  from 
0.4  to  3.3  lbs.  per  head  per  day.  Flesh  meal  is  also  reported  as  fed  to 
bulls,  growing  cattle,  swine,  and  poultry  with  satisfactory  results.— 

F.  W.  WOLL. 

Dairy  herd  record  for  1893,  T.  L.  Hacker  {Minnesota  8ta.  Bui. 
35,  pp.  37-53,  -fig.  1). — This  is  a  record  for  the  year  1893  of  the  23  cows 
of  the  college  herd,  including  the  kinds,  amount,  and  cost  of  food 
eaten;  weight  of  cows  and  milk  and  butter  fat  produced;  percentage 
of  fat  in  milk;  and  cost  of  feed.  The  herd  included  the  following 
breeds:  Jersey,  Holstein,  Guernsey,  Shorthorn,  Polled  Angus,  and 
crosses  and  grades  of  these  breeds.  The  data  are  given  for  each  of  the 
cows  individually. 

"No  special  effort  was  made  to  select  an  economical  ration;  the  cows  were  fed 
bran,  barley,  corn,  linseed  meal,  silage,  roots  and  hay  as  had  been  the  practice 
theretofore." 

The  milk  from  each  milking  was  weighed  and  recorded  and  a  sample 
taken  for  testing.    The  data  given  are  discussed  in  detail. 

"The  record  of  the  dairy  herd  for  the  year  1893  seems  to  warrant  the  following 
conclusions: 

"  (1)  The  average  annual  cost  of  keeping  a  dairy  cow  is  $38. 

"  (2)  A  herd  of  cows  bred  on  dairy  lines,  well  fed  and  carefully  handled,  will  pro- 
duce on  an  average  6,400  lbs.  of  milk  per  year  at  a  cost  of  62  cts.  per  100  lbs.  and 
12^  cents  a  pound  for  butter  fat. 

"  (3)  A  herd  of  good  dairy  cows  well  fed  and  carefully  handled  will  produce  on 
an  average  300  lbs.  of  butter  fat  each  per  year,  which  is  equivalent  to  365  lbs.  of 
butter  per  cow. 

"  (4)  The  average  cost  of  a  pound  of  butter  will  be  10^  cts. 

"  (5)  Taking  the  entire  herd,  the  average  cost  of  a  pound  of  butter  fat  during  the 
winter  months  is  13.9  cts." 

Records  of  the  station  herd  for  1892  and  1893,  J.  L.  Hills 
{Vermont  Sta.  Bpt.  1893,  pp.  81-87). — This  is  a  detailed  record  for  each 
cow  of  the  station  herd  for  the  years  1892  and  1893.  The  record  for 
1892  is  reprinted  with  some  additions  from  the  Annual  Report  of  the 
station  for  1892  (E.  S.  R.,  5,  p.  320). 

The  record  for  1893  includes  21  cows.  It  shows  the  number  of  days 
the  cows  were  in  milk,  the  total  yield  and  composition  of  the  milk  of 
each  cow,  the  yield  of  milk  constituents,  the  calculated  yields  of  butter 
and  cheese,  the  number  of  pounds  of  milk  required  to  make  1  lb.  of 
butter  and  cheese,  and  the  relation  between  the  value  of  the  entire 
product  from  butter  and  cheese.  The  butter  yield  is  calculated  by 
assuming  110  lbs.  of  butter  to  be  made  from  100  lbs.  of  butter  fat,  and 
the  yield  of  green  cheese  is  calculated  by  multiplying  the  per  cent  of 
fat  by  1.1  and  the  per  cent  of  casein  by  2.5.  The  summary  of  the 
record  for  1893  is  as  follows : 
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Average  per  cow 

Average  6  mature  Jerseys 

Average  1  mature  Arysliire... 

Average  4  H'  'steins 

Average  3  best  Jerseys 


Lbs. 
6, 4o5 
6,  232 
8,  273 
8,420 
7,197 


Composition 
of  milk. 


Per  et 
13.68 
14.73 
12.31 
12.80 
14.66 


Per  ct 

4.38 
5.22 
3.57 
3.73 
5.21 


Yield  of  milk 
constituents. 


Lbs. 
883 
918 
1,018 
1,078 
1,055 


Lbs. 
283 
325 
295 
314 
376 


Lbs. 

182.0 
198.2 
194.1 
208.0 
228.8 


Calculated 
yield  of— 


Lbs. 
311 
358 
325 
345 
413 


Lbs. 

758 
853 
811 
865 
986 


Milk  re- 
quired per 
pound  of — 


Lbs. 
20.8 
17.4 
25.4 
24.4 
17.4 


Lbs. 
8.5 
7.3 
10.2 
9.7 
7.3 


The  yield  of  the  herds  for  1892  and  1893  as  regards  quantity  aud 
quality  of  milk  are  compared,  and  the  comijosition  of  the  milk  of  a 
number  of  young  cows  for  the  first  2  periods  of  lactation  is  compared. 

"  The  regular  members  of  the  station  herd  of  1892  averaged  7,197  lbs.  of  milk  and 
351  lbs.  of  butter,  while  in  1893  the  regular  members  averaged  7,115  lbs.  of  milk  and 
341  lbs.  of  butter.  The  entire  herd  made  during  the  same  years  147,609  and  135,615 
lbs.  of  milk  and  7,014  and  6,541  lbs.  of  butter. 

"Calculations  based  on  Dr.  Van  Slyke's  work  indicate  that  the  regular  members 
averaged  856  and  831  lbs.  of  cheese,  and  the  entire  herd  produced  milk  equivalent 
to  17,154  and  15,926  lbs.  of  cheese  in  1892  and  in  1893,  respectively.  The  poorer 
record  for  1893  was  partly  due  to  abortion.  There  was  no  material  change  in  the 
quality  of  the  herd  milk  for  the  2  years  and  but  slight  variations  in  the  quality  of 
the  milk  of  the  individual  cows.  The  2-year-olds  of  1892  gave  the  same  or  slightly 
better  quality  of  milk  during  their  second  lactation.  The  milk,  except  that  of  2 
Jerseys,  was  found  to  be  worth  as  much  for  cheese  as  for  butter,  at  the  average 
market  prices.  .  .  . 

"  If  2i  lbs.  of  cheese  are  considered  to  be  equal  in  market  value  to  a  pound  of 
butter,  which  are  fair  market  conditions,  then  for  every  $100  obtained  for  the  herd 
milk  made  into  butter  there  would  have  been  received  $98  if  the  milk  had  been  made 
into  cheese." 

Pig  feeding,  J.  L.  Hills  ( Vermont  Sta.  Rpt.  1893,  pp.  30-4.0). 

Synopsis. — An  experiment  on  2  lots  of  pigs  of  the  eifect  of  feeding  bulky  as  com- 
pared with  more  concentrated  food  during  the  early  growth  of  the  pigs  on  the 
general  gain  in  weight,  and  on  the  shrinkage  of  the  pigs  in  dressing.  The  differ- 
ence in  richness  of  the  rations  was  brought  about  by  feeding  more  or  less  corn 
meal  in  proportion  to  the  skim  milk.  Those  on  the  narrower  rations  gained 
faster  aud  ate  less  dry  matter  ])er  pound  of  gain  than  those  on  the  wider  rations, 
but  the  shrinkage  on  dressing  was  the  same  with  both  lots.  At  current  prices 
the  skim  milk  fed  to  the  pigs  was  calculated  to  have  brought  about  25  cts.  per 
100  lbs. 

Four  Chester  Whites  and  4  Small  Yorkshires  were  selected  for  the 
experiment  when  about  8  weeks  old,  and  divided  into  2  lots  with  2  pigs 
of  each  breed  in  each  lot.  After  feeding  both  lots  alike  for  about  3 
weeks  the  experiment  was  commenced  May  30  and  continued  until 
December  10  with  the  Chester  Whites  and  until  January  10  with  the 
Small  Yorkshires.    Lot  1  (bulkier  food)  received  2  oz.  of  corn  meal  per 
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quart  of  skim  milk  until  they  were  taking  6  qt.  of  skim  milk,  wlien  the 
additional  food  required  consisted  of  a  mixture  of  equal  parts  of  corn 
meal  and  wheat  bran  until  they  weighed  200  lbs.,  when  they  were 
finished  off  on  skim  milk  and  corn  meal.  Lot  2  was  fed  on  skim  milk 
alone  until  they  took  9  qt.  per  day,  when  an  ounce  of  corn  meal  per 
quart  of  skim  milk  was  added  until  12  qt.  was  being  taken,  when  the 
corn  meal  was  doubled  until  the  pigs  weighed  150  lbs.  each;  they  were 
then  given  all  they  would  eat  of  the  corn  meal  and  wheat  bran  mixed, 
and  were  finished  off  in  the  same  manner  as  lot  1.  Soon  after  the 
beginning  of  the  experiment  the  2  Small  Yorkshires  in  lot  1  died. 

The  data  for  the  experiment,  including  the  gains  in  live  weight  by 
periods,  the  amounts  of  food  and  of  dry  matter  eaten,  financial  results, 
and  the  loss  on  dressing,  are  tabulated.  The  financial  results  are  based 
on  dressed  pork  at  7  cts.  per  pound,  corn  meal  at  $21  and  bran  at  $17 
per  ton,  and  skim  milk  at  15  cts.  per  100  lbs. 

A  summary  is  given  in  the  following  table: 

Summary  of  results  of  pig  feeding  trial. 


Average 
gain  in 

live 
weight. 

Shrink- 
age iu 
dressing. 

Dry  matter  eaten. 

Cost  of 
fdod  per 
pound  of 
gain  in 
dressed 
weight. 

Lot. 

Per  lb. 
gain  in 

live 
weight. 

Per  lb. 
gain  in 
dressed 
weight. 

Average 

pro  lit 
per  pig. 

1 
2 
2 

Chester  Whites,  bulkier  food 

Chester  Whites,  narrower  ration. . 
Small  Yorkshires,  narrower  ration. 

Pounds. 
264 
290 
211 

Per  cent. 
13J 

16 

P0U7ldS. 

3.24 
3.17 
3.33 

Pounds. 
3.73 
3.64 
3.96 

Cents. 
4.83 
5.05 
5.58 

$4.84 
5.09 
2.62 

"The  Chester  Whites  of  lot  2,  whose  ration  was  narrower  than  those  of  lot  1 — 

"(1)  Gained  faster, 

"  (2)  Reached  a  greater  live  weight, 

"(3)  Shrank  the  same,  and 

"(4)  Ate  less  dry  matter  to  make  a  pound  of  live  or  dressed  weight  than  did  the 
pigs  whose  food  from  the  beginning  was  bulkier.  Chester  White  No.  2  of  lot  2,  how- 
ever, weighed  no  more  at  slaughter  than  did  the  Chester  Whites  of  lot  1,  notwith- 
standing it  had  eaten  75  lbs.  more  dry  matter.  This  makes  the  cost  of  the  food  of 
this  pig  so  high  and  so  reduces  the  profits  that  the  total  profit  ])er  pig  for  the  2  lots 
is  nearly  the  same.  .  .  . 

"The  Small  Yorkshires  grew  slowly.  .  .  .  They  gained  less  in  more  time,  ate  more 
dry  matter  to  the  pound  of  gain  in  live  or  dressed  weight,  and  their  food  cost  more 
per  pound  of  increase  of  dressed  weight  than  that  fed  the  Chester  Whites.  .  .  . 
They  were  kept  at  a  profit,  yet  the  money  gain  from  7^  months  of  feeding  was  but 
little  more  than  one  half  that  derived  from  a  month's  less  feeding  with  the  larger 
breed.  .  .  . 

''If  the  manure  is  considered  to  offset  the  care  and  the  cost  of  gain  is  subtracted 
from  the  price  obtained  for  dressed  pork,  the  skim  milk  may  be  considered  to  have 
brought  25  cts.  per  100  lbs.  The  fertilizing  value  of  the  food  was  58  per  cent  of  its 
market  value." 

Proper  amount  of  sMm  milhfor  finishing  off  (p.  37). — From  October  11 
to  December  10  lot  1  received  366  qt.  of  skim  milk  and  374  lbs.  of  corn 
meal  each,  and  the  Chester  Whites  in  lot  2  received  732  qt.  of  skim 
milk  and  339  lbs.  of  corn  meal  each. 
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"The  pigs  that  ate  the  most  gained  the  most,  but  .  .  .  the  extra  23  Ihs.  live  weight 
cost  $1.93  more,  or  8.4  cts.  per  pound,  whereas  it  only  brought  7  cts.  This  is  a 
reversal  of  the  results  found  with  8  pigs  last  year  [E.  S.  R.,  5,  p.  318],  but,  as  before 
stated,  pig  3  [in  lot  2]  did  so  ]ioorly  that  he  lowered  the  average  and  the  results  are 
less  satisfactory  than  might  be  wished." 

Pig  feeding,  L.  Foster  {Montana  Sfa.  Bui.  3,  pp.  35-62).— T\i\^  is  a 
popular  bulletin  discussing  the  principles  of  feeding,  the  average  com- 
position of  American  feeding  stuffs,  feeding  standards,  and  preparation 
of  food,  together  with  quotations  from  the  work  of  some  of  the  stations 
in  feeding  pigs. 

Analyses  of  milling  by-products,  J.  L.  Hills  and  B.  O.  White  ( Vermont  Sta. 
Rpt.  1893,  pp.  26-S8). — Analyses  with  reference  to  food  constituents  and  notes  on 
methods  of  manufacture  are  reported  for  the  following  materials:  Corn  oil  cake, 
gluten  meal,  gluten  feed,  scorched  barley,  maize  feed,  middlings,  ground  peas  and. 
oats,  oat  hulls,  "nutriotone,"  and  peanut  meal. 

What  constituents  of  wine  hinder  pepsin  digestion?  H.  Peters  {Ber.  pkarm. 
Ges.,  4  {lS94),p.  258;  abs.  in  Chem.  Ztg.,  18  {1894),  No.  102,  Eepert.,  p.  329). 

Comparative  examinations  of  different  meat  extracts,  A.  Stutzer  (Ztschr. 
angew.  Chem.,  1895,  No.  6,  pp.  157,  158). 

Cocoa  as  a  food  material,  H.  Cohn  (Ztschr.  physiol.  Chem.,  20,  No.  1  and  2,  pp. 
1-27). — An  extended  study  of  the  food  nutrients  of  cocoa  and  their  digestibility  as 
shown  by  the  natural  and  artificial  methods.  Artificial  digestion  showed  61  per  cent 
of  the  nitrogen  digestible,  including  the  theobromin  In  a  digestion  trial  on  the 
author  himself  52.7  per  cent  of  the  protein  and  95.38  per  cent  of  the  fat  were  digested. 

On  roasted  chicory,  E.  G.  Clayton  (Analyst,  20  (1895),  Jan.,  pp.  12-15). 

Heat  production  in  the  chick  before  and  after  hatching,  M.  S.  Pembrey,  M.  H. 
Gordon,  and  R.  Warren  (Jour.  Physiol.,  17  (1894),  pp.  331-348;  abs.  in  Jour.  Chem. 
Soc.  London  (1895),  Feb.,  p.  51). 

On  the  nature  of  muscular  contraction,  T.  W.  Englemann  (Nature,  51  (1895), 
Mar.  28,  pp.  519-524,  figs.  2). 

Sugar  in  the  nutrition  of  animals,  A.  Vivien  (Ind.  Lait.,  20  (1895),  No.  13,  pp. 
99,  100). 

The  feeding  of  animals  for  the  production  of  meat,  milk,  and  manure  and 
for  the  exercise  of  force,  Lawes  and  Gilbert  (Jour.  Roy.  Agl.  Soc.  England,  6 
(1895),  No.  21,  pp.  47-146,  tables  2). — The  substance  of  this  article  will  be  contained 
in  a  bulletin  on  the  Rothamsted  Station  soon  to  be  issued  by  this  Department. 

Compounding  rations  for  animals,  P.  Faucompre  (Ind.  Lait.,  19  (1894),  No.  48, 
pp.  382,  383). 

Feeding  milk  cows  with  hairy  vetch,  C.  J.  Martin  (Ind.  Lait.,  20  (1895),  No.  5, 
pp.  19,  20). 

The  influence  of  the  month  of  calving  on  the  milk  production  of  a  cow^, 
P.  ScHUPLi  (Einfluss  der  Kalbezeit  der  Kiihe  auf  die  Milcherzeugung  und  auf  die 
Aufzuoht.  Berlin:  Pub.  by  Molkerei  Zeitung,  1894;  abs.  in  Fiihling's  landtv.  Ztg,,  44 
(1895),  No.  4,  pp.  75-80). 

Peanut  oil  as  a  substitute  for  milk  fat  in  calf  feeding  (Landw.  Wochenbl.  Schles. 
Hoist.,  45  (1895),  No.  11,  pp.  167-169). 

Measurements  of  hogs  of  different  breeds,  Junghanns  (Mitt.  deut.  landxv.  Ges., 
1895,  No.  5,  p.  52,  fig.  1). 

Heredity  in  horses,  A.  Oliver  (Bui.  Min.  Agr.  France,  13  (1894),  No.  8,  pp.  892-907). 

Barnyard  fowls  R.  Saint-Loup  (Les  oiseaux  de  basse-cour.  Paris :  J.  B.  Balliere  et 
fils,  pp.  369,  figs.  107). 

Characteristics  of  breeds  of  chickens,  E.  Lemaine  (Agl.  Gaz.  N.  S.  Wales,  5 
(1894),  No.  12,  pp.  878-880). — A  tabulated  summary  giving  number  of  eggs  laid,  daily 
increase  in  weight  of  chick,  weight  when  6  mouths  old,  and  other  data  for  33  breeds. 
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VETERINARY  SCIENCE  AND  PRACTICE. 

Glanders,  W.  L.  Williams  [Montana  Sta.  Bid.  4, pp.  67-113, pis.  7). — 
This  is  a  general  discussion  on  the  subject  in  popular  form.  Among 
the  topics  treated  are  the  pathology,  symptoms,  and  diagnosis  of  glan- 
ders; strangles,  pink  eye,  acute  nasal  catarrh,  infectious  or  epizootic 
catarrhal  fever,  chronic  nasal  catarrh,  diseases  of  the  facial  sinuses, 
diseased  teeth,  and  nostril  tumors,  which  have  sometimes  been  con- 
fused with  glanders.  The  only  safe  method  of  diagnosis  is  the  use  of 
mallein. 

"Although  most  modern  investigators  admit  the  curability  of  some  cases  of  glan- 
ders, these  recoveries  are  confessedly  few  and  the  treatment  of  the  malady,  whether 
by  medicines  or  mallein,  is  yet  purely  experimental,  unworthy  of  confidence  from  a 
practical  standpoint,  yet  pointing  hopefully  toward  reliable  treatment  in  the  near 
future.  Apparent  recoveries  from  glanders  are  unfortunately  too  often  apparent 
only,  and  serve  to  continue  the  spread  of  the  disease." 

Experimental  trichinosis  in  Spermophilus  13-lineatus,  G.  W. 

Stiles  ( Vet.  Mag.,  1894,  pp.  737,  728;  Centbl.  BaU.  und  Par.,  16  {1894), 
No.  19,  pp.  777,  778). — The  disease  trichinosis  was  given  experimentally 
to  spermophiles,  but  the  author  does  not  believe  that  these  animals 
are  of  any  practical  importance  in  transmitting  the  disease  to  hogs. — 

C.  W.  STILES. 

Discussion  of  the  coccidian  origin  of  cancer,  Fabre-Domergue 

{Ann.  Micrographie,  1892,  pp.  49-67,  97-110,  145-164,  221-236,  579-587, 
603-614,  figs.  27). — The  author's  conclusions  may  be  summarized  as  fol- 
lows: (1)  The  parasite  theory  of  cancer,  originating  in  the  writings  of 
Pfeiflfer,  Darier,  Wickham,  and  d'Albarran,  rests  upon  observations 
which  have  no  connection  with  one  another  and  no  analogy;  (2)  the 
objects  described  as  Sporosoa  have  only  certain  morphological  resem- 
blances to  these  animals,  but  do  not  possess  coccidian  characters;  (3) 
all  the  pseudococcidia  as  yet  described  are  connected  by  insensible 
gradations  with  the  neoplastic  cell,  from  which  they  originate  by 
degeneration;  (4)  epithelial  cancers  of  animals,  really  homologous  to 
those  of  man,  are  also  not  parasitic;  (5)  in  attempting  to  demonstrate 
the  necessity  of  a  parasitic  origin  by  comparing  epithelial  cancers  with 
galls  of  vegetables  and  infectious  neoplasms  of  animals  one  fails  to 
recognize  the  very  nature  or  essence  of  cancer  and  compares  conditions 
which  are  not  comparable. — c.  w.  stiles. 

Notes  on  parasites,  C.  W.  Stiles  and  A.  Hassall  ( Vet.  Mag.,  1894, 
pp.  729-741,  figs.  11). — A  new  species  of  intestinal  fiuJce  [Distomum  tricolor) 
in  the  cotton-tail  rabbit  {Lepus  sylvaticus  Bachman)  and  in  the  Northern 
hare  {L.  americanus  Erxleben).  This  species  is  found  to  be  common  in 
Maryland,  the  District  of  Columbia,  and  Virginia;  it  stands  midway 
between  the  genera  Mesogonimus  and  Urogonimus,  and  the  authors  are 
doubtful  as  to  the  validity  of  these  two  genera. 
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Bistomum  {PolyorcMs)  molle  (Leidy,  1856,  S.  aud  H.,  1894). — Anatom- 
ical description  of  original  types  of  Monostonnim  molle  Leidy. — c.  w. 

STILES. 

New  American  finds  of  Sarcosporidia,  C.  W.  Stiles  {Vet.  3fag., 
1894,  pp.  928,929). — An  uudescribed  species  of  Miescheria  is  present  in 
the  heart  of  nearly  all  cattle  examined  in  the  District  of  Columbia;  an 
undescribed  species  has  been  found  in  rabbits  in  Illinois  by  Schimer  and 
in  Maryland  by  Hassall ;  Sarcosporidia  were  found  very  common  in  Iowa 
rats  by  Stiles;  Balbiaria  sp.  found  in  Setopliaga ruticillahy  Hassall;  an 
undescribed  Sarcosporidium  found  in  chickens  by  Stiles. — c.w.  stiles. 

On  the  genus  Gongylonema  Molin,  L.  G.  Neumann  {3fem.  Soc. 
Zool.  France,  VII,  pp.  463-473,  figs.  4). — A  general  revision  of  the  genus 
Qongylonema  (family  Filariidce)  based  upon  material  from  Africa  and 
India.  Eevised  generic  and  specific  diagnoses  are  given.  The  follow- 
ing synonymy  and  data  are  given  for  the  forms  which  occur  in  domes- 
ticated animals : 

(1)  G.  scutatum  (Mliller,  1869)  Eailliet,  1892  {Spiroptera  scutata  cesopha- 
gea  hovis  Miiller,  1869;  Filaria  sev.  sp.  scutata  Lkt.,  1876;  Myzomimus 
scutatus  Stiles,  1892)  recently  found  by  Fayet  in  105  out  of  136  cattle 
examined  at  Tebessa  (Algeria) ;  the  parasite  occurred  in  nearly  every 
animal  infested,  in  the  thoracic  portion  of  the  oesophagus.  Fayet 
found  the  same  thread  worm  in  14  per  cent  of  494  sheep  examined  at 
Tebessa,  and  Boulant  found  it  in  nearly  all  the  sheep  slaughtered  at 
Setif.  Fayet  also  found  it  in  (34=)  32  per  cent  of  the  goats  examined. 
It  has  also  been  found  in  the  horse  (Miiller). 

(2)  G.  pulohrum  Molin,  1857,  was  found  by  Fayet  in  the  oesophogeal 
epithelium  of  5  out  of  20  hogs. 

(3)  G.  verrucosum  (Giles,  1892)  Neumann,  1894  (sp.  verrucosa  Giles, 
1892;  G.  scutatum  Railliet,  1894,  ex  parte),  which  Eailliet  believed  was 
identical  with  G.  scutatum,  is  reestablished  as  a  distinct  species.  It 
was  found  by  Giles  in  India  in  the  epithelium  of  the  stomach  of  sheep 
and  of  the  zebu. 

The  other  forms  mentioned  are  G.  musculi  (Eud.,  1819)  from  the  mouse 
{Mus  musculus) ;  G.  filiforme  Molin,  1857,  from  Inuus  ecaudatus;  G.  spi- 
rale  Molin,  1857,  from  Cervus  dama;  and  G.  ursi  (Eudolphi,  1819)  from 
Ursus  arctos. 

Neumann's  original  observations  are  confined  to  the  species  from 
domesticated  animals. — c.  w.  stiles. 

A  bibliography,  history,  etc.,  of  Italian  helminthology,  C.Parona 
{Atti  R.  Univ.  Genova,  13  (1894),  pp.  733,  map  1). — This  elaborate  work 
by  Parona  is  divided  into  four  parts:  (1)  The  history  of  helminthology 
in  Italy;  (2)  the  parasites  treated  systematically,  with  cross  references 
to  the  literature  under  each  group,  and  a  compendium  of  species 
arranged  according  to  their  hosts;  (3)  the  geographical  distribution  of 
the  various  parasites  in  Italy;  and  (4)  an  almost  complete  bibliography 
of  Itahau  works  on  helminthology,  a  short  abstract  of  each  paper  being 
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given.  The  map  gives  the  geographical  distribution  of  the  parasites 
of  man  in  Italy. 

This  work  represents  years  of  hard  labor  on  the  part  of  Parona,  and 
is  one  which  is  absolutely  indispensable  to  all  original  workers  in  hel- 
minthology. — C  w.  stiles. 

A  test  of  serum  from  tuberculous  animals  as  a  diagnostic  agent  for  tubercu- 
losis, Eber  (Ztschr.  Fleisch-  u^d  Milch  Hyg.,  5  {1895),  No.  5,  pp.  91,  92). — No  reaction 
resulted  after  the  serum  was  employed. 

The  teeth  of  the  horse,  W.  G.  Ridewood  {Nat.  Sci.,  6  {1895),  No.  38,  pp.  249-258, 
figs.  2). 

DAIRYING. 

The  composition  and  analysis  of  milk  and  milk  products, 

H.  D.  Richmond  {Analyst,  20  {1895).,  Mar.,  pp.  54-56). — A  report  on  the 
work  done  during  1894  in  the  laboratory  of  the  Aylesbury  Dairy  Com- 
pany. The  results  of  analyses  of  28,455  sami)les  of  milk  are  summa- 
rized by  months.  The  average  for  the  year  was  1.0322  sp.  gr.,  12.67  per 
cent  solids,  3.86  jjer  cent  fat,  and  8.81  per  cent  solids-uot  fat.  "As  is 
usual,  the  poorest  milk  is  found  in  the  summer  and  the  maximum  is 
attained  in  November." 

The  2,269  samples  of  cream  tested  showed  an  average  for  the  year  of 
48.9  per  cent  of  fat.  The  average  for  44  samples  of  clotted  cream  was: 
Water  31.59,  fat  60.25,  solids-uot- fat  8.16,  and  ash  0.69  per  cent. 

The  composition  of  the  174  samples  of  butter  from  different  coun- 
tries was  as  follows: 

Composition  of  hitler  as  sold  in  England. 


French  batter,  fresh  (41  samples) : 

Highest 

Lowest 

Average 

French  butter,  salted  (31  samples) : 

Highest 

Lowest 

Average 

Brittany  butter  (6  samples) : 

Highest 

Lowest 

Average 

English  butter,  fresh  (22  samples) : 

Higbest 

Lowest 

Average 

English  butter,  salted  (46  samples) : 

Highest 

Lowest  

Average 

Australian  and  New  Zealand  butter  (6  samples) 

Highest 

Lowest 


Water. 


Per  cent. 
14.32 
12.  78 
13.60 

13.57 

9.68 

U.27 

14.81 
13. 75 
14.26 

15.23 
11.90 
13.49 

16.39 
10.19 
13.11 

12.53 
8.24 
10.72 


Fat. 


Per  cent. 

86.08 
84.19 
85.05 

87.72 
82.98 
85.28 

84.36 
83.18 
83.84 

87.62 
84.03 
85.70 

87.65 
79.99 
83.94 

89.82 
85.41 
87.21 


Solids- 
not-fat. 


Per  cent. 

2.47 

.78 

1.35 

4.63 
1.96 
3.45 

2.01 
L78 
1.90 

1.83 
.48 
.81 

5.16 
1.90 
2.95 

2.59 
1.44 
2.07 


Salt. 


Per  cent. 

0.19 

.03 

.09 

3.29 

.57 

1.97 

.25 
.09 
.16 

1.07 
.01 
.14 

4.30 

.90 

2.11 

L55 

.92 

L23 


Ratio  of 
water  to 
solids- 
not-fat 
less  salt. 


9.2 


13.1 


6.4 


7.9 


The  analysis  is  given  of  the  fat  of. several  samples.  Analysis  of  a 
sample  of  salted  butter  when  first  made  and  after  keeping  in  a  cask  for 
1  month  showed  that  the  percentage  of  water  had  diminished  from  15.24 
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when  fresh  to  11.08,  and  the  salt  from  3.96  to  2.G1,  the  conclusion  being 
that  the  water  had  run  out  rather  than  evaporated. 

A  contribution  to  the  study  of  the  ash  of  cheese,  Gr.  Mariani 
and  E.Tasselli  {Staz.  Sper.  Agr.  Ital,  28  {1895),  JVb.  1,  pp.  23-26).— 
Analyses  of  the  ash  of  15  samples  of  cheese  made  by  different  methods 
are  tabulated.  The  ash  of  2  samples  gave  slightly  alkaline  reaction, 
that  of  all  other  samples  being  neutral. 

In  all  samples  there  was  less  lime  than  phosphoric  acid,  the  percent- 
age of  phosphoric  acid  being  from  1.07  to  1.75  times  that  of  the  lime. 

Edam  cheese  with  77.984  per  cent  of  dry  matter  contained  5.798  per 
cent  of  asb.  The  percentage  of  chlorin  was  1.591,  equivalent  to  2,624 
per  cent  of  sodium  chlorid.  The  percentage  of  calcium  oxid  was  0.787 
per  cent,  and  of  phosphoric  acid  1.38  per  cent,  the  ratio  between  the 
two  being  1:1.75. 

Cheese  made  from  separator  skim  milk  contained  55.243  per  cent  of 
dry  matter,  7.473  per  cent  of  ash,  2.154  per  cent  of  chlorin  (equivalent 
to  3.553  per  cent  of  sodinm  chlorid),  1.102  per  cent  of  calcium  chlorid, 
and  1.845  per  cent  of  phosphoric  acid,  the  ratio  between  the  last  two 
being  1:1.67. 

The  composition  of  milk  and  the  conditions  affecting  it,  as 
shown  by  Bell's  analyses,  J.  F,  Liverseege  [Analyst,  20  (1895), 
Jan.,  pp.  7-12). — The  author  discusses  the  analyses  of  the  milk  of  273 
cows  and  55  herds  with  reference  to  the  milk  standard  of  the  English 
Society  of  Pnblic  Analysts,  and  with  reference  to  the  effect  of  breed, 
time  of  milking,  and  food  on  the  composition  of  the  milk. 

"  These  analyses  show  that — 

"(1)  With  4  very  slight  exceptions,  all  the  mixed  milks  are  np  to  the  society's 
standard  [8.5  per  cent  solids-not-fat  and  3  per  cent  fat]. 

"  (2)  Only  4  per  cent  of  the  milk  from  the  single  cows  would  show  signs  of  much 
adulteration,  as  judged  by  the  society's  standard,  if  allowance  is  made  for  excess  of 
the  other  constituents. 

"  (3)  Analyses  by  the  Bell  method  may  give  from  0.40  less  to  0.26  per  cent  more 
than  the  calculated  figures. 

"  (4)  The  longer  the  time  between  milking  the  lower  will  be  the  fat  in  milk. 

"(5)  With  the  exception  of  breed,  the  other  conditions  have  much  less  effect  on 
the  proportion  of  poor  milks." 

Note  on  Recknagel's  phenomenon,  H.  D.  Richmond  {Analyst,  20 
{1895),  Jan.,  pp.  1-3). — Recknagel,  and  later  Yieth  and  other  chemists, 
observed  that  the  specific  gravity  of  milk  immediately  after  milking 
was  lower  than  after  standing  some  time.  This  Recknagel  attributed 
to  a  swelling  of  the  casein.  The  author  reviews  the  subject  and  refers 
to  some  preliminary  experiments  without  giving  any  details. 

"  It  seems  probable  that  Recknagel's  explanation  that  a  change  in  the  casein  occurs 
is  correct,  and  that  this  is  due  to  an  enzyme  (possibly  the  enzyme  which  causes  the 
changes  within  the  udder) ;  it  would  appear  from  this  that  milk  is  still  a  living 
tissue  after  secretion.  It  is  probable,  then,  that  fore-milk  (i.  e.,  milk  that  has 
remained  ready  formed  for  some  time  within  the  udder)  will  show  much  less  rise 
than  the  later  portions  (which  are  drawn  away  as  secreted).  Preliminary  experi- 
ments have  shown  indications  of  this  being  the  case." 
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Investigations  of  the  fat  content  of  milk  from  individual  cows, 

L.  Hansen  ( Ugeshr.  Landm.,  40  (1895),  pp.  25-27). — The  author  deter- 
mined the  yield  of  milk,  and  the  percentage  of  cream  in  the  milk  as 
shown  by  Fjord's  control  centrifuge,  in  case  of  6  different  herds  for  a 
period  of  3  years,  with  the  following  average  results  per  year: 

Average  aiuinal  record  for  6  herds  of  cows. 


Herd  number. 

Number  of 
cows. 

Average 

annual  milk 

yield  per 

cow. 

Average 
cream  con- 
tent. 

Corre- 
sponding to 
fat. 

1        

18 
16 
13 
14 
11 
4 

Pounds. 

5,867 
5,500 
5,5(10 
5,S67 
4,767 
5,133 

Per  cent. 
5.1 
5.0 
5.1 
4.6 
4.6 
4.4 

Per  cent. 
3.6 

2     

3.5 

3 

3.6 

4                                  

3.2 

5      

3.2 

6 

3.1 

Herd  No.  1,  giving  the  largest  average  yield  of  milk,  produced  the 
richest  inilk,  or  at  least  as  rich  milk  as  herd  No.  3,  which  yielded  1,100 
lbs.  less  milk  per  head  during  the  3  years  considered.  All  herds  were 
well  fed  and  cared  for,  and  most  likely  of  the  same  breed,  viz,  the  ordi- 
nary Danish  red  breed  of  milch  cows.  A  detailed  statement  of  the 
average  cost  of  production  of  1  lb.  of  butter  in  case  of  36  cows  is 
given,  the  amount  of  milk,  butter,  and  skim  milk  and  their  value,  as 
well  as  the  cost  of  the  feed  eaten  being  noted  in  each  case;  the  period 
considered  is  1  year.  The  yields  of  milk  ranged  from  3,788  to  10,068 
lbs.;  of  butter,  from  121.9  to  394.8  lbs. ;  and  the  cost  of  producing  1  lb. 
of  butter  from  12.9  to  30.5  cents. — F.  w.  woll. 

Churning  experiments,  J.  L.  Hills  ( Vermont  Sta.  Bpt.  1893,  pp. 
100-106). 

Sweet  and  ripened  cream  (pp.  101,  102). — The  results  are  summarized 
for  33  churnings  of  sweet  cream  and  81  of  sour  cream  as  follows: 

Results  of  churning  sweet  and  ripened  cream. 


Condition  of  churning. 

Number 
of  churn- 
ings. 

Milk 
taken  as 
cream.  1 

Fat  in 
butter- 
milk. 

Fat  in 
butter. 

Curd  in 
butter. 

"tuTo?"   Time  of 

33 
81 

Per  cent. 
16.8 
15.1 

Per  cent. 

0.36 

.24 

Per  cent. 
81.93 
82.05 

Per  cent. 

0.66 

.73 

Deg.  F. 

57 
57 

Minutes. 
34 

27 

I  This  heading  refers  to  the  proportion  of  the  weight  of  the  cream  to  the  weight  of  the  milk  from 
•which  it  was  obtained. 

The  sweet  cream  butters  included  5  made  by  the  butter  extractor 
with  an  average  of  80.03  per  cent  of  fat.  The  sweet  cream  butter  con- 
tained no  more  curd  in  these  experiments  than  the  ripened  cream 
butter. 

"At  the  same  average  temperature  of  churning,  the  sweet  cream  took  a  quarter 
as  long  again  to  churn  and  lost  half  au  much  again  of  fat  in  the  buttermilk.  This 
may  be  due  in  part  to  the  fact  that  the  sweet  cream  was  less  concentrated  than  the 
ripened  cream." 
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Deep  setting  and  separator  cream  (p.  102). — A  series  of  18  chiirnings 
with  Cooley  cream  and  separator  cream,  all  made  by  the  same  butter 
maker,  gave  the  following  average  results: 

Churning  Cooley  and  separator  cream. 


Separator. 


Xnmber 

of  churn- 

inga. 


Milk 
taken  as 
cream.' 


Pat  in 
butter- 
milk. 


Pat  in 
butter. 


Curd  in 
butter. 


Tempera- 
ture of 
churning. 


Time  of 
churning. 


Cooley  cream 

Separator  cream . 


10 


Per  cent. 
19.9 
16.7 


Per  cent. 

0.4H 

.46 


Per  cent. 
80.70 
82.16 


Per  cent. 

0.66 

.57 


Beg.  F. 
60 
59 


Minutes. 
39 
35 


'  This  heading  refers  to  the  proportion  of  the  weight  of  the  cream  to  the  weight  of  the  milk  from 
which  it  was  obtained. 

Some  of  these  churnings  were  made  during  the  summer,  which 
accounts  for  the  high  percentage  of  fat  in  the  buttermilk. 

"Both  creams  were  thin,  the  deep  setting  cream  containing  practically  one  fifth 
of  the  milk.  There  was  little  diiFerence  in  time  or  temperature  of  churning.  The 
butter  made  from  the  deep  settiug  process,  however,  contained  the  least  fat  and  the 
most  curd." 

Varying  concentration  of  cream  (pp.  102,  103). — The  results  of  110 
churnings  of  cream  of  different  thickness  are  summarized  in  the  fol- 
lowing table: 

Churning  thick  and  thin  cream. 


Relation 
of  cream 
to  milk 
from 
which  ob- 
tained, by 
weight. 

Number 
of  churn- 
ings. 

Acidity." 

Pat  in 
butter- 
milk. 

Pat  in 
butter. 

Curd  in 
butter. 

Tempera- 
ture of 
churning. 

Time  of 
churning. 

Very  thick 

Thick 

Per  cent. 
10  to  11.9 
12  to  13.  9 
14  to  15.  9 
16  to  17.  9 
18  to  21 
32.1 

10  to  15.  9 
16  to  32.1 

6 

20 
35 
27 
20 
2 

61 
49 

31.0 
31.0 
33.0 
34.5 
35.0 
49.0 

32.0 
35.0 

Per  cent. 
0.21 
.23 
.17 
.33 
.35 
.35 

.19 
.34 

Per  cent. 
81.73 
82.78 
82.47 
82.30 
81.03 
81.82 

82.50 
81.88 

Per  cent. 

Deg.  F. 

5*i 
55 
56 
56 
58 
56 

56 
57 

Minvtei. 
14 

24 

0.67 
.59 
.06 

28 
30 

Thin 

34 
68 

Exceedingly  thin  . . 
Thick  and  medium, 

25 

Thin,  average 

33 

'  Expressed  in  cubic  centimeters  of  tenth  normal  alkali  needed  to  neutralize  50  cc.  of  cream. 

"Under  conditions  where  there  is  body  enough  of  cream  to  ripen  well,  regardless 
of  concentration,  it  is  probably  safe  to  say  that  the  thiclier  the  cream  the  better,  inas- 
much as  skimming  is  as  satisfactory,  the  completeness  and  time  of  churning,  and 
quality  of  the  butter  is  better,  a  larger  proportion  of  skim  milk  is  delivered  to  the 
patron,  and  vat  and  churn  room  and  handling  are  saved." 

Varying  temperatures  of  churning  ij)^.  103, 104). — The  results  are  tab- 
ulated for  101  churnings  at  temperatures  varying  from  49  to  68°  F. 
At  temperatures  below  56°  F.  the  average  percentage  of  fat  in  the 
buttermilk  was  0.17,  and  the  average  time  of  churning  32  minutes; 
and  at  temperatures  above  56°  the  average  percentage  of  fat  in  the 
buttermilk  was  0.33,  and  the  average  time  of  churning  23  minutes. 
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"A  study  of  the  table  shows  a  connection  between  churning  temperature  and  the 
results  of  churning.  As  the  temperature  rises,  the  loss  of  fat  in  the  buttermilk 
increases,  the  cream  becomes  thinner,  the  percentage  of  fat  in  the  butter  decreases, 
and  the  time  of  churning  shortens.  There  is  no  apparent  effect  upon  the  percentage 
of  curd  in  the  butter.  These  points  indicaie  that  the  proper  answer  to  the  often- 
asked  question  regarding  the  temperature  of  churning  is:  Churn  at  the  lowest  tem- 
perature which  under  the  individual  conditions  will  produce  exhaustive  churning 
and  make  a  good  quality  of  butter  in  a  reasonable  time." 

Varying  acidities  of  cream  (pp.  104, 105.) — The  acidity  was  determined 
by  Mann's  acid  test.  The  results  are  summarized  of  51  trials  in  which 
the  acidity  varied  from  27  to  42  cc.  decinormal  alkali  per  50  cc.  of 
cream. 

"The  only  effect  of  increasing  acidity  of  the  cream  shown  in  the  table  is  in  the 
composition  of  the  butter.     This  again  may  be  due  to  a  thinner  cream." 

Varying  lengths  of  time  in  churning  (pp.  105,  lOG). — The  results  of  91 
trials  are  summarized  in  which  the  time  of  churning  varied  from  15 
minutes  or  less  to  1  hour  or  more. 

"There  seems  to  be  no  connection  between  acidity  of  the  cream,  the  temperature 
of  churning,  the  curd  in  the  butter,  and  the  time  occupied  in  the  operation.  The 
longer  churn ings,  however,  were  on  the  thinner  creams  and  lower  temperatures, 
which  is  in  line  with  the  results  shown  in  the  table.  The  effect  of  lower  temperature 
appears  to  be  to  increase  the  percentage  of  fat  in  the  butter;  of  thinner  cream,  to 
decrease  it,  and  we  find  in  this  case  but  slight  difference  between  the  character  of 
the  butter  made  in  less  or  more  than  25  minutes.  It  is  difdcult  to  say  which  of  the 
factors  had  the  most  influence  in  the  slight  difference." 

Summary  (p.  106). — 

"(1)  In  these  experiments  the  per  cent  of  fat  in  the  butter  appears  lessened  by 
thinning  the  cream,  by  an  increase  in  churning  temperatures,  by  an  increase  in  the 
acidity  of  the  cream,  by  the  lengthening  of  the  time  of  churning,  and  by  the  change 
from  a  separator  to  a  deej)  setting  system.  There  was  no  marked  difference  in  the 
fat  percentages  of  sweet  and  sour  cream  butters. 

"  (2)  The  per  cent  of  curd  in  butters  did  not  appear  to  be  affected  by  the  length 
of  time  or  the  varying  temperatures  of  churning.  The  sweet  cream  butters  con- 
tained more  curd  than  those  made  from  sour  cream,  and  the  deep  setting  butters 
more  than  did  the  separator-made  goods. 

"  (3)  The  churnings  were  most  exhaustive  with  thick  and  ripened  creams  at  low 
temperatures,  while  varying  acidities,  length  of  churning,  and  methods  of  cream 
separation  showed  little  effect. 

"  (4)  The  conditions  most  favorable  in  these  experiments  to  exhaustive  churning 
of  a  firm  (high  percentage  of  fat)  butter  from  separator  cream,  appeared  to  be,  (1) 
a  thick  cream  containing  10  to  16  per  cent  of  the  original  milk;  (2)  ripened  cream, 
unless  churning  at  54°  or  below;  (3)  a  low  churning  temperature." 

Swedish  butter  exhibitions  during  1894,  N.  Engsteom  ( Tidslcr. 

Landtmdn,  15  {1894),  x>p.  922-926). — The  248  creameries  participating 
in  the  Swedish  butter  exhibitions  conducted  at  Malmo  and  Gothenburg 
during  1894  exhibited  880  tubs  of  butter  in  all.  The  average  water 
content  of  all  samples  of  butter  was  13.87  per  cent,  the  range  being 
from  9.13  to  20.22  per  cent;  659  samples,  or  74.9  per  cent,  contained 
between  12  and  15  per  cent  of  water;  and  only  36  samples,  or  4.1  per 
cent,  contained  more  than  16  per  cent  of  water. — F.  w.  woll. 
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Manufacture  of  svsreet  curd  cheese,  T.  L.  H^ecker  {Minnesota 
Sta.  Bui.  35,  pp.  104-128,  figs.  7). — Detailed  directions  are  given  for 
making  Edam  and  Gouda  cheese.  Gouda  cheese  Is  believed  to  be  the 
kind  best  adapted  for  the  home  dairy,  since  "(1)  the  milk  is  worked 
warm,  fresh  from  the  cow;  (2)  it  requires  less  than  2  hours  to  do  the 
work;  (3)  the  cheese  can  be  cured  in  a  cellar  or  in  any  damp,  cool  place; 
(4)  it  is  a  good  keeper;  (5)  it  is  nutritious  and  palatable."  The  data  are 
given  for  25  trials  in  making  Edam  cheese,  9  in  making  Gouda  cheese, 
and  10  in  making  Emmenthaler  or  Swiss  cheese.  These  data  include 
the  principal  conditions  of  manufacture,  and  the  composition  of  the 
milk,  whey,  and  cheese,  and  in  the  case  of  Gouda  and  Swiss  cheese  the 
losses  of  solids  and  fat  during  manufacture. 

In  the  manufacture  of  Edam  cheese  there  was  a  loss  in  the  whey  of 
from  5.G6  to  7.98  lbs.  of  solids  per  100  lbs.  of  milk,  and  from  0.3  to  0.87 
lb.  of  fat.  In  making  Gouda  cheese  from  42.87  to  47.07  per  cent  of  the 
solids  in  the  milk  and  from  7.1  to  12.38  per  cent  of  the  fat  in  the  milk 
were  lost  in  the  whey.  In  making  Swiss  cheese  the  loss  of  solids  in  the 
whey  ranged  from  46,97  to  59.93  per  cent  and  the  loss  of  fat  from  16.44 
to  20.5  per  cent.  The  whey  in  making  all  3  kinds  of  cheese  frequently 
contained  more  than  0.5  per  cent  of  fat.  The  fat  content  was  especially 
large  in  that  of  the  Swiss  cheese,  where  it  ranged  from  0.74  to  1.01  per 
cent.  In  a  number  of  cases  whey  from  making  Emmenthaler  cheese 
was  run  through  the  separator  and  the  cream  ripened  and  churned. 
The  butter  thus  obtained  scored  91  or  92  points. 

"Whey  butter  as  usually  made  is  a  very  low  grade  of  goods,  selling  about  on  a  par 
with  the  grade  generally  termed  'packing  stock,  poor,'  which  sells  for  10  cts.  when 
extra  dairy  butter  sells  at  20  cts.  By  running  the  whey  through  a  separator  and 
ripening  the  cream  with  good  lactic  ferment  the  quality  of  the  butter  can  be 
improved  25  to  50  per  cent." 

Method  of  preventing  mites  in  cheese,  P.  B.  Segelcke  {Fifth 
Bpt.  Banish  State  Agl.  Councilors,  1893,  pp.  125, 126). — The  author  gives 
the  following  method  for  i)re venting  mites  in  cheese:  The  ceiling, 
walls,  floor,  and  shelving  of  the  curing  room  are  whitewashed  several 
times  until  the  mites  are  destroyed.  The  cheese  is  first  placed  in  a 
brine  bath  for  24  hours,  and  then  in  the  curing  room  for  14  days, 
during  which  time  it  is  wiped  off  daily.  After  14  days  it  is  thoroughly 
scraped  and  washed  in  lime  water,  placed  on  shelves,  and  kept  clean ; 
if  a  layer  of  slimy  mold  should  again  appear,  the  cheese  must  again  be 
scraped  and  washed  with  lime. — p.  w.  woll. 

Miscellaneous  notes  on  handling  milk,  J.  L.  Hills  {Vermont 
Sta,  Rpt.  1893,  p.  111). — To  compare  the  losses  in  making  butter  from 
milk  containing  large  and  small  fat  globules,  the  milk  of  2  groups  of 
cows  possessing  these  characteristics  was  creamed  in  cold  deep  setting, 
the  cream  ripened,  and  churned  at  58°  F.  The  percentages  of  fat  in 
the  skim  milk,  buttermilk,  and  butter  and  the  mechanical  losses  are 
tabulated.     ''  There  was  but  one  third  the  loss  in  the  creaming  of  the 
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milk  containing  the  larger  globules,  and  in  this  case  there  was  also 
less  mechanical  loss." 

The  results  of  creaming  milk  of  cows  in  different  stages  of  lactation 
in  cold  deep  setting  and  by  separator  are  given. 

Tests  of  cream  separators,  H.  P.  Armsby,  W.  H.  Caldwell,  and 
L.  E.  Reber  {Pennsylvania  Sta.  Bui.  ^7,  pp.  23). — Tests  are  reported  of 
the  De  Laval  Alj^ha  Acme,  De  Laval  Alpha  Turbine,  United  States  No. 
3,  and  Standard  Russian  separators.  In  these  tests  the  number  of  runs 
with  each  machine  varied  from  4  to  10.  The  completeness  of  the  sepa- 
ration was  determined  by  weighing  and  analyzing  the  milk  used  aud 
the  products  obtained  so  as  to  keep  a  close  check  upon  the  results. 
The  results  of  the  tests  are  fully  tabulated,  together  with  results  of 
tests  made  at  Vermont  and  New  York  Cornell  stations,  and  the  results 
of  estimation  of  the  steam  consumption  of  belt  and  turbine  separators 
are  given.    The  average  completeness  of  separation  was  as  follows: 

Per  cent. 

De  Laval  Alpha  Acme 98. 31 

De  Laval  Alpha  Tiirbiue 99.23 

United  States  No.  3 98.08 

Standard  Russian 97. 10 

"Under  the  conditions  of  our  tests,  the  steam  was  used  very  wastefally.  Our  con- 
ditions, however,  were  not  widely  different  from  those  of  very  many  small  cream- 
eries, where  a  comparatively  small  and  cheap  engine  is  employed  for  the  purposes  of 
the  creamery  solely.  Under  such  conditions  it  would  appear  that  simple  determi- 
nations of  the  horsepower  required  to  drive  a  separator  are  of  no  practical  value  to 
the  creamery  man,  since  they  furnish  no  measure  of  the  amount  of  fuel  which  he  will 
actually  have  to  bum  to  operate  the  machines.  .  .  . 

"The  comparison  of  the  steam  consumption  shows  that  under  our  conditions  the 
turbine  separators  were  more  economical  of  steam  than  the  belt  separators.  That  is 
to  say,  while  the  turbine  uses  steam  extravagantly,  the  small  engine  of  the  average 
creamery  uses  it  still  more  extravagantly,  and  the  introduction  of  a  turbine  is  likely 
to  result  in  a  saving  of  fuel.  .  .  . 

"The  conclusion  would  seem  to  be  that  in  small  plants  where  a  separate  engine 
must  be  used  for  the  creamery  work  a  turbine  will  give  the  best  economy,  but  that 
there  is  a  point  in  the  size  of  the  plant  were  the  economy  of  the  belt  machine  will 
come  to  exceed  that  of  the  turbine." 

Tests  of  dairy  apparatus,  J.  L.  Hills  ( Vermont  Sta.  Bpt.  1893, 
pp.  92-100). — The  results  are  given  of  tests  of  a  number  of  different 
kinds  of  separators,  made  in  connection  with  the  Vermont  Dairy  School, 
and  the  determination  of  the  power  required  for  running  by  means  of 
a  dynamometer.  In  most  of  these  trials  the  cream  was  ripened  and 
churned  to  butter.  A  record  is  given  for  the  whole  process  of  butter 
making.  The  average  results  with  each  kind  of  separator  are  shown 
in  the  following  table: 
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I'eats  of  separators. 


Separator. 


De  Laval  Alpha  Turbine. . 

Jmiibo 

l)e  Laval  Alpha  Acme  JJelt 
KoiJ's  Inijiriived  Danish. . 

United  States  No.  1 

Lnited  States  No. 3 

Ivussian  Steam 

Columbia 

De  Laval  Baby  No.  2 

De  Laval  Baby  No.  3 

Victoria 


O 

a 

3 

>a 

C    tH 

o 

to 

o  »- 

ti"^ 

a  o 

§2 

3 

P. 

< 

Lbs. 

4 

5,780 

1,  800 

4 

6,  92.'5 

1,820 

4 

5,  S.'iO 

1,  HiO 

5 

5,673 

2,078 

3 

7,022 

1,9U 

3 

7,  330 

GOO 

2 

7,  COG 

1,315 

2 

7,  2U0 

285 

1 

282 

1 

6,000 

585 

1 

6,000 

366 

5  3  i 


Is 


Fat  content  of- 


o  « 


Whole 
'■g      milk. 


1.87 

.79 

L83 

1.37 

.61 


Per  et. 

4.35 
4.27 
4.36 
4.24 
4.18 
4.31 
4.17 
4.49 
4.28 
4.20 
4.20 


Skim 
milk. 


Per  et. 
0.06 
.21 
.09 
.17 
.17 
.08 
.17 
.05 
.04 
.23 
.38 


Bowl 
slop. 


Perct. 

0.24 
.13 

1.C5 
.08 
.11 
.48 
.23 
.15 
.45 

L71 


Proportion 

of  fat  in  wliole 

milk  recovered 

in  butter. 


Theo- 
retical. 


Actual. 


Per  et. 
98.0 
9.5.9 

97.4 
90.6 
96.1 


Per  et. 


90.1 
92.6 

92  8 


The  results  obtained  in  this  trial  are  compiled  with  those  obtained 
previously  at  this  station  and  at  other  stations,  giving  the  results  of 
tests  of  49  different  separators. 

Progress  in  dairying  in  the  last  25  years,  W.  Kirchner  {Dent,  landw.  Presse,Sl 
(1894),  No.  98,  pp.  19,  20). 

Dairy  industry  in  Ireland  for  1894,  R.  Gibson  {Dairy,  7  {1895),  No.  74,  p.  34). 

Note  on  the  cause  of  the  decline  in  quality  of  Schleswig-Holstein  butter  and 
the  remedy,  H.  Weigmann  {Landw.  Wochenhl.  Scliles.  Hoist.,  45  {1895),  No.  S,  pp. 
SS-SG;  Alolk.  Ztg.,  9  {1805),  No.  4,  pp.  46-48). 

Influence  of  food  on  the  quality  of  butter,  C.  Schixke  {Braunschw.  landw.  Ztg., 
63  {1895),  No.  10,  pp.  41,  42). 

By-products  of  milk:  I.  Skim  milk;  II.  Skim  milk  cheese,  F,  Rigaux  {Ind. 
Lait.,  20  {1895),  No.  3,  pp.  17,  18;  No.  4,  pp.  25,  26). 

Treatment  of  cream  during  churning,  G.  Grotenfelt  {Ind.  Lait.,  19  {1894),  No. 
48,  pp.  361,  362;  No.  49,  p.  390;  Dairy  World,  15  {1895),  No.  2,  pp.  3,  4). 

The  dilution  of  milk ;  its  control  by  an  examination  of  the  skim  milk,  Les- 
CfEUR  {Ind.  Lait.,  19  {1894),  No.  34,  p.  270). 

Laws  relating  to  milk,  butter,  cheese,  and  oleomargarin,  {Rpt.  Dept.  Ayr.  New 
York,  1804,  pp.  727-744). — A  digest  of  the  laws  of  the  various  States. 

Tests  of  cream  separators,  F.  Schotte  and  B.  Martiny  {Mitt.  deut.  landw.  Ges., 
1895,  No.  5,  pp.  53-57). 

Modern  processes  of  butter  making,  L.  Bochet  {Ind.  Lait.,  20  {1895),  No.  12, 
pp.  89-92;  No.  13,  pp.  97-99). 

Cooperative  creameries,  T.  L.  H.ecker  {Minnesota  Sta.  Bui.  35,  fp  93-103). — 
This  article  gives  detailed  directions  for  organizing  and  establishing  cooperative 
creameries,  copy  of  articles  of  agreement  and  by-laws,  and  two  plains  for  creamery 
building  and  estimates  of  cost. 

Butter  faults  {Ind.  Lait.,  20  {1895),  No.  2,  pp.  9, 10). 

Relation  of  bacteria  to  cheese,  G.  Guotenfelt  {Ind.  Lait.,  19  {1894),  No.  46, pp. 
S66,  367;  No.  47,  pp.  373,  374). 

Studies  on  rennet,  L.  Bauuy  {Ind.  Lait.,  19  {1894),  No.  44,  pp.  349,  350;  No.  45, 
pp.  357,  358). 

Rennet  and  similar  ferments,  R.  Peters  {Preisschrift  Rostock,  1894;  als.  in  Jour. 
Chem.  Soc.  London,  68  {1894),  Mar.,  p.  80). 

The  manufacture  of  soft  cheese,  E.  Rigaux  {Ind.  Lait.,  19  {lS94),No.  31,  p.  246; 
No.  32,  pp.  255,  265;  No.  33,  pp.  262,  263;  No.  34,  pp.  270,  271;  No.  36,  pp.  278,  279;  No. 
S6,  pp.  286,  287;  No.  37,  pp.  293,  294). 
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TECHNOLOGY. 

The  heating  po^ver  of  Wyoming  coal  and  oil,  ■with  a  descrip- 
tion of  the  bomb  calorimeter,  E.  E.  Slosson  and  L.  0.  Colburn 
( University  of  Wyoming  Spec.  BuL,  Jan.,  1895,  pp.  32,  Jig.  1). — Analyses 
and  tests  of  the  fuel  value  of  54  samples  of  Wyoming  coal,  and  tests  of 
fuel  value  of  2  samples  of  Texas  coal,  1  of  fat  pine  knots,  6  of  petroleum, 
and  2  of  asphalt  are  reported  and  discussed  in  some  detail.  The  aver- 
age results  of  the  tests  of  Wyoming  coals  were  as  follows:  Calories 
per  gram  6,282,  foot-pounds  per  pound  of  coal  8,779,000,  pounds  of 
water  at  212°  F.  evaporated  by  1  lb.  of  coal  11.7.  In  case  of  the 
petroleum  the  calories  varied  from  10,430  to  10,927,  the  foot  pounds 
from  14,571,000  to  15,204,000,  and  the  pounds  of  water  evaporated 
from  19.4  to  22.24.  Mahler's  calorimetric  apparatus  is  illustrated  and 
described  and  the  principles  and  methods  of  calorimetry  are  explained. 

Analyses  of  maple  sugar,  sirups,  etc.,  J.  L.  Hills  and  B.  O.  White  (^Vermont 
Sta.  Bpt.  1893,  p.  29). — The  percentages  of  sugar  in  21  samples  are  reported. 

EfTect  of  deep  and  shallow  tapping  of  maple  trees  {Gardeu  and  Forest,  8  {1895), 
p.  150). — Deep  tapping  gives  a  much  greater  flow  than  when  tapped  but  an  inch  deep. 

Report  on  experiments  in  ■wine  making  in  1893,  E.  Kayser  {Bui.  Min.  Agr. 
France,  13  {1894),  No  8,  pp.  874-884). 

A  contribution  to  the  study  of  the  utilization  of  the  refuse  of  vrine  making, 
E.  SiLVA  {Staz.  Sper.  Agr.  Hal.,  28  {1895),  No.  1,  pp.  5-18). 


AGRICULTURAL   ENGINEERING. 

Farm  drainage,  C.  L.  Newman  {Arkansas  Sta.  Bid.  32,  pp.  33-54,  fig.  1). — A  popu- 
lar discussion  of  this  subject  under  the  following  heads:  Protection  from  surface 
washiug  (plant  cover,  hillside  ditches,  and  terraces),  and  drainage  of  wet  lands 
(indications  of  the  need  of  drainage,  open  ditches,  and  underdrains  or  covered 
ditches),  with  an  appendix  describing  a  homemade  terracing  instrument. 

The  artesian  ■wells  of  southern  Wyoming,  J.  D.  Conley  ( Wyoming  Sta.  Bpt. 
1894,  pp.  87-122).— K  reprint  of  Bulletin  20  of  the  station  (E.  S.  E.,  6,  p.  848). 

The  Harvey  water  motor,  A.  A.  Johnson  {Wyoming  Sta.  Bpt.  1894,  pp.  66-72, 
figs.  6). — A  reprint  from  Bulletin  18  of  the  station  (E.  S.  R.,  6,  p.  346). 

An  electric  plow,  F.  Brutschke  {Fiihling'a  landiv.  Ztg.,  44  {1895),  No.  5,  pp. 
158-165,  fig.  1). 

Plo^ws,  rollers,  fertilizer  distributors,  and  potato  planters,  Ringelmann  (Jo?tr. 
Agr.  Prat.,  69  (1895),  No.  11,  pp.  388-393,  figs.  8). — Descriptions  of  agricultural 
implements  tested. 

Heel  scrape  and  scooter,  R.  L.  Bennett  and  G.  B.  Irby  {Arkansas  Sla.  Bui. 
31,  pp.  28-31,  fig.  1). — This  implement  is  described  and  the  character  of  its  -work 
commended. 

Agricultural  implements,  A.  Debains  {Les  machines  agricoles  sur  le  terrain. 
Paris). — Separate  volumes  treat  of  culti\;itors,  seeders,  and  harvesting  machines. 

Proceedings  of  the  Virginia  Good  Roads  Convention  held  in  Richmond,  Vir- 
ginia, October  18,  1894  ( U.  S.  Dept.  Agr.,  Office  of  Boad  Inquiry  Bui.  11,  pp.  62, 
fig.  1). — An  account  of  the  proceedings,  giving  text  of  remarks,  addresses,  and 
papers.  Addresses  were  made  by  G.  L.  Christian,  president  of  the  Richmond 
Chamber  of  Commerce,  and  S.  W.  Corbin,  president  of  the  State  Board  of  Agricul- 
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tiire,  and  the  following  papers  were  read:  "What  onr  bad  roads  cost  us,"  by  C, 
Coleman;  "How  to  produce  the  means  to  build  good  roads,"  by  J.  F.  Jackson; 
"Our  highways,  their  construction  and  maintenance,"  by  C.  E.  Ashburner;  "The 
use  of  convict  labor  on  public  roads,"  by  J.  Graham,  jr.;  "Country  road  bridges/' 
by  C.  C.  Wentworth;  "Stone  and  shell  roads,"  by  D.  C.  Humphreys. 

STATISTICS. 

Report  of  the  statistician  (U.  S.  Dept.  Agr.,  Division  of  Statistics  Hpi.  1S3,  n.  ser., 
pp.  58). — The  statistics  given  in  this  report  relate  to  the  number  and  value  of  farm 
animals  in  the  different  States,  the  cotton  crop  of  1894,  live  stock  in  Great  Britain 
and  Ireland,  and  the  cotton  crop  of  India  for  1894.  The  report  also  contains  notice 
of  a  French  Congress  on  popular  credit,  notes  on  the  wheat  crop  of  Victoria  (Aus- 
tralia), notes  on  foreign  agriculture,  and  transportation  rates. 

Report  of  the  statLstician  ( U.  S.  Dept.  Agr.,  Division  of  Staiisiics  Rpt.  124,  n.  ser., 
pp.  59-106). — This  repoi't  treats  of  the  distribution  and  consumption  of  corn,  the  con- 
sumption of  wheat  per  capita  in  the  United  States,  the  wheat  crop  of  the  world, 
prices  of  wheat  since  1865,  wholesale  prices  of  principal  agricultural  products, 
report  of  European  agents,  and  transportation  rates. 

Reports  of  director  and  of  treasurer  of  Vermont  Station  ( Vermont  Sta.  Rpt. 
189S,  pp.  9-16). — This  includes  the  review  of  the  work  of  the  year  by  the  director,  list 
of  bulletins  published,  and  matter  of  general  interest,  together  with  the  treasurer's 
report  for  the  fiscal  year  ending  June  30, 1893.  In  connection  with  a  revision  of  the 
station  mailing  list  by  return  postal  cards  which  took  place  during  the  year,  it  is 
stated  that  "over  95  per  cent  of  the  cards  were  returned,  and  a  large  number  of 
names  of  persons  who  had  died  or  removed  to  unknown  addresses  were  stricken  from 
the  list." 

Report  of  Wyoming  Station  for  1894  (  Wyoming  Sta.  Rpt.  1894,  pp.  i55).— This 
includes  a  report  by  the  director  on  the  work  of  the  year;  treasurer's  report  for  the 
fiscal  year  endiug  June  30,  1894;  and  brief  reports  by  the  agriculturist  and  horti- 
culturist, physicist,  meteorologist,  botanist,  chemist,  and  geologist;  together  with 
reprints  of  the  bulletins  published  during  the  year. 

Remarks  on  the  work  of  the  Poseu  Experiment  Station  in  1894,  M.  Gerlach 
(Laiidiv.  Centbl.  Posen,  2S  (1895),  No.  S,  pp.  44,  45). 


NOTES 


M.vssACiirsKTTS  Stations. — The  two  stations  in  Massachusetts  have  been  united 
under  the  name  of  the  Hatch  Experiment  Station  of  the  Massachusetts  Agricultural 
College.  President  H.  H.  Goodell  has  been  elected  director  pro  tern.  The  reorgan- 
ization will  be  completed  at  the  June  meeting  of  the  board  of  control. 

AssociATioM  OF  Ameiucan  Agricultukal  Colleges  and  Experiment  Sta- 
tions.— Notice  has  been  issued  that  the  next  annual  meeting  of  the  Association  will 
be  held  at  Denver,  Colorado,  beginning  July  16,  1895. 

Soil  tests  in  Virginia. — At  a  meeting  of  the  Virginia  State  Board  of  Agriculture, 
April  10,  1895,  called  for  the  purpose  of  arranging  for  soil  tests  in  the  State,  a  reso- 
lution was  reported  and  approved  authorizing  the  Commissioner  of  Agriculture,  in 
conjunction  with  the  Committee  of  Agricultural  and  Analytical  Chemistry  of  the 
Board,  to  expend  $500  for  conducting  fertilizer  tests  in  four  different  sections  of  the 
State,  comprising  the  tobacco,  corn,  grass,  and  truck  lands,  and  $1,000  for  a  prelim- 
inary examination  of  tlie  composition,  texture,  and  relations  to  moisture  and  crops 
of  the  principal  soils  of  the  State,  under  the  advice  of  the  Chief  of  the  Division  of 
Agricultural  Soils  of  this  Department. 

Four  points  were  selected  for  experiment,  as  follows:  For  bright  tobacco,  Pittsyl- 
vania County,  near  Danville;  for  corn,  Hanover  or  Goochland  County;  for  tracks, 
the  peninsula  near  Williamsburg;  for  grasses,  Augusta  County. 

Personal  Mention. — Dr.  J.  P.  Lotsy,  associate  in  botany  at  Johns  Hopkins 
Uuiversitj",  has  accepted  the  directorship  of  the  botanical  gard(Mis  of  Java. 

Dr.  A.  Morgen,  for  several  years  first  assistant  at  the  Halle  Station,  has  been 
appointed  professor  of  agricultural  chemistry  and  director  of  the  experiment  station 
at  Holienheim,  Germany,  to  succeed  Prof.  Eniil  von  Wolff,  who  has  retired. 

Dr.  Th.  Pfeiffer,  chemist  to  the  German  Agricultural  Society,  and  formerly  con- 
nected with  the  Guttingcu  Station,  under  Henneberg,  has  been  elected  professor  of 
agricultural  chemistry  in  the  University  of  Jena.     He  will  be  succeeded  by  Dr.  J. 
H.  Vogel. 
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Twenty  six  years  ago,  through  the  activity  of  Dr.  F.  !N'obbe,  the 
exijeriment  station  for  plant  physiology  connected  with  the  Forestry 
Academy  at  Tharand,  Germany,  offered  to  assist  the  farmers  in  the 
selection  and  purchase  of  seed.  The  station  received  an  annual  grant 
of  about  $450  from  the  Agricultural  Society  of  Dresden  to  aid  in  carry- 
ing on  its  work.  This  was  the  beginning  of  the  seed  control,  which 
from  that  time  until  the  present  has  steadily  grown  in  extent  and  in 
usefulness,  especially  iu  European  countries.  Its  history,  present  ex- 
tent, methods  of  work,  etc.,  are  described  in  detail  in  an  interesting 
paper  by  B.  Jonsson^  on  the  seed  control  stations  of  the  world,  wbich 
includes  a  very  complete  bibliography  of  the  subject.  According  to 
this  jjaper  there  are  now  117  stations  in  active  operation  outside  of  the 
United  States.  The  different  countries  are  said  to  be  represented  as 
follows:  Belgium  9  stations,  Bulgaria  3, Denmark  1,  England  and  Scot- 
land 2,  France  1,  Holland  4,  Italy  1,  Norway  3,  Portugal  3,  Eoumania 
1,  Russia  7,  Spain  1,  Switzerland  2,  Germany  38,  Hungary  6,  Austria 
14,  Sweden  16,  Brazil  1,  Japan  1,  and  Java  3. 

In  1877  29  seed  control  stations  were  established  in  Germany,  7  of 
which  were  devoted  to  seed  control  exclusively,  while  the  rest  were  com- 
bined chemical  and  seed  control  stations.  The  first  seed  control  station 
in  Austria  was  established  in  1870,  in  Denmark  in  1871,  in  Belgium  in 
1875,  and  in  Switzerland  and  Russia  in  1876. 

The  organization  and  working  plans  of  the  different  stations  vary  to 
suit  the  individual  needs  of  the  work,  but  the  modified  plans  as  sug- 
gested by  Dr.  Nobbe  are  the  basis  for  all.  The  methods  of  the  German 
stations  have  been  fully  described  in  this  journal  by  Dr.  Oscar  Burch- 
ard  (E.  S.  R.,  4,  pp.  793,  882).  In  all  cases  a  certain  definite  sample  is 
required,  the  size  of  which  depends  on  the  seed  to  be  examined.  For 
the  sn)aller  and  lighter  seeds  100  gm.  is  required,  while  for  the  larger 
seeds  the  weight  of  the  average  sample  must  be  at  least  250  gm.  From 
these  samples  smaller  ones  are  taken  and  tested  for  their  purity,  germ- 
inative  ability,  and  intrinsic  worth.  The  weight  of  these  smaller 
samples  varies  from  2  gm.  for  the  smaller  and  lighter  seeds  to  50  gm. 

>  Kgl.  Landt.  Akad.  Handl.  Tidskr.,  33,  pp.  257-286  and  321-372. 
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for  such  large  seeds  as  corn,  beans,  beet  seed,  etc.  The  time  for  germi- 
nation has  been  experimentally  determined  for  the  different  kiuds  of 
seed  and  the  germination  in  a  certain  definite  time  of  every  lot  tested 
is  compared  with  the  standard  for  that  kind.  The  standards  for  purity, 
germinative  ability,  and  intrinsic  worth  vary  in  different  countries, 
each  having  its  own. 

The  methods  by  which  the  control  is  secured  differ  in  different 
countries.  In  some  countries  this  is  brought  about  through  legislative 
action  requiring  all  seed  offered  for  sale  to  be  up  to  a  certain  definite 
quality.  In  others  the  same  end  is  secured  by  a  mutual  agreement 
between  the  wholesale  dealers  and  the  stations,  whereby  dealers  place 
themselves  voluntarily  under  the  control  of  the  station  and  the  station 
certifies  to  the  quality  of  the  seed  placed  on  the  market.  In  other  cases 
there  is  a  combination  of  these  two  methods  of  control,  governmental 
supervision  being  provided  for  local  dealers  and  either  private  or  con- 
trol contract  for  those  outside  the  State's  jurisdiction.  Under  the  pri- 
vate contract  the  station  has  no  connection  with  the  consumer,  but  it 
simply  reports  to  the  wholesale  dealer  on  the  qualitity  of  the  seed. 
Under  what  is  known  as  the  control  contract  the  station  certifies  to  the 
quality  of  seed  and  a  copy  of  this  certificate  is  furnished  to  every  pur- 
chaser. Under  certain  conditions  the  consumer  is  allowed  a  free 
reexamination  of  any  seed  ijurchased  under  the  control  contract,  and  if 
a  departure  of  more  than  5  per  cent  from  the  guaranty  is  found  the 
dealer  is  required  to  reimburse  him. 

The  first  attempt  in  the  United  States  in  seed  testing  was  made  at 
the  Connecticut  State  Station  in  1877,  and  two  years  later  the  North 
Carolina  Station  equipped  itself  for  such  work.  At  the  present  time 
several  of  the  experiment  stations  are  prepared  to  test  samples  of  seed 
sent  them,  but  they  exert  no  control  over  their  sale.  Systematic  effort 
was  commenced  by  this  Department  about  a  year  ago  to  collect  infor- 
mation on  the  commercial  side  of  the  seed  industry  in  this  country  and 
to  study  the  quality  of  the  seed  placed  upon  the  market. 

The  benefits  resulting  from  the  seed  control  in  Europe  are  apparent 
in  the  improvement  of  tlie  quality  of  seed  in  general  and  in  the  security 
which  it  gives  to  the  buyer.  The  reports  of  these  stations  show  that 
the  quality  of  seed  has  steadily  improved  since  the  introduction  of  seed 
control.  This  is  especially  true  in  regard  to  trueness  to  name  and  free- 
dom from  weed  seeds. 

The  necessity  for  seed  control  in  this  country  is  not  less  than  in 
Europe.  It  is  second  only  in  importance  to  the  control  of  the  sale  of 
commercial  fertilizers  now  exercised  so  generally  in  the  States  where 
fertilizers  are  used. 

The  following  is  a  list  of  the  seed  control  stations  now  in  active  oper- 
ation in  different  countries,  with  the  date  of  their  establishment,  taken 
from  the  article  by  Jonsson  referred  to  above. 
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Belgium:  Antwerp,  Courtrai,  Ghent  (1875),  Gembloux  (1875),  Hasselt (1878), Liege 
(1<S7J<),  l.ouvaiu,  Mons,  Koulers. 

Ihdgarla:  Rustchnk  (1892),  Sadova  (1892),  Plevna  (1892). 

Denmark:  Copenhagen  (1871). 

England  avd  Scotlavd:  Loudon,  Edinburgh, 

France:  Paris  (1884). 

Holland:  Goes  (1889),  Groningen  (1889),  Hoorn  (1889),  Wageningen  (1877). 

naly:  Modena  (1890). 

Norway:  Hamar,  Christiania,  Frondhjem. 

Portugal:  Evora  (1886),  Lisbon  (1886),  Oporto  (1886). 

Eoumania :  Bucharest  (1887). 

Eiiasia  (including  Finland):  Helsingfors  (1881),  Riga  (1876),  St.  Petersburg  (1880), 
Sobieszyn  (1892),  Tver  (1892),  Warsaw  (1880),  Aabo  (1881). 

Si)ain:  Madrid  (1891). 

Switzerland:  RiJti  (1876),  Zurich  (1876). 

Germany:  (1)  Prussia:  Arendsee  (1879),  Bonn  (1881),  Bremervorde  (1876),  Breslau 
(1875),  Dahme  (1876),  Dantzic  (1876),  Ebstorf  (1871),  Eldena  (1878),  Gottiiigen 
(1876),  Halle  (1877),  Hildesheim  (1878),  Insterburg  (1877),  Kempen  (1883),  Kiel 
(1874),  Konigsberg  (1875),  KGslin  (1893),  Marburg  (1876),  Miinster  (1871),  Posen 
(1873),  Wiesbaden  (1881).  (2)  Bavaria:  Augsburg,  Baireuth  (1876),  Landshut 
(1876),  Munich  (1872),  Speyer,  Triesdorf  (1876),  Wiirzburg  (1881).  (3)  Saxony: 
Tharand  (1869).  (4)  Baden:  Karlsruhe  (1872).  (5)  Hesse-Darmstadt:  Darmstadt 
(1871).  (6)  0Z(7fn&ur^:  Oldenburg  (1876).  (7)  ^rwwswicA;:  Brunswick  (1877).  (8) 
Mecklenhurg-ScMverin :  Rostock  (1875).  (9)  Saxe- Weimar :  Jena.  (10)  Alsace- 
Lorraine:  Rufach  (1874).  (11)  Bremen  :  Bremen  (1877).  (12)  Hamburg:  Hamburg 
(State)  (1891),  Hamburg  (private)  1891. 

Hungary:  Budapest  (1882),  Debreczin,  Keszthely,  Kassa,  Kolosmonostor,  Alten- 
berg  (1878). 

Austria :  Czernislov,  Dublany,  Feldkirch  (1876),  Gratz  (1872),  Kaaden  (1877) 
Neutitschein  (1891),  Oberhermsdorf,  Prague  (1877),  Prerau  (1884),  St.  Michele  (1874), 
Tabor  (1874),  Troppau  (1892),  Vienna  (State)  (1870),  Vienna  (agricultural  society) 
(1881). 

Sweden  :  Boras,  Falun,  Gefle,  Halmstad,  Hernosaud,  Jonkoping,  Kalmar,  Chris- 
tiaustad,  Linkoping,  Lulea,  Oerebro,  Skara,  Stockholm,  Svalof,  Upsala,  Westeras. 

Brazil:  Sao  Paulo  (1887). 

Japan  :  Tokyo  (1893),  with  substations. 

Java:  Kagok-Tegal,  Pasoeioean,  Buitenzorg. 


THE  PHYSICAL  PROPERTIES  OF  THE  SOIL/ 

Dr.  EWALD  WOLLNY. 

PAET  3. 
IV.   THE  BEHAVIOR  OF  THE   SOIL  TOWARD  AIR  AND  GASES. 

THE  AIR  CAPACITY  (OR  POROSITY)  OF  THE   SOIL. 

This  is  expressed  by  tlie  ratio  of  the  volume  of  the  air  spaces  to  the 
total  volume  of  the  soil.  The  volume  of  the  x)ores  or  intergranular 
spaces  varies  in  natural  soils,  as  we  have  already  seen  (p.  764)  within 
wide  limits — in  the  dry  state  from  20  to  85.3  per  cent.  In  one  and  the 
same  soil  the  air  capacity  depends  principally  on  structural  conditions. 
In  the  dry  state  the  volume  of  the  air  spaces  is  greater  the  smaller  the 
particles.  Stirring  and  flocc^lation  increase  the  volume  of  the  pores 
generally  to  a  considerable  extent,  while  the  pressing  together  of  the 
soil  produces  the  opposite  result.  It  may  be  mentioned  further  that  the 
quantity  of  air  inclosed  in  a  soil  decreases  as  the  proportion  of  stones 
increases. 

With  the  increase  in  the  quantity  of  water  present  the  volume  of  the 
pores  of  course  decreases,  but  to  a  varying  extent  according  to  the 
water  capacity.  In  the  moist  state  clay  and  humus  contain  the  small- 
est quantity  of  air  of  any  of  the  soil  constituents;  in  fact  the  air  may 
be  entirely  absent  when  these  substances  are  saturated  with  water. 
The  quantity  of  air  in  the  wet  mass  always  increases  with  the  quantity 
of  coarse-grained  constituents.  The  influence  of  water  on  the  volume 
of  the  pores  is  less  marked  in  crumbly  than  in  powdery  soils,  because 
in  the  former  the  noncapillary  spaces  are  not  filled  with  water.  The 
decrease  in  the  quantity  of  air  due  to  an  increase  in  the  density  of  the 
mass  is  greater  in  the  moist  than  in  the  dry  condition. 

From  Avhat  has  been  said  regarding  the  influence  of  the  quantity  of 
water  in  a  soil  on  the  volume  of  the  pores  it  is  plain  that  the  quantity 
of  air  in  the  soil  increases  during  drought  and  decreases  correspond- 
ingly with  an  increased  precipitation.  The  extent  of  the  influence  of  the 
soil  in  this  particular  is  determined  by  its  mechanical  structure."^ 

The  air  inclosed  in  the  soil  is  seldom  stagnant,  but  is  generally  in 
constant  motion,  causing  an  exchange  of  air  between  the  atmosijhere 
and  the  soil.  This  motion  is  due  to  the  variations  in  atmospheric  pres- 
sure, temperature,  and  wind  movement. 

■Continued  from  p.  863.  »E.  Wollny,  Forsch.  Geb.  agr.  Phys.,  8,  p.  371. 
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THE   PERMEABILITY   OP   THE    SOIL  P'OR   AIR. 

This  property  is  measured  by  the  quantities  of  air  which  pass  through 
the  soil,  other  conditions  being  the  same.  Except  under  special  con- 
ditions it  does  not  depend  upon  the  volume  of  the  pores,  but  is  influ- 
enced primarily  by  the  size  of  the  pores,  since  the  latter  determines 
almost  exclusively  the  resistance  ofiered  to  the  circulation  of  the  air. 
The  permeability  necessarily  increases  as  this  resistance  diminishes, 
and  is  therefore  smaller  the  smaller  the  soil  particles,  and  vice  versa. 

Of  the  different  soil  constituents  in  the  dry  state,  clay  is  the  least 
permeable  to  air;  and  permeability  increases  generally  with  the  quan- 
tity of  quartz  present.  Soils  consisting  of  humus  alone  behave,  when 
dry,  similarly  to  the  coarse-grained  sands.  In  soils  made  up  of  con- 
stituents varying  considerably  from  one  another  in  the  size  of  the  par- 
ticles, the  permeability  of  the  whole  mass  depends  principally  on  the 
finest-grained  material.  The  remarkable  permeability  of  most  sands 
can,  therefoi'e,  be  reduced  considerably  by  the  admixture  of  compara- 
tively small  quantities  of  some  fine-grained  material,  such  as  clay,  loam, 
or  marl. 

In  the  case  of  stratified  soils  the  permeability  depends  entirely  on 
the  fiuCvSt  grained  layer,  even  if  the  layer  is  very  thin.  In  a  very 
impermeable  soil  the  i)ermeability  is  increased  to  a  remarkable  extent 
by  the  formation  of  the  crumbly  structure.  With  an  increase  of 
humidity  the  permeability  of  a  soil  for  air  diminishes,  and  more 
strongly  the  greater  the  water  capacity  of  the  soil.  All  soils  rich  in 
clay  and  humus  become  impermeable  at  a  point  below  saturation. 
Crumbly  soils  have  their  permeability  affected  to  a  very  much  less 
degree  by  an  increase  in  humidity  than  soils  having  a  separate  grain 
structure.  If  a  soil  is  wet  only  in  the  upper  layers  the  entrance  and 
exit  of  air  is  hindered  in  proportion  to  the  fineness  of  the  grains.  In 
soils  rich  in  clay  and  humus  this  may  result  in  absolute  impermeability, 
even  with  slight  precipitation. 

If  air  is  forced  by  pressure  through  soil,  the  quantity  of  air  passing 
is  proportional  to  the  pressure,  and  inversely  x)roi)ortional  to  the  thick- 
ness of  the  layer,  so  long  as  the  velocity  does  not  exceed  0.05  meter. 
As  soon  as  this  limit  is  exceeded  the  volume  of  air  does  not  diminish  as 
the  pressure  diminishes  or  as  the  thickness  of  the  layer  increases,  but 
to  a  less  extent,  and  vice  versa} 

THE   DIFFUSION   OF   GASES   FROM   THE   SOIL. 

The  pores  of  the  soil  contain,  along  with  atmosijheric  air  and  water 
vapor,  different  gases,  ot  which  carbonic  acid  is  the  most  important,  as 

'  H.  Fleck,  Ztschr.  Biol.,  16,  p.  42.  Erster  Jahresbericht  der  chemischen  Central- 
Btelle  fiir  offentlicbe  Ge8uiidlieit8i)flege  in  Dresden.  F.  Eenk,  Ztschr.  Biol.,  15. 
G.  Amnion,  Forsch.  Geb.  agr.  Fhys.,  3,  p.  209.  D.  von  Welitscbkowsky,  Arch.  Hyg., 
11.  R.  Heiurich,  Grundlagcn  der  Beurtbeilung  der  Ackerkruine,  1882,  pp.  123,  221. 
E-  Wollny,  Forsch.  Geb.  agr.  Phys.,  16,  p.  193. 
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it  is  present  in  the  largest  quantities.  Tlie  carbonic  acid  is  due  prin- 
cipally to  the  decomposition  of  organic  substances.  The  amount 
present  depends  upon  the  richness  of  the  soil  in  humus  and  the 
lapidity  of  decomposition,  but  it  is  almost  always  much  more  abun- 
dant in  the  soil  than  in  the  atmosphere.  Under  these  circumstances  it 
is  of  interest  to  note  that  there  is  a  constant  movement  in  the  soil 
atmosphere  not  due  to  external  influences,  but  to  diftusion,  i.  e.,  the 
tendency  for  the  external  and  internal  gases  to  come  into  equilibrium. 
Tlie  diffusion  of  the  carbonic  acid  (as  well  as  ammonia  and  other 
gases)  from  the  soil  at  a  constant  temperature  depends  principally  on 
the  sum  of  the  pores  of  the  cross  section  and  not  on  their  size.  Hence 
the  absolute  quantity  of  diffused  gases  is  larger  the  greater  the  total 
volume  of  the  pores,  and  vice  versa.  Every  decrease  in  the  volume 
of  the  pores,  whether  due  to  pressure  or  to  an  increase  of  moisture 
in  the  soil,  is  accompanied  by  a  decrease  in  the  quantity  of  gas  diffused. 
The  escape  of  carbonic  acid  into  the  atmosphere  by  diffusion  decreases 
with  the  fineness  of  the  grains  of  the  soil,  the  compactness  of  their 
arrangement,  and  the  greater  the  water  capacity  of  the  soil,  and  vice 
versa.  The  quantity  of  carbonic  acid  diffused  diminishes  as  the  thick- 
ness of  the  ?oil  increases,  but  to  a  less  extent.  In  soils  which  become 
superficially  saturated,  and  into  which  water  penetrates  slowly,  the 
diffusion  of  carbonic  acid  is  considerably  diminished  or  brought  to  a 
standstill.' 

THE  ABSORPTIVE   CAPACITY  (OR   CONDENSATION   CAPACITY)  OF  THE   SOIL  FOR  GASES. 

Absorption,  in  the  widest  sense  of  the  word,  is  a  molecular  phenom- 
enon and  includes  all  those  causes  which  bring  about  the  retention  of 
gas  molecules  on  and  in  solid  bodies.  It  is  only  a  matter  of  custom  to 
distinguish  between  hygroscopicity  and  gas  absorption  (absorption  in 
the  narrow  sense),  which  are  esseutially  identical  phenomena.  The 
retention  of  the  gas  molecules  is  caused  by  a  series  of  separate  proc- 
esses.    These  are  discussed  below. 

SSurfacc  attraction. — There  are  on  the  surface  of  all  solid  bodies  molec- 
ular forces  related  to  adhesion,  which  attract  the  nearest  gas  molecules 
to  the  surface  of  the  solid  body,  and  there  force  them  together  in  a 
dense,  partly  liquid  or  perhaps  solid  envelope,  until  an  equilibrium  is 
reached  which  remains  undisturbed  until  the  constitution  of  the  sur- 
rouiuling  medium  changes.  This  process  takes  place  almost  instanta- 
neously and  with  great  energy,  so  that  in  the  beginning,  at  least,  the 
whole  process  of  absorption  may  be  attributed  to  it.  It  also  causes  ini- 
tially a  rapid  rise  of  the  absorption  curve  and  produces  a  considerable 
amount  of  heat,  which  gives  the  impetus  to  a  series  of  further  phe- 
nomena. 

Molecular  penetration. — The  attracted  gas  i)articles  penetrate  to  a  cer- 
tain extent  into  the  intramolecular  si^aces  of  the  solid  body  in  much  the 

•F.  Hanneiij  Forsch.  Geb.  agr.  Phys.,  15,  p.  1. 
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same  way  as  gases  are  absorbed  by  b'qiiids,  partly  on  account  of  tlie 
bigli  pressure  to  wbicb  tbey  are  subjected  and  partly  on  account  of  the 
very  tine  capillaries.  This  process  takes  place  more  slowly  than  sur- 
face attraction,  and  ceases  when  tbe  resistance  opposed  to  the  penetra- 
tion of  the  gas  molecules  can  no  longer  be  overcome. 

Absorption. — Owing  to  surface  attraction,  an  exceedingly  tliin  layer 
of  liquid  is  very  soon  formed  over  the  surface  of  the  solid  body,  and 
this  layer  now  absorbs  gases.  Assisted  by  the  high  jnessure  to  which 
this  layer  is  subjected  (Bunsen  estimates  the  pressure  at  hundreds  of 
atmospheres)  its  capacity  for  absorption  of  gases  rises  to  a  degree  far 
exceeding  our  ideas  of  such  processes.  This  process  may  also  continue 
for  years  before  reaching  its  conclusion  (Bunsen). 

Chemical  reactions. — Leaving  out  of  account  simple  chemical  attrac- 
tions, which  do  not  belong  in  the  realm  of  gas  absori)tion,  there  are 
widely  varying,  and  under  ordinary  circumstances  for  tbe  most  part 
unknown,  chemical  activities  between  the  molecules  of  the  solid  body 
and  those  of  the  penetrating  gas.  The  high  capillary  pressure  together 
with  the  disengagement  of  considerable  quantities  of  heat  during  the 
initial  condensation  bring  about  and  keep  in  action  processes  which 
chenucal  affinity  alone  would  not  cause. 

The  numerous  investigations  on  this  subject  have  given  the  following 
results:  All  the  soil  constituents  have  a  not  inconsiderable  absorptive 
capacity,  which  is  greatest  in  the  case  of  humus  (and  ferric  oxid),  next 
highest  in  clay,  and  least  in  quartz.  Mixed  soils  behave  as  their  indi- 
vidual constituents.  The  absorptive  capacity  increases  in  any  case 
with  the  fineness  of  the  particles,  and  decreases  with  arise  of  temper- 
ature. In  the  absorption  of  water  vapor  from  air  saturated  with 
moisture  the  latter  law  is  modified  only  to  the  extent  that  the  absolute 
quantity  of  water  increases  with  the  temperature;  in  which  case  the 
influence  of  the  rise  in  temperature  is  almost  eliminated  by  the  increase 
in  humidity.  If  the  absolute  humidity  of  the  air  is  constant  while  the 
temperature  rises  the  influence  is  the  same  as  that  observed  in  the 
case  of  gas  absorption.  At  a  constant  temperature  the  hygros(oi)icity 
increases  with  the  relative  humidity  of  the  air.  If  the  soil  is  more  than 
hygroscopically  moist  the  gas  absorption  we  have  so  far  considered  is 
rei»Iaced  by  the  absorption  of  gases  in  the  soil  water.  Kising  temper- 
atures accelerate  the  condensation  ijrocess.  Gases  are  in  general  more 
easily  absorbed  the  more  readily  they  alter  their  molecular  arrange- 
ment and  the  more  easily  they  decomjiose.^ 

The  significance  of  the  absorptive  capacity  in  relation  to  the  fertility 
of  the  soil  is  often  overestimated.  Gases  capable  of  increasing  the 
sup])ly  of  fertilizing  material  occur  only  in  very  minute  quantity  in  the 
atmosphere  or  in  the  soil  air.  The  absorption  of  oxygen  is  of  most 
importance, because  it  is  through  this  means  that  the  foil  is  capable  of 

'  G.  Aminon,  Forsch.  Geb.  agr.  Pliys.,  2,  p.  1.  A.  von  Dobencck,  Ibid.,  p.  163.  Both 
these  articles  contain  a  comjilete  general  review  of  the  copious  literature  on  this 
subject. 
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suj^plyiiig  the  oxygen  necessary  for  the  respiration  of  the  plant  roots 
wlieu  the  sujiply  from  the  atmosphere  is  cut  oft'  by  excessive  moisture. 
The  hygroscopic  water,  which  occurs  to  a  considerable  extent  in  many 
soils,  is  also  of  comparatively  slight  importance  for  vegetation,  because 
the  plants  wilt  before  the  quantity  of  water  has  fallen  sufficiently  to 
make  it  possible  for  an  absorption  of  water  vai)or  to  take  place  at  all. 

THE    COMPOSITION    OF   THE    SOIL   ATMOSPHERE. 

The  air  inclosed  in  the  soil  differs  from  atmospheric  air  principally  in 
containing  more  carbonic  acid,  less  oxygen,  and  more  moisture.  From 
the  well-established  fact  that  the  soil  atmosphere  becomes  richer  in  car- 
bonic acid  iu  proportion  to  the  diminution  of  its  oxygen,  in  such  away 
that  the  volume  of  carbonic  acid  and  oxygen  together  remains  constant, 
we  must  infer  that  the  carbonic  acid  is  the  product  of  processes  of  oxi- 
dation. Of  the  latter  the  most  important  are  those  connected  with  the 
decomposition  of  organic  substances  in  the  soil. 

The  quantity  of  carbonic  acid  in  the  soil  air,  which  is  always  greatei 
than  that  in  the  atmospheric  air,  sometimes  several  hundred  times  as 
great,  is  subject  to  great  variations,  which  are  due  (1)  to  a  variation  in 
the  quantity  of  organic  matter  in  the  soil,  (2)  to  tiuctuation  in  the 
rapidity  of  decomposition,  and  (3)  to  differences  in  the  processes  by 
which  the  carbonic  acid  can  leave  the  soil. 

Concerning  the  first  of  these  reasons,  investigations  have  shown  that 
the  quantity  of  free  carbonic  acid  is  proportional  to  that  of  the  organic 
matter  only  when  the  latter  is  small,  but  that  the  ratio  of  carbonic  acid 
to  organic  matter  diminishes  when  the  latter  is  great.  The  quantity  of 
carbonic  acid  may  remain  constant  when  that  of  the  organic  matter 
varies,  since  a  high  proportion  of  carbonic  acid  in  the  soil  air  dimin- 
ishes the  activity  of  the  lower  organisms  taking  part  in  the  processes 
of  decay,  so  that  with  an  increase  of  organic  matter  the  conditions  for 
decay  become  less  favorable. 

The  degree  of  decomposition  of  the  organic  substances,  and  conse- 
quently the  proportion  of  carbonic  acid,  depends  principally  upon  the 
access  of  air,  moisture,  and  warmth.  The  quantity  of  free  carbonic 
acid  increases,  other  conditions  being  the  same,  with  the  supply  of  oxy- 
gen, up  to  a  certain  low  limit.  This  increase,  however,  is  not  directly 
proportional,  but  is  progressive  at  first,  and  after  passing  a  certain 
limit  is  less  than  that  of  the  supjily  of  oxygen.  The  decomposition  of 
organic  matter,  and  hence  the  production  of  carbonic  acid,  rises  and 
falls  with  the  quantity  of  water  in  the  soil,  so  long  as  the  access  of 
air  is  not  prevented  beyond  a  certain  limit.  With  an  increase  in  tem- 
perature up  to  about  50°  C.  the  intensity  of  the  decomposition  of 
organic  matter  and  of  the  production  of  carbonic  acid  increases.  The 
resultant  action  of  the  above-mentioned  factors  depends  on  the  fact 
that  the  extent  of  the  production  of  carbonic  acid  is  determined  by  the 
minimum  factor.  From  this  it  follows  tliat  the  quantity  of  free  carbonic 
acid,  the  proportion  of  organic  matter  remaining  constant,  is  very 
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variable,  depending  on  the  physical  structure  of  the  soil,  its  covering, 
and  on  the  meteorological  conditions.  In  the  case  of  varying  quanti- 
ties of  organic  matter,  its  influence  on  the  quantity  of  carbonic  acid 
may  be  diminished  or  entirely  eliminated  if  the  more  important  factors 
of  decomposition  (water  and  temperature)  act  in  the  reverse  direction. 
Further  than  those  already  given,  general  laws  to  account  for  the  very 
Avide  variations  mentioned  can  not  be  framed.  In  individual  instances 
the  local  influences  alone  decide  the  result. 

In  conclusion  we  may  note  that  carbonic  acid  can  pass  out  from  those 
strata  where  it  is  most  copiously  produced  into  layers  above  and  below. 
Its  penetration  into  lower  layers  and  its  escape  into  the  atmosphere 
probably  account  for  the  fact  that  the  proportion  of  carbonic  acid  is 
generally  greater  in  the  lower  layers  of  the  soil.  The  sinking  of  car- 
bonic acid  into  lower  layers  and  its  escape  into  the  atmosphere  depend 
essentially  on  the  physical  structure  of  the  soil  as  a  whole  and  of  its 
separate  strata,  in  that  the  accumulation  of  the  gas  in  the  pores  of  the 
soil  is  promoted  by  fineness  of  grain  structure  and  an  increase  of 
humidity,  and  vice  versa.  The  influence  of  the  quantity  of  organic 
matter  and  of  the  external  factors  of  decomposition  on  the  proportion 
of  carbonic  acid  in  the  soil  air  may,  therefore,  under  certain  circum- 
stances, be  marked  by  variations  in  permeability.  Thus  a  coarse- 
grained sandy  soil,  rich  in  humus,  may  contain  less  carbonic  acid  than 
a  fine-grained  soil  poor  in  humus,  because  in  the  former  case  the  gas  will 
be  given  off  to  the  atmosphere  very  much  more  quickly  than  in  the  latter. 
Such  facts,  in  conjunction  with  those  already  adduced,  justify  the  con- 
clusion that  the  quantity  of  free  carbonic  acid  in  the  soil  does  not  show 
the  intensity  of  the  organic  processes  nor  the  quantity  of  organic  mat- 
ter in  the  soil.? 

V.   THE   BEHAVIOR   OF   THE   SOIL   TOWARD   HEAT. 

As  the  sources  of  heat  for  the  soil  we  must  consider  the  heat  of  the 
sun,  the  heat  due  to  chemical  action  and  absorption  of  gases,  and  the 
internal  heat  of  the  earth.  The  heat  of  the  sun  is  of  primary  impor- 
tance, while  the  other  factors  have  very  slight  influence. 

The  heat  resulting  from  the  oxidation  of  organic  matter  (decay,  slow 
combustion)  is,  as  a  rule,  insufiicieut  to  cause  any  considerable  rise  in 

'  Boussingault  and  L^vy,  Ann.  China,  et  Phys.,  ser.  3,  37  (1853),  p.  1.  J.  von 
Todor,  Hygienisclie  Untersuchiingeu  iiber  Luft,  Bodeu  und  Wasser,  1892,  2,  p.  106; 
Vierteljaliresschrift  fiir  oifentliclie  Gesundheitspflege,  7,  p.  205.  M.  von  Pettenkofer, 
Ztschr.  Biol.,  7,  9,  12.  G.  Wolffliiegel,  Ibid.,  15.  P.  Smolenski,  Ibid.,  13,  p.  383. 
H.  Fleck,  Jahresbericlit  der  cbemischeu  Centralstelle  fUr  oftentlicbe  Gesundheits- 
pflege in  Dresden,  2,  p.  15;  3,  p.  3.  Lewis  and  Cunningham,  Ann.  Rpt.  Sanitary 
Commission,  Government  of  India,  1874.  R.  Nichols,  Ann.  Rpt.  Mass.  State  Bd. 
Health,  1875,  and  Rpt.  Sewerage  Commission,  Boston,  1876.  E.  Ebermayer,  Forsch. 
Geb.  agr.  Phys.,  1,  p.  158 ;  Ibid.,  13,  p.  15.  F.  Moller,  Mittheiluug  aus  dem  forstlichen 
Versuchssvesen  Oesterreichs,  1,  p.  121;  Forsch.  Geb.  agr.  Phys.,  2,  p.  329.  E.  Wollny, 
Vierteljahresschrift  fiir  oflentliche  Gesundheitspflege,  1883;  Landw.  Vers.  Stat.,  25 
and  36;  Jour.  Landw.,  34  (1886),  p.  213;  Forsch.  Geb.  agr.  Phys.,  3,  p.  1;  4,  p.  1;  5, 
p.  299;  and  9,  p.  165. 
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tLe  soil  tciiipcratnre.  It  bas  been  found,  bowever,  tbat  witb  the  incor- 
poration of  organic  manure  into  cultivated  soils  tbe  rise  in  temperature, 
other  things  being  equal,  is  [)roportioual  to  the  quantity  of  manure  and 
(within  certain  limits)  the  amount  of  heat  produced  by  the  decomposi- 
tion of  the  manure  is  proportional  to  tbe  initial  temperature  and  humid- 
ity of  the  soil.  Tbe  greater  the  chemical  tension  and  the  larger  the 
amount  of  easily  (iecomposable  compounds  (especially  those  containing 
nitrogen)  present  in  tbe  material  applied,  the  greater  the  amount  of  the 
heat  produced,  if  the  porosity  and  tem  perature  (over  10°  0.)  are  favorable. 
For  tbese  reasons  the  most  energetic  liberation  of  heat  takes  place,  as  a 
rule,  immediately  after  the  introduction  of  stable  manure  or  undecom- 
posed  vegetable  matter.  This  persists  for  a  period  dependent  upon  the 
favorableness  or  unfavorableness  of  the  external  conditions  and  the 
quantity  and  nature  of  the  organic  material,  and  diminishes  by  degrees 
until  the  temperature  of  the  manured  and  unmanured  soil  has  become 
the  same. 

The  warming  eftect  of  the  above-mentioned  manures  lasts  from  4  to 
12  weeks  and  amounts  to  0.1  to  0.4°  on  an  average,  though  only  when 
comparatively  large  quantities  of  readily  decomposable  material  are 
used  and  the  circumstances  are  favorable  to  decomposition.  From  these 
data,  and  also  from  the  fact  that  in  most  cases  the  amount  of  heat  pro- 
duced by  the  quantities  of  manure  ordinarily  used  or  by  the  decompo- 
sition of  the  humus  already  present  in  the  soil  is  scarcely  appreciable, 
it  may  be  assumed  that  the  source  of  heat  in  question  is  of  subordinate 
significance.' 

Of  still  less  importance  is  the  liberation  of  heat  on  the  addition  of 
water,  or  the  absorption  of  gases  and  water  vapor  by  the  soil,  inasmuch 
as  the  effect  thus  produced  is  of  only  short  duration  and  seldom  occurs 
under  natural  conditions,  since  the  conditions  are  not  often  favorable  to 
condensation.^ 

Very  little  of  the  internal  heat  of  the  earth  is  communicated  to  the 
soil,  owing  to  the  poor  conductivity  of  the  earth's  crust,  and  the  effect 
is  approximately  the  same  for  all  soils. 

From  the  above  facts  it  follows  that  the  marked  differences  observed 
in  the  temperature  of  the  soil  are  brought  about  only  by  the  heat  of  the 
sun,  since  other  sources  of  heat  than  those  already  mentioned  do  not 
exist.  The  effects  of  the  sun's  heat  are  modified  principally  by  (1)  the 
physical  structure  of  the  soil,  (2)  the  covering,  (3)  the  position  of  the 
soil,  and  (4)  the  course  of  the  meteorological  elements. 

INFLUENCE   OF  THE  PHYSICAL  STRUCTURE   OF  THE   SOIL. 

For  a  proper  understanding  of  the  rather  complicated  phenomena 
connected  with  the  warming  of  the  soil  it  is  necessary  to  consider  sep- 
arately the  different  factors  concerned. 

'F.  Wagner,  Forsch.  Geb.  agr.  Phys.,  5,  p.  373. 

«A.  Stellwaag,  Ibid.,  p.  210.     J.  Breitenloliner,  Ibid.,  7,  p.  208. 
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The  absorptive  capacity  and  emission  capacity  of  the  soil  for  heat  rays. — 
No  experiments  are  recorded  regarding  the  absorptive  capacity  of  tlie 
soil  for  the  true  heat  rays  (invisible  ultra-red)  of  the  solar  spectrum, 
but  the  absorption  of  the  visible  rays  depends  on  the  color  of  the  soil. 
Assuming  the  behavior  of  the  dark  heat  rays  to  be  the  same  as  that 
of  the  luminous  rays,  we  can  say  that  the  darker  the  color  the  more 
the  soil  is  warmed.  The  absorption  of  the  luminous  rays  is  of  impor- 
tance, because  the  proportion  between  luminous  and  non-luminous  rays  is 
nearly  constant  in  sunlight,  the  invisible  radiation  amounting  to  only 
twice  the  visible  radiation. 

The  color  of  the  soil  tells  us  nothing  concerning  the  emission  capacity 
for  heat  rays.  Kirchhoff's  law  states  that  the  ratio  of  emission  to 
absorption  is  the  same  in  all  bodies,  but  only  for  rays  of  the  same  wave 
length  at  the  same  temperature.  Soils  when  exposed  to  the  sun  absorb  a 
mixture  of  rays  of  every  degree  of  fraugibility  and  temperature,  but 
emit  only  rays  of  slight  refrangibility  (dark  rays)  and  low  temperature; 
therefore  the  rays  absorbed  are  different  from  those  emitted.  From  this 
it  follows  that  emission  can  not  be  directly  estimated  from  absorption. 
So  far  as  we  can  generalize  the  results  of  experiments  thus  far  made 
along  this  line,  it  may  be  said  that  the  mineral  constituents  radiate 
heat  better  than  the  organic,  and  that  of  the  former  quartz  radiates 
most  perfectly.  In  natural  soils,  which  generally  consist  of  a  mixture 
of  constituents,  the  differences  in  radiation  capacity  are  very  small. 
Water  radiates  heat  rays  to  a  greater  extent  than  any  of  the  solid  co»m- 
stitutents  of  the  soil.  Therefore  when  much  moisture  is  present  the 
differences  which  would  otherwise  occur  in  the  emission  of  heat  disap- 
pear almost  entirely.^ 

The  heat  absorbed  in  evaporation  at  the  surface  of  the  soil. — The  heat 
of  the  sun  absorbed  by  the  soil  is  lost  partly  by  being  communicated 
to  and  warming  the  lower  strata  of  soil,  and  partly  by  being  rendered 
latent  by  evaporation.  Loss  of  heat  in  the  second  way  increases  and 
decreases,  other  things  being  equal,  with  the  quantity  of  evaporation. 

The  heat  capacity  [specific  heat)  of  the  soil. — This  property,  like  the 
water  capacity,  is  most  conveniently  referred  to  the  volume,  and  is 
expressed  by  the  number  of  units  of  heat  necessary  to  raise  the  tem- 
perature of  a  definite  volume  of  the  soil  1°,  compared  with  the  number 
required  to  raise  the  same  volume  of  water  the  same  interval  of  tem- 
perature, this  number  in  the  case  of  water  being  considered  as  unity. 
The  specific  heat  of  the  soil  in  the  dry  state  amounts  to  one  sixth  to 
one  third  that  of  water.  Of  the  various  soil  constituents,  quartz  has 
the  highest  specific  heat  (0.2919),  humus  the  lowest  (0.1647),  while  clay 
is  intermediate  (0.2333).  With  an  increase  of  water  in  the  soil,  the 
specific  heat  of  course  increases;  therefore  in  one  and  the  same  soil  the 

*A.  von  Liebenberg,   Untersuchungen   iiber   Bodenwarme;   Habilitationsacbrift, 
Halle,  1875.     C.  Lang,  Forscb.  Geb.  agr.  Pbys.,  1,  p. 379.     E.  Wollny,  Ibid.,  p. 43;  4, 
p.  327.     J.  Abr,  Ibid.,  8,  p.  397. 
18055— No.  11 2 
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specific  heat  is  higher  in  proportion  to  the  absorptive  capacity  for  -water 
vapor  and  to  the  water  capacity,  and  vice  versa.  For  this  reason  the 
specific  heat  is  greatest  in  humus,  less  in  clay,  and  least  in  quartz,  when 
the  relative  saturation  with  water  is  the  same.  In  soyls  containing 
much  water  the  specific  heat  is  greatest  when  the  particles  are  fine  and 
compactly  arranged.  The  specific  heat  is  also  smaller  in  soils  with 
crumbly  structure  than  in  those  having  separate  grain  structure,  other 
things  being  equal. ^ 

The  conductivity  of  the  soil  for  heat. — The  temperature  of  the  upper- 
most layer  of  the  soil  is  communicated  by  conduction  to  the  lower  layers. 
The  temperatures  in  the  upper  and  lower  layers  tend  to  equalize  them- 
selves, but  for  this  a  certain  length  of  time  is  of  course  required.  This 
circumstance  explains  a  number  of  phenomena  noticed  in  studying  the 
thermal  conditions  of  the  soil. 

There  is  both  an  upward  and  downward  movement  of  heat,  and  it  is 
slowest  in  humus,  quickest  in  quartz  sand,  and  has  an  intermediate 
velocity  in  clay.  Carbonate  of  lime  and  ferric  oxid  have  a  conductivity 
for  heat  intermediate  between  clay  and  quartz.  In  one  and  the  same 
soil  in  the  dry  state  the  conduction  of  heat  generally  increases  with 
an  increase  in  the  size  of  the  particles  and  aggregates.  Conduction 
increases  with  the  proportion  of  stones  and  with  the  compactness  of 
arrangement  of  the  particles.  The  differeuces  also  increase,  as  a  rule, 
with  the  quantity  of  water  in  the  soil.  Water  increases  the  conduc- 
tivity of  a  soil  very  considerably,  and  in  proportion  to  the  quantity 
present,  other  things  being  equal.^ 

The  soil  temperature  observed  under  any  given  circumstances  de- 
pends, in  as  far  as  it  is  affected  by  the  mechanical  structure  of  the 
soil,  on  the  resultant  action  of  all  the  factors  just  described.  The 
causes  attributable  to  the  soil  itself  bear  such  a  varied  relationship  to 
one  another  that  no  satisfactory  explanation  can  be  arrived  at  from 
average  figures  for  observations  covering  long  periods  of  time  as  to 
the  individual  factors  in  different  soils.  Only  the  variations  in  differ- 
ent periods  with  varying  external  temperature  can  be  decided.  This 
might  be  inferred  from  the  fact  that,  under  the  same  external  circum- 
stances, different  kinds  of  soil,  in  spite  of  their  very  different  behavior 
toward  variations  in  heat,  show  the  same  yearly  average,  or  differ- 
ences of  only  a  few  tenths  of  a  degree.  This  is  explicable  when  we 
bear  in  mind  that  differeuces  occurring  in  separate  periods  are  of  such 

1 W.  Schumacher,  Physik  des  Bodens,  p.  242.  L.  Pflandler,  Poggendorff 's  Annalen, 
129,  p.  102.  H.  Platter,  Annalen  der  Landwirthschaft  in  Prenssen,  Mouatshlatt,  1870, 
No.  52,  p.  52.  A.  von  Liebeuberg,  Untersuchungen  iiber  die  Bodenwiirme,  Habiiita- 
tiousschrift,  Halle,  1875.  C.  Lang,  Forsch.  Geb.  agr.  Phys.,  1,  p.  109.  R.  Ulrich, 
Ibid.,  8,  p.  1. 

2  F.  Haberlandt,  Wissenschaftlich-praktische  Untersuchungen  auf  dem  Gebiete  des 
Pflanzenbaues,  1,  1875.  A.  von  Littrow,  Sitznngsberichte  der  kaiserl.  Akademie 
der  Wissenechaften  in  Wien,  1875,  61,  pt.  2.  E.  Pott,  Laudw.  Vers.  Stat.,  22.  F. 
Wagner,  Forsch.  Geb.  agr  Phys.,  6,  p.  L 
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a  nature  as  to  counterbalance  one  anotlier.  The  thermal  conditions 
can  therefore  be  clearly  determined  only  by  taking  into  consideration 
the  course  of  the  soil  temperature. 

With  a  rising  temperature  (during  exposure  to  sunlight  by  day  or 
during  warm  seasons)  quartz  warms  up  most  strongly  of  any  of  the 
soil  constituents,  then  follow  in  order  clay,  chalk,  and  humus.  With  a 
foiling  temperature  (during  the  night  or  during  cold  seasons)  the  heat 
conditions  are  exactly  the  reverse,  inasmuch  as  quartz  cools  most 
quickly,  humus  most  slowly,  while  clay  and  chalk  are  intermediate. 
The  reasons  for  this  are  to  be  found  principally  in  the  differences  in 
specific  heat  of  the  various  constituents  in  the  moist  state  and  in  their 
conductivity  for  heat,  as  described  above. 

In  soil  of  the  same  constitution  the  warming  depends  on  the  nature 
of  the  surface,  and  the  size  and  arrangement  of  the  particles,  as  well 
as  on  the  humidity. 

With  regard  to  the  influence  of  the  nature  of  the  surface  we  may 
mention  first  that  drying  up  of  the  top  layer  induces  a  rise  in  the  soil 
temperature  owing  to  a  reduction  in  the  evaporation  throughout  the 
mass  but  especially  at  the  surface.  The  superposition  of  thin  layers  of 
a  soil  which  easily  dries  up  (quartz  sand)  has  the  same  result.  If  the 
upper  layers  of  the  soil  are  stirred  the  temperature  is  lowered,  because 
the  conductivity  of  the  dry  layer,  owing  to  the  large  quantity  of 
inclosed  air,  is  diminished  and  the  fragments  lying  on  top  are  only 
partially  in  contact  with  the  soil  below  for  purposes  of  conduction. 
The  constitution  of  the  soil  being  the  same,  the  color  has  a  decided 
influence  down  to  comparatively  great  depths.  During  the  warmer 
seasons,  when  the  radiation  is  unhindred,  the  dark-colored  soils  are 
warmer.  The  differences  in  temperature  in  dark  and  light  colored  soils 
disappear  more  or  less  during  colder  seasons  when  the  exposure  to  the 
sun  is  imperfect.  This  influence  of  color  diminishes  as  the  humidity 
increases,  and  as  the  other  factors  controlling  the  warming  of  the  soil 
obtain  preponderance.  Under  greater  differences  in  the  physical  prop- 
erties, especially  those  due  to  a  higher  proportion  of  humus  and  to  a 
larger  capacity  for  water,  the  influence  of  color  may  be  entirely 
eliminated. 

Kegarding  the  warming  of  the  soil  as  affected  by  differences  in 
structure,  it  has  been  observed  that  the  soil  warms  up  during  the  sum- 
mer and  cools  down  during  winter  more  strongly  when  the  structure  is 
coarse.  The  principal  reason  of  this  is  that  with  an  increase  in  the 
diameter  of  the  particles  are  connected  a  decrease  in  the  quantity  of 
water  and  an  increase  in  conductivity.  Crumbly  soils  are,  as  a  rule, 
warmer  than  powdery,  but  the  differences  are  comparatively  slight. 
On  the  other  hand,  an  increase  in  density  of  the  mass  of  the  soil  has  a 
very  important  influence  on  its  temperatnre,  in  that  an  increase  of  den- 
sity causes  a  higher  temperature  during  warmer  seasons  or  with  arising 
temperature  and  a  lower  temperature  during  colder  seasons  or  with  a 
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falling  temperature.  This  difference  may  be  explained  b^  the  fact  that 
by  the  compacting  of  the  soil  its  conductivity  is  increased,  and  to  such 
an  extent  that  the  accompanying  increased  absorption  of  heat  due  to 
evaporation  is  for  the  most  part  eliminated.  The  presence  of  stones  in 
the  soil  results  in  a  greater  capacity  for  heat  in  consequence  of  increased 
conductivity.  At  the  same  time  a  stony  soil  cools  more  rapidly  than 
one  free  from  stones  when  the  temperature  falls. 

The  heat  conditions  of  the  soil  are  dependent  to  quite  a  remarkable 
extent  on  the  quantity  of  water  present.  During  the  warm  season  the 
temperature  of  the  soil  is  generally  lower  when  much  water  is  present, 
because  as  the  absorption  of  heat  by  evaporation  increases  the  specific 
heat  also  increases.  These  differences  in  temperature  are  the  smaller 
the  more  the  evaporation  diminishes  and  the  increased  conductivity 
due  to  greater  humidity  can  exert  its  influence.  They  are,  therefore, 
during  the  cold  season  smallest  when  the  exposure  to  the  sun's  rays  is 
slight,  the  air  cool,  and  still  the  humidity  of  the  air  high  and  the  top 
layer  of  soil  dry.  The  effect  of  cooling  due  to  evaporation,  external 
Conditions  being  the  same,  is  the  more  easily  eliminated  and  counter- 
balanced the  less  water  the  soil  contains,  the  smaller  its  water  capacity, 
and  the  more  slowly  it  replaces  by  capillarity  the  loss  of  water  from  the 
surface.  With  regard  to  differences  in  temperature  of  wet  and  moist 
soils  (maximum  1  to  1.5°  C),  it  seems  unjustifiable  to  attribute  the  low 
productiveness  of  wet  soils  to  their  lower  temperature. 

In  the  freezing  of  water  in  the  soil  the  phenomenon  of  supercooling 
may  be  noticed.  The  soil  water,  under  the  influence  of  capillary  ten- 
sion, becomes  cooled  by  frost  below  its  real  freezing  point  without 
solidifying,  but  as  soon  as  any  impulse  is  given  to  its  solidification  it 
passes  at  once  into  the  form  of  ice.  The  heat  liberated  by  this  change 
is  sufficient  to  keep  the  soil  at  0°  C.  until  this  heat  is  used  up  and  the 
temperature  of  the  soil  gradually  comes  into  equilibrium  with  the  lower 
surrounding  temperature.  The  supercooling  temperature  of  soil  water 
seems  to  be  lower  as  the  humidity  decreases  and  as  the  energy  with 
which  the  water  is  held  by  the  soil  increases.  During  continued  frost 
the  temperature  of  the  soil  falls  faster  and  lower  the  less  the  humidity 
of  the  soil.  Afterwards  the  differences  in  the  temperature  tend  to 
disapi^ear,  or  are,  under  certain  circumstances,  reversed. 

The  i)enetratlon  of  frost  takes  place  most  quickly  in  quartz  sand, 
more  slowly  in  clay,  and  most  slowly  of  all  in  humus.  When  the  soil 
thaws  out  its  temperature  first  rises  to  0°,  and  remains  constant  for 
some  time  before  it  undergoes  a  further  rise  in  temperature.  Thawing 
takes  place  most  quickly  in  quartz  sand  and  most  slowly  in  humus, 
clay  being,  as  usual,  intermediate.  Frost  disappears  most  quickly 
when  there  is  least  moisture  in  the  soil.^ 

lE.Wollny,  Landw.  Jahrb.,5,  p.  441;  Forsch.  Geb.  agr.  Phys.,  1,  p.  43;  Ibid.,  2,  p. 
133 ;  3,  p.  325 ;  4,  pp.  147,  327,  and  5,  pp.  34, 167.  Ebermayer,  Ibid.,  14,  p.  195.  A.  Petit, 
Ibid.,  16,  p.  285. 
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INFLUKNCE   OF  THE  POSITION  OF  THE   SOIL. 

Tlie  temperature  of  the  soil  varies  with  a  change  in  exposure.  A 
southerly  exposure  is  warmest;  then  easterly,  westerly,  and  northerly 
exposures  follow  iu  the  order  luxmed.  In  the  course  of  the  seasons 
the  maximum  temperature  shows  a  fairly  regularly  recurring  varia- 
tion in  a  southerly  exposure.  In  the  winter  months  (November  to 
April)  the  maximum  is  in  the  southwest,  in  summer  (May  to  August) 
in  the  southeast,  in  autumn  in  the  south,  after  which  it  returns  toward 
the  southwest.  A  southerly  exposure  is  warmer  and  a  northerly 
exposure  colder  the  greater  the  inclin.ition  to  the  horizontal.  The 
inclination  of  an  easterly  and  a  westerly  exposure  has  comparatively 
less  influence  on  the  warmth  of  the  soil,  but  the  greater  the  inclination 
the  warmer  is  the  easterly  and  the  colder  is  the  westerly  exi^osure. 
The  difference  in  temperature  between  a  northerly  and  a  southerly 
exposure  is  considerably  greater  than  between  an  easterly  and  a 
westerly.  The  difference  in  temperature  between  a  northerly  and 
a  southerly  exposure  is  wider  the  greater  the  inclination  toward 
the  horizontal.  The  angle  of  inclination  has  a  much  smaller  influ- 
ence on  the  difi:erences  iu  temperatures  between  an  easterly  and 
a  westerly  exposure.  The  west  side  is,  when  only  slightly  inclined 
(up  to  15°),  generally  rather  warmer  than  the  east  side,  but  when 
strongly  inclined  is  colder.^ 

INFLUENCE   OP   THE   COVERING  OF   THE   SOIL. 

A  soil  covered  with  living  vegetation  or  with  dead  plants  (leaves, 
straw,  stable  manure,  wood,  etc.)  is  warmer  during  the  cold  season  and 
c  )oler  during  the  warm  season  than  an  uncovered  soil,  other  conditions 
being  the  same.  This  difference  is  greatest  in  summer  and  winter  and 
least  in  spring  and  autumn.  When  warm  periods  occur  in  winter  and 
cold  ones  in  summer,  the  influence  of  the  covering  on  the  soil  tempera- 
ture is  the  reverse  of  that  mentioned,  at  least  in  the  uppermost  layers. 
A  bare  soil  warms  up  more  quickly  in  spring  and  cools  down  more  rapidly 
in  autumn  than  one  covered  with  vegetation  or  dead  plants.  Frost 
penetrates  more  slowly  and  to  a  less  depth  into  the  latter  than  into  the 
former,  but,  on  the  other  hand,  a  bare  soil  becomes  free  from  frost  earlier 
in  the  spring.  The  influence  of  the  covering  in  the  warm  seasons 
is  more  marked  as  the  exposure  to  the  sun's  rays  is  more  complete, 
and  vice  versa.  The  characteristic  action  of  vegetation  is  greater  the 
denser  and  the  further  developed  it  is,  and  of  other  covers  the  thicker 
and  more  compact  the  layer.  As  regards  the  influence  of  different 
crops  on  the  soil  temperature,  the  development  of  the  leafy  parts,  the 

'F.  Kerner  Ton  Marilann,  Ztschr.  osterr.  Ges.  MeteoroL,  6,  p.  65;  Sitzungs- 
bericlite  cler  kaiserlicheu  Akademie  der  Wisseuschafteu  ia  Wien,  1891,  C  Abtlieil- 
uug  2a.  C.  Eser,  Forscli.  Geb.  agr.  Pliys.,  7,  p.  100.  E.  Wollny,  Ibid,,  1,  p.  263; 
10,  pp.  8,  345. 
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closeness  of  planting,  and  tlie  length  of  the  period  of  growth  are  of 
most  importance,  ^ 

Soil  coverings  of  mineral  matter  influence  the  temperature  of  the  soil 
in  different  ways,  according  to  their  own  thermal  properties.  Stones, 
gravel,  sand,  etc.,  when  in  a  more  or  less  thick  and  uniform  layer  over 
the  soil,  as  a  rule  raise  its  temperature  during  the  warmer  seasons,  but 
lower  it  during  the  cold  season,  when  the  exposure  to  the  sun  is  slight. 
Tlie  influence  of  such  a  covering  is  generally  more  marked  the  darker 
the  color  and  the  more  powerful  the  radiation.  Soils  having  a  high 
water  capacity  and  a  light  color  (clay,  marl,  chalk)  have  an  efl'ect  the 
reverse  of  that  of  stone,  gravel,  sand,  etc.,  when  used  as  a  covering, 
owing  to  the  much  greater  loss  of  heat  due  to  evaporation  and  the 
lower  absorptive  power  for  the  sun's  rays.  ^ 

Snow,  as  a  bad  conductor  of  heat,  prevents  rapid  falls  of  temperature 
during  the  cold  season,  diminishes  variations  in  temperature,  and  re- 
tards the  penetration  of  frost.  When  the  snow  melts  these  conditions 
are  usually  reversed.  The  soil  free  from  snow  warms  up  more  quickly, 
since  it  is  generally  dryer  than  that  covered  with  snow.  The  latter 
also  takes  longer  to  become  free  from  frost.  ^ 

INFLUENCE   OF   CLIMATE   AND   WEATHER   ON  THE   TEMPERATURE   OF   THE   SOIL. 

The  constitution  of  the  soil  being  the  same  its  temperature  depends 
on  the  distribution  of  heat  over  the  surface  and  also  on  certain  local 
causes  affecting  the  influence  of  the  sun's  radiation.  The  intensity  of 
solar  radiation  varies  with  the  altitude  of  the  sun,  and  therefore 
decreases  with  the  geographical  latitude.  For  this  reason  the  tem- 
perature of  the  soil  decreases  from  the  equator  toward  the  poles,  the 
decrease  being  more  rapid  as  the  45th  parallel  is  approached,  after 
passing  which  it  is  slower.  This  decrease  in  soil  temperature  is,  how- 
ever, not  uniform  and  proportional  to  the  latitude,  but  exhibits  many 
variations  due  to  difference  in  length  of  exposure  to  the  sun's  rays, 
proportion  of  land  and  water,  and  local  influences.  The  longer  time  of 
radiation  in  northern  countries  during  summer  causes  a  relative  rise  in 
temperature  of  the  soil,  without  which  the  cultivation  of  the  soil  there 
would  be  impossible.    On  islands  and  near  the  coast  the  maximum 

'E.  Ebermayer,  Die  physikalisclien  Einwirkungen  ties  Waldes,  etc.,  1873;  Forsch. 
Geb.  agr.  Pliys.,  14,  p.  379.  E.  Wolluy,  Der  Einfluss  der  Pflanzeudecke,  etc.,  Ber- 
lin, 1877,  p.  15;  Forsch.  Geb.  agr.  Pbys.,  6,  p.  197;  Ibid.,  10,  pp.  30,  345;  3,  p.  143. 
A.  Muttrich,  Beobaclitaugeu  der  Erdteniperatur  an  den  forstlich-meteorologischen 
Stationeu,  1880.  Th.  Nordlinger,  Der  Eiuflnss  des  Waldes  auf  die  Luft  und  Boden- 
wiirrae,  1885.  E.  Ramann,  Forstlicbe  Bodenkunde,  1893,  p.  96.  A.  Petit,  Forsch. 
Geb.  agr.  Phys.  16,  p.  285. 

*E.Wollny,  Der  Einfluss  der  Pflanzendecke,  etc.,  1877,  p.  36;  Forsch.  Geb.  agr. 
Phys.,  1,  p.  44. 

*E.  Wollny,  Der  Einfluss  der  Pflanzendecke,  etc.,  1877,  11,  p.  24.  E.  and  H.  Bec- 
querel,  Compt.  Rend.,  92,  p.  1253.  A.  Wosikof,  Der  Einfluss  einer  Schneedecke  auf 
Boden,  Klima  und  Wetter.  A.  Penck,  Geograpliis(  he  Abhandlungen,  3  (1889), 
No.  3.     A.  Petit,  Forsch.  Geb.  agr.  Phys,,  16,  p.  285. 
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and  niiniraiun  soil  temperatures?  are  not  so  far  apart  as  in  regions 
remote  from  the  coast.  If  we  take  into  consideration  also  the  action  of 
numerous  local  influences  (mechanical  structure,  exposure,  inclination, 
covering  of  the  soil,  etc.),  it  is  not  surprising  that  the  "  isogeothermals" 
{i.  e.,  lines  connecting  places  having  the  same  average  soil  temperature) 
should  diverge  very  considerably  from  the  parallels  of  latitude. 

The  yearly,  monthly,  and  seasonal  temperature  of  the  soil  at  the 
same  latitude  decreases  as  the  altitude  above  the  sea  increases.  This 
lowering  of  temperature  with  higher  altitudes  is  greater  in  the  soil 
than  in  the  air,  and  is  more  noticeable  in  spring  and  summer  than  in 
autumn  and  winter.  In  spite  of  the  greater  exposure  to  the  sun's  rays 
in  high  altitudes  during  the  summer  the  soil  temperature  is  lower  than 
on  the  plains,  because  the  action  of  the  sun's  heat  is  shorter  in  duration 
and  radiation  of  heat  and  consequent  cooling  during  the  night  prepon- 
derates. Local  influences  (exposure  and  inclination,  massiveuess  of 
the  mountains,  etc.)  give  rise  under  such  circumstances  to  many  modifi- 
cations of  the  soil  heat. 

Eegarding  local  influences,  it  should  be  noted  that  the  condition  of 
the  atmosphere  (precipitation  and  winds),  the  position  and  covering  of 
the  soil,  the  presence  of  bodies  of  water,  etc.,  may  cause  numerous 
changes  in  the  temperature  of  the  soil. 

The  condition  of  the  atmosphere  is  of  importance  inasmuch  as  the 
absorption  of  rays  diminishes  and  the  emission  of  rays  increases  as  the 
air  becomes  rarefied  and  contains  dust  and  water  i^articles.  Clouds 
and  mist  diminish  the  absorption  and  emission.  Eain  usually  lowers 
the  temperature  of  the  soil,  because  the  water  is  generally  cooler  than 
the  soil,  and  also  because  the  evaporation  from  the  surface  is  increased 
by  wetting.  The  opposite  effect  may  be  brought  about  in  summer  when 
the  soil  is  covered  with  vegetation  and  is  dried  up  by  previous  drought. 
In  this  case  the  precipitation  may  cause  a  rise  in  temperature  owing  to 
the  improved  conductivity  for  heat  due  to  the  moistening.  Winds 
generally  produce  a  lowering  of  temperature  proportional  to  their  veloc- 
ity because  they  increase  evaporation;  and  this  effect  is  the  stronger 
in  proportion  to  the  moistness  of  the  soil  and  its  capacity  for  replacing 
by  capillarity  the  water  lost  by  evaporation.  Under  some  circum- 
stances the  temperature  of  the  wind  may  be  very  important.  Bodies 
of  water  may  lower  tlie  temperature  considerably  during  spring  and 
summer  without  raising  it  in  autumn  and  winter,  and  may  therefore 
cause  a  moderate  lowering  of  the  average  temperature  of  the  land  in 
the  surrounding  region.  The  influence  of  position  and  covering  on  the 
temperature  of  the  soil  has  already  been  noted.  The  influence  of  veg- 
etation, especially  of  forest  growth,  on  the  neighborhood  is  analogous 
to  that  of  a  body  of  water.^ 

1  C.  S.  Cornelius,  Meteorologie,  1863,  p.  113,  J.  R.  Lorenz  von  Liburnan,  Lehrbuch 
der  Klimatologie,  Wien,  1874,  p.  230.  J.  Soyka,  Der  Bodcn,  Leipzig,  1887,  p.  135. 
E.  Ebemiayer,  Die  pliysikalischen  Einwirkinigen  des  Waldes,  etc.,  1873;  Forsch. 
Geb.  agr.  Phys.,  15,  p.  385.     J.  A.  Heusele,  Ibid.,  16,  p.  357. 
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In  conclnsioTi,  it  must  not  be  forgotten  that  variations  in  weather  are 
accompanied  by  similar  v^ariations  in  soil  temperature.  It  is  not  pos- 
sible to  formulate  general  laws  on  this  subject,  because  the  relation- 
ships are  not  only  very  com])licated  in  their  nature  but  are  entirely 
local  in  character.  In  as  far  as  it  is  possible  to  trace  the  connection 
between  climate  and  soil  temperature  in  a  particular  case,  it  has  been 
done  by  K.  Singer  for  the  climate  of  the  south  Bavarian  plain.^  The 
results  of  this  investigation  may  serve  to  show  the  conditions  con- 
cerned and  are  therefore  inserted  below. 

In  the  mild  winter  months,  during  which  the  precipitation  is  plenti- 
ful, there  is  no  particular  rise  in  temperature  compared  with  the  nor- 
mal, but  rather  a  fall  in  the  soil  temperature,  especially  in  the  deeper 
layers.  Mild  and  dry  winters  have  a  ten<Iency  to  cause  the  tempera- 
ture to  rise  above  the  normal.  The  tempei  ature  of  the  soil  during  a 
winter  of  alternate  frost  and  thaw,  of  which  the  average  temperature 
is  below  the  normal,  shows  a  tendency  to  siuk  unless  it  is  already  very 
low.  In  the  same  way,  when  hard  frost  follows  mild  and  wet  weather 
in  early  winter  even  a  covering  of  snow  can  prevent  only  to  a  slight 
extent  the  general  lowering  of  the  soil  temperature.  On  the  other 
hand,  during  a  long  and  severe  winter,  in  which  the  snow  comes  to  stay 
in  December,  the  variation  of  the  soil  temperature  is  either  confined  to 
the  nppor  layers  or  does  not  occur  at  all. 

A  warm  spring  with,  as  is  usual,  a  considerable  amount  of  precipita- 
tion, causes  a  decided  (relative)  rise  in  the  soil  temperature.  When  a 
cold  winter  with  much  precipitation  is  followed  immediately  by  a  warm 
spring,  the  temperature  of  only  the  upper  layer  rises,  while  that  of  the 
lower  layers  may  fall  still  further  below  the  normal.  In  case  of  nnich 
precipitation  the  soil  temperatures  remain  unchanged  comi)ared  with 
the  normal  during  tiie  different  spring  months.  A  cold  spring,  which 
is  generally  accompanied  by  much  snow,  is  associated,  as  a  rule,  with  a 
decided  lowering  of  the  soil  temperature,  even  to  great  depths  compared 
with  the  normal.  When  the  spring  weather  is  cold  and  dry  the  relative 
lowering  of  tlie  soil  temperature  is  generally  slight,  if  it  has  not  been 
immediately  preceded  by  periods  of  particularly  large  precipitation. 

A  warm  summer  is  always  accompanied  by  a  high  soil  temperature 
or  a  rise.  The  rise  is  all  the  more  noticeable  when  a  large  amount  of 
precipitation  accompanies  the  high  temperature  of  the  air  or  imme- 
diately precedes  it.  The  rise  in  soil  temperature  is  not  much  above  the 
normal  during  the  warm  and  dry  summer  months.  The  lowering  of 
temperature  always  induced  by  a  cool  summer  does  not  reach  to  great 
depths,  scarcely  to  4  meters.  Those  months  in  which  this  relative  low- 
ering of  temperature  could  be  detected  down  to  6  meters  were  all  very 
wet. 

A  warm  autumn  causes,  with  few  exceptions,  a  relative  rise  in  the 
soil  temperature.    This  rise  is  slight,  and  may  even  be  changed  to  a  fall 

•Beobachtungen  der  meteorologischen  Statiouen  im  Konigreich  Bayern,  11. 
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when  heavy  i^recipitation  occurs  in  late  autumn.  A  low  atmospheric 
temperature  is  accompanied,  in  the  majority  of  cases,  in  autumn  by  an 
excess  of  atmospheric  precii)itation,  and  canses  then  a  regular  and  often 
considerable  fall  in  the  soil  temperature.  In  the  less  frequent  cases  of 
cool  and  dry  autumn  months  there  is,  as  a  rule,  only  a  very  slight  varia- 
tion in  the  soil  temperature. 

THE   DISTRIBUTION   OP   HEAT  IN  THE   SOIL. 

Daily  variations. — During  the  cooler  season,  when  the  exposure  to 
the  sun's  rays  is  slight,  the  temperature  of  the  surface  of  the  soil  runs 
parallel  to  the  minimum  temperature  of  the  air,  but  the  maximum  in 
the  upper  layers  of  the  soil  exceeds  that  of  the  air  during  the  warmer 
season,  and  all  the  more  tlie  greater  the  exposure  to  the  sun's  rays  and 
the  greater  the  absorptive  capacity  of  the  soil. 

The  daily  variations  of  temperature  are  greatest  in  the  top  layers, 
and  decrease  with  the  depth,  generally  disappearing  at  a  depth  of  1 
meter.  Considering  the  fact  that  the  conduction  of  heat  downward  is 
gradual,  it  is  clear  that  the  extremes  of  temperature  are  later  in  the 
lower  strata  than  at  the  surface  and  in  proportion  to  the  depth.  The 
extent  of  this  retardation  depends  on  the  physical  properties  of  the 
soil,  especially  the  conductivity  for  heat.  In  general  the  influences 
causing  variations  in  temperature  at  the  surface  of  the  soil  have  less 
effect  in  proportion  to  the  depth  of  the  layer  under  consideration. 

Yearly  variations. — The  yearly  temperature  variations  are  of  consid- 
erable magnitude  in  the  upper  layers,  decrease  with  the  increasing 
depth,  and  finally  disappear  entirely.  The  depth  at  which  a  constant 
temperature  obtains,  or  at  least  a  temperature  unaffected  by  the  sea- 
sons, is  dependent  upon  climatic  conditions.  In  the  tropics  this  depth 
is  about  6  meters  and  in  the  temperate  zones  20  to  30  meters.  All  fac- 
tors which  moderate  the  extremes  of  temperature,  for  instance,  nearness 
to  the  sea,  soil  coverings  of  different  i<inds,  etc.,  diminish  also  the  vari- 
ations in  temperature.  Observation  teaches  that  in  the  temperate 
zone  the  variations  in  soil  temperature  cease  at  a  dej)th  of  about  20 
meters  near  the  coast,  but  at  about  30  meters  at  a  distance  from  the 
sea.  In  the  warm  season  the  temi)erature  of  the  soil  diminishes  on 
descending,  but  in  the  cold  season  increases  with  the  depth.^ 

1 C.  S.  Cornelius,  Meteorologie,  1863,  p.  96.  J.  Soyka,  Dcr  Boden.  Von  Pettenko- 
fer  and  Zieiusseu,  Handbuch  der  Hygiene,  Theil  1,  Abtheihmg  2,  Heft  3,  1887,  p. 
142.  J.  R.  Lorenz  vou  Liburuau,  Lelirbuch  der  Klimatologie,  1871,  p.  34.  E.  Ramann, 
Forstliche  Bodenkunde,  1893,  p.  95. 
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Paris  green,  composition  and  adulterations,  B.  B.  Ross  {Ala- 
bama College  Sta.  Bui.  58,  pp.  7). — The  history  and  character  of  Paris 
green  are  discussed.  According  to  Ehrmann  pure  Paris  green  contains 
31.29  per  cent  of  copper  oxid,  58.65  per  cent  of  arsenious  acid,  and  10.06 
l)er  cent  of  acetic  acid.  Analyses  are  given  of  6  samples  collected  in 
the  State  and  1  from  a  chemical  house  in  New  York.  Six  of  the  sam- 
ples showed  arsenious  acid  ranging  from  53,13  to  59.71  i^er  cent,  "  and 
no  traces  of  adulteration  or  attempts  at  adulteration  were  detected." 
A  seventh  sample,  although  resembling  Paris  green  except  in  bright- 
ness of  tint,  contained  no  copper  or  arsenic.  Prussian  blue  and  chrome 
yellow  were  found,  with  a  large  quantity  of  inert  matter,  as  clay,  chalk, 
etc. 

"  On  taking  a  small  portion  each  of  Prussian  blue  and  chrome  yellow  and  mixing 
with  a  large  quantity  of  clay  or  chalk  it  was  found  that  a  product  corresponding 
almost  precisely  in  color  to  the  material  examined  could  be  produced,  and  it  was 
found  quite  easy  to  imitate  the  normal  shade  of  color  of  Paris  green,  though  the 
brightness  of  tint  would  be  lacking.  It  was  estimated  that  a  material  of  this  char- 
acter could  be  manufactured  at  a  cost  not  exceeding  1  ct.  per  pound,  while  a  high 
grade  Paris  green  frequently  costs  above  20  cts.  per  pound,  the  fraudulent  manufac- 
turer being  thus  able  to  dispose  of  his  product  at  an  enormous  jirofit." 

The  method  followed  at  the  station  for  determining  arsenious  acid  in 
Paris  green  is  described. 

On  the  determination  of  the  bromin  absorption  of  fats  gravi- 
metrically,  O.  Heuner  {Analyst,  20  {1895),  Mar.,  pp.  49-53).—'-^  The 
present  contribution  is  merely  intended  as  a  study  and  not  as  a  proposed 
method,  although  I  believe  that  in  some  cases  it  may  be  found  conven- 
ient and  that  it  may  afford  another  factor  in  judging  of  the  constitution 
of  an  oil."  The  process  is  based  on  the  fact  that  if  bromin  is  added  to 
an  oil  without  the  intervention  of  a  solvent,  combiuation  takes  place 
immediately,  often  with  a  rather  violent  reaction,  but  if  diluted  with-  a 
suitable  solvent,  as  chloroform,  the  action  is  moderated  but  equally 
complete. 

"  I  operate  as  follows  in  order  to  obtain  the  bromo  compounds  in  a  state  fitted  for 
weighing  :  A  small,  wide-mouthed  fat  iiask  is  carefully  weighed,  and  from  1  to  3  gm. 
of  the  fat  to  be  tested  iutrodiiced  into  it.  These  are  dibsolved  in  a  few  cc.  of 
chloroform,  and  then  ]iure  bromin  is  added,  drop  by  drop,  until  the  bromin  is 
decidedly  in  excess.  Both  the  chloroform  and  bromin  mustbe  previously  tested  in  a 
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blauk  experiment  to  make  sure  that  they  contain  no  appreciable  residue.  The  flask 
is  then  heated  on  the  water-bath  till  most  of  the  bromin  is  driven  off;  a  little  more 
chloroform  is  added,  and  the  mixture  again  heated,  the  chloroform  vapor  helping  to 
drive  out  the  excess  of  bromin.  The  addition  of  chloroform  may  once  more  be 
repeated.  The  flask  and  its  content  are  then  placed  in  an  air  bath  regulated  for 
about  125°  C.  and  kept  there  until  their  vreight  is  constant;  this  takes  several 
hours.  A  little  acrolein  and  hydrobromic  acid  escape  during  the  drying,  and  the 
residue  in  some  cases  darkens  slightly;  in  others  a  clear  yellow  heavy  bromo  oij 
is  obtained.     Drying  at  100'-'  C.  does  not  lead  to  satisfactory  results." 

The  results  are  given  of  a  comparison  on  a  number  of  common  oils  of 
tlie  above  process  with  tlie  iodin  absorption  by  Hiibl,  calculating  the 
bromin  absorption  into  the  iodin  equivalent  by  the  factor  1.587.  "  In 
most  cases  the  iodin  figure  calculated  fi-om  the  gravimetric  bromin 
absori)tion  is  in  satisfactory  approximation  to  the  Hiibl  number,"  but 
in  the  case  of  castor  and  linseed  oils,  which  contain  more  oxygen  than 
ordinary  oils,  "  the  figures  are  substantially  different." 

The  determination  of  lecithin  in  seeds,  E.  Sohulze  {Ztschr. 
Physiol.  Chem.,20,  Nos.  1  and  2,  pp.  225-232-,  3,  p.  252).— A  reply  to  the 
criticism  made  by  Von  Bitto  (E.  S.  R.,  6,  p.  270),  that  extraction  as  pre- 
scribed by  Schulze  (once  with  ether  and  twice  with  alcohol)  does  not 
dissolve  all  of  the  lecithin,  but  that  to  do  this  requires  extraction  30 
times  with  ethyl  alcohol  or  I'O  with  methyl  alcohol.  Schulze  insists  that 
liis  method  is  sufficient  provided  the  material  is  finely  pulverized,  and 
reports  some  experiments  which  appear  to  support  his  claim.  He 
states  further  that  2  samples  of  methyl  alcohol  bought  for  the  pure  arti- 
cle could  not  be  used  for  the  extraction,  since  they  dissolved  from  seeds 
other  substances  containing  phosphorous  besides  lecithin,  which  were 
insoluble  in  ether,  and  at  the  boiling  point  dissolved  small  quantities 
of  water-free  sodium  phosphate  and  potassium  phosphate. 

Coloring  matter  in  California  red  wines,  W.  D.  Bigelow  {Jour. 
Amer.  Chem.  aS'oc,  17  {1S95),  N^o.  3,  pp.  211-216). — Ninety-four  samples  of 
California  red  wines  were  examined  with  the  aid  of  the  reagents  com- 
monly employed  in  the  examination  of  European  red  wines.  The 
reactions  obtained  were  not  always  the  same  as  those  obtained  with 
European  wines;  for  instance,  a  gray,  or  yellowish  or  orange-gray  pre- 
cipitate or  solution  was  sometimes  obtained  with  reagents  which  are 
said  to  give  green  or  grayish-green  with  French  wines.  On  the  other 
hand,  no  reactions  were  obtained  which  are  said  to  be  characteristic 
of  wines  colored  with  vegetable  pigments. — w.  D.  bigelow. 

Remarks  on  the  spectrum  of  argon  and  of  the  aurora  borealis,  Berthelot 

{Compt.  Rend.,  120  {1895),  No.  12, pp.  662,  663). 

The  forms  of  nitrogen  in  meat,  E.  Salkowski  and  E.  GiESKE  (Centbl.  med.  fFisa., 
1894,  pp.  833-835 ;  aba.  in  Chem.  Centbh,  1895,  I,  No.  3,  p.  162). 

Investigation  of  the  fat  of  oats,  P.  S.  Moljawko-Wistozki  (Dia».  St.  Petersburg, 
1S94;  Pharm.  Ztschr.  Busdand,  S3, pp.  646,  647;  aba.  in  Chem.  Centbl.,  1894,  II,  No.  SS, 
p.  018). 

The  transformation  of  starch  into  dextrin  and  maltose,  Duclaux  {Ann.  Inat. 
Pasipur,  9  {1895),  No.  3,  pp.  214-223).— A.  critical  review- 
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Some  ester-like  compounds  of  -wrood  gum  and  xylose,  R.  Bader  (Chevi,  Ztg., 
19  {1S95),  No.  4,  pp.  55,  56;  No.  5,  pp.  78,  79). 

Chemistry  of  the  albuminoids,  L.  Lilrnfeld  (Dm  Bois-Rcymond's  Arch.  Anut.  u,nd 
Fhy.sioL,  1804,  pp.  555-558;  abs.  in  Chem.  Centbl.,  1895,  I,  No.  4,  p.  221). 

Asaprol,  a  reagent  for  albumen,  albumose,  pepton,  and  pepsin^  Riegijir  {AhB. 
w  Chem.  Ztg.,  9  {1895),  No.  28;  Reperi.,  p.  101). 

The  coagulation  of  albuminoids  by  mechanical  means,  W.  Ramsdex  {Du  Bois- 
Beymoud's  Arch.  Anat.  und  I'hysiol.,  1894,  j^p.  517-534;  abs.  in  Chem.  Centbl.,  1895,  /, 
No.  4,  p.  221). 

Action  of  oxalic  acid  on  inulin,  G.  Dull  and  C.  J.  Lintner  {Chem.  Ztg.,  19  {1895), 
No.  9,  p.  166;  No.  11,  pp.  216,  217). 

Action  of  diastase  on  reserve  cellulose,  J.  Gruss  {Abs.  in  Chem.  Centbl.,  1895, 1, 
No.  15,  p.  787). 

The  solubility  of  sugar  in  mixtures  of  alcohol  and  -water,  O.  Schrefeld  {Ztschr. 
Ver.  Rubenz.  hid.,  1894,  pp.  970-973  ;  abs.  in  Chem.  Centbl.,  1SD5,  I,  No.  1,  p.  69). 

The  determination  of  casein  in  cover's  milk,  L.  L.  Van  Slyke  {New  York  State 
Sta.  Rpt.  1893,  pp.  487-496). — This  paper  was  read  before  the  Association  of  Official 
Agricultural  Chemists  iu  1893,  aud  published  in  full  iu  the  proceedings  for  that  year 
(U.  S.  Dept.  Agr.,  Div.  of  Chem.  Bui.  38,  pp.  109-116),  and  in  Jour.  Amer.  Chem. 
Soc,  15  {1893),  No.  11,  pp.  635-645. 

Rum  analyses,  P.  H.  Greg  {Bid.  Bot.  Dept.  Jamaica,  2  {1895),  No.  3,  pp.  25-31). 

BOTANY. 

Bacteria  in  agriculture,  A.  Caron  {Landw.  Vers.  Stat.,  45  {1S95), 
No.  5  and  6,  pp.  401-418). — The  author  briefly  reviews  some  of  the  more 
recent  literature  relating  to  the  assimilation  of  nitrogen  by  the  micro- 
organisms in  the  soil. 

An  estimation  was  made  of  the  abundance  of  bacteria  in  various  soils 
that  had  been  cropped  with  oats,  barley,  and  rye  following  wheat,  rye, 
and  wheat.  There  were  found  1.5, 2.2,  and  2.7  million  bacteria  per  cubic 
centimeter  in  the  three  soils.  It  was  also  found  that  in  black  fallow,  a 
fallow  on  which  grass  had  been  allowed  to  spring  up  prior  to  plowing 
under,  the  number  of  bacteria  increases  from  spring  until  autumn,  when 
their  maximum  number  is  to  be  found. 

Investigations  were  conducted  to  ascertain  the  vertical  distribution 
of  soil  bacteria,  and  it  was  found  that  they  decrease  with  the  increased 
depth  of  the  soil  from  which  they  were  taken,  there  being  G  million  per 
cubic  centimeter  at  a  depth  of  20  cm.  and  only  1.5  million  at  a  depth  of 
50  cm.  in  a  field  examined. 

Examinations  were  made  of  soil  in  which  various  crops,  such  as  grain, 
clover,  potatoes,  etc.,  had  been  grown,  and  it  was  found  that  where 
grains  were  grown  there  was  a  decrease  in  the  number  of  soil  bacteria 
as  the  season  advanced,  while  there  was  a  constant  increase  in  the  case 
of  the  other  crops.  In  this  the  author  confirms  the  observations  of 
Berthelotand  Winogradsky^  that  grain  crops  do  best  when  they  follow 
such  crops  as  legumes,  potatoes,  etc.,  or  fallow,  not  only  on  account  of 
the  chemical  and  physical  condition  of  the  soil,  but  also  on  account  of 
the  presence  of  greater  numbers  of  soil  bacteria,  by  the  aid  of  which 
greater  amounts  of  nitrogen  are  supplied  to  the  growing  crop. 

>  Compt.  Rend.,  116  (1893),  p.  1385. 
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Tlie  iinthor  isolated  the  bacteria  from  soils  on  which  wheat  and  clover 
liad  been  grown,  and  also  from  compost,  making  numerous  pure  cultures 
of  them.  Pot  experiments  were  made  to  test  their  influence  upon  the 
growth  of  oats.  The  pots  used  were  22  cm.  in  diameter  and  each 
received  40  cc.  of  a  bouillon  culture,  and  all  received  the  same  fertilizers 
and  treatment.  At  maturity  the  plants  grown  in  the  pots  receiving  the 
bacterial  cultures  gave  as  an  average  18.46  gm.  grain  and  29.9  gm.  straw, 
as  compared  with  13.26  and  22.14  gm.  from  the  check  pots. 

Additional  experiments  were  made  to  test  the  comparative  value  of 
the  different  kinds  of  bacteria  isolated,  the  highest  yield  being  secured 
when  Bacillus  39  was  used  for  inoculating  the  soil. 

In  1893  some  field  experiments  were  undertaken  with  oats  in  which 
the  seed,  prior  to  sowing,  was  impregnated  with  the  desired  organism 
by  soaking  for  some  time  in  liquid  cultures  containing  it.  The  yields 
of  grain  from  uninoculated  seed  and  from  seed  so  treated  were  in  the 
proportion  of  100:135.  In  the  autumn  the  field  where  the  oats  had 
grown  was  plowed  and  in  the  spring  sown  with  mustard.  The  yields  of 
green  forage  on  equal  portions  of  uninoculated  and  inoculated  plats 
may  be  represented  by  the  proportion  100: 195. 

Numerous  additional  exi^eriments  were  conducted  which  in  every  case 
gave  a  higher  total  yield  whenever  the  soil  or  culture  medium  had 
received  an  inoculation  with  some  form  of  soil  bacteria. 

The  author  made  no  attempt  to  show  how  the  bacterial  inoculations 
influenced  the  greater  growth  and  productiveness  of  plants  growing  in 
inoculated  soil,  but  he  thinks  it  probable  that  the  isolated  bacteria  used 
in  the  cultures  possessed  the  same  power  of  assimilating  free  nitrogen 
that  is  claimed  for  ordinary  soil  bacteria. 

Upon  some  properties  of  soils  which  have  grown  a  cereal 
crop  and  a  leguminous  crop  for  many  years  in  succession,  J.  B. 
Lawes  {Agl.  Students'  Gaz.,  7  (1895),  JSfo.  3,  pp.  65-92,  pi.  1). — On  a  part 
of  a  field  which  had  grown  wheat  for  39  years  the  crop  was  not  cut  in 
1883,  but  all  the  grain  was  allowed  to  fall  and  thus  reseed  the  land. 
No  weeds  w^ere  removed.  In  the  second  and  third  years  there  were 
only  a  few  wheat  plants,  some  of  them  having  slender  stalks  and  only 
.one  or  two  small  seeds  in  the  ear. 

Four  years  after  this  field  passed  out  of  cultivation  there  were  found 
growing  in  it  40  species  of  plants,  and  after  8  years  more  there  were 
51  species.  Leguminous  plants,  especially  Lathy rus  pratensis,  spread 
and  grew  luxuriantly. 

In  striking  contrast  with  this  was  the  paucity  of  species  on  an  uncul- 
tivated field,  which,  when  in  cultivation,  had  been  devoted  to  the  con- 
tinuous culture  of  beans  ;  when  the  bean  crop  failed  red  clover  and 
barley  had  been  grown  for  a  few  years,  the  clover  affording  large 
yields.  The  vegetation  on  this  field,  when  uncultivated,  consisted  of 
a  few  tall  tufted-growing  grasses ;  white  clover  growing  in  a  pasture  did 
not  cross  the  border  into  this  field  which  had  borne  leguminous  crops 
for  so  long.    For  the  cause  of  the  luxuriance  and  variety  of  vegetation 
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on  the  plats  long  devoted  to  wheat  cnltiire  and  of  the  scant  growth  on 
tlie  field  which  had  long  been  devoted  to  leguminous  jilants  the  author 
does  not  present  any  explanation  which  he  considers  entirely  adequate. 

On  land  which  for  nearly  50  years  had  not  been  used  for  a  leguminous 
crop,  but  had  been  devoted  to  a  rotation  of  roots,  cereals,  and  fallow, 
yellow  trefoil  made  a  strong  effort  to  establish  itself  among  the  culti- 
vated crops,  and  was  exterminated  with  difficulty.  "  It  is  quite  evident 
that  when  the  land  is  kept  free  from  leguminous  plant  growth  matters 
accumuhite  in  the  soil  which  are  higlily  favorable  to  these  plants.  ...  It 
is  tolerably  certain  that  the  matter  accumulated  does  not  consist  of 
ordinary  manure  ingredients." 

On  the  distribution  of  assimilated  iron  compounds  other  than 
heemoglobin  and  haematins  in  animal  and  vegetable  cells,  A.  B. 
Macallum  {Proc.  Boy.  Soc,  57  (1895),  N'o.  343,  pp.  261,  262).— Bj 
means  of  freshly  prepared  ammonium  hydrogen  suli)hid  the  author  has 
demonstrated  the  presence  of  iron  other  than  the  above  in  plant  and 
animal  cells.  Whether  chlorophyll  contains  iron  is  yet  to  be  demon- 
strated. Some  of  the  more  important  facts  ascertained  by  the  author's 
investigations  are  as  follows: 

(1)  Iron  firmly  combined  is  a  constant  constituent  of  animal  and 
vegetable  chromatin.  Another  compound,  less  rich  in  iron,  is  found  in 
nucleoli. 

(2)  The  chromophilous  substance  in  ferment-forming  cells  contains 
iron,  and  the  cytoplasm  of  protozoan  organisms,  which  also  probably 
secrete  ferments,  yields  evidence  of  the  presence  of  a  firmly  combined 
iron  compound. 

(3)  A  firm  compound  is  present  in  the  chromophilous  substance  of 
the  cytoplasm  of  fungi. 

(4)  Of  the  non-nucleated  organisms,  bacteria,  owing  to  their  minute- 
ness, have,  with  one  exception,  given  little  evidence  of  the  presence  of 
an  organic  iron  compound;  but  in  the  Cyanophycece  the  chromophilous 
portions  of  the  "  central  substance"  contain  iron,  and  iron  maybe  dem- 
onstrated in  the  peripheral  granules  formed  of  the  so-called  cyauophycin. 

Histological  experiments  on  the  development  of  mucors,  M.  L^ger  {Compt. 

Bend.,  120  {1895),  No.  11,  pp.  647-649). 

The  comparative  anatomy  of  the  fruit  of  conifers,  M,  Radais  {Ann.  Set.  nat. 
Bot.,  19  {1S94),  ser.  7,  No.  3-6,  pp.  165-368,  j;?s.  15). 

Concerning  the  plant  cell  membrane,  C.  Correus  (Pringslieim's  Jahrb.  mas.  Bot., 
26,  pp.  587-673;  ahs.  in  Bot.  Ztg.,  63  {1895),  II,  No.  8,  pp.  125-127). 

Plant  forming  elements,  G.  Abbey  {Jour.  Hort.,  1895,  n.  «.,  No8.  773,  pp.  SS2,  333; 
774,  pp.  354-356). — A  semipopular  article  on  plant  nutrition. 

The  mineral  food  required  by  the  lo-wer  fungi,  I,  H.  Mausch  (Sitzungsber. 
Wien.  Akad.  Wissensch.,  1895). 

Concerning  the  w^aste  products  of  plants,  G.  Jaeger  {Ber.  deut.  bot  Ges.,  13 
(1895),  No.  2,  pp.  70-72). 

Contribution  to  the  chemistry  of  chlorophyll,  VI,  E.  Schunck  and  L.  March- 
LEWSKi  {Proc.  Roy.  Soc,  57  {1895),  No.  344,  pp.  814-322,  fig.  1). 

The  production  of  blue  and  violet  coloring  matters  in  plants,  C.  Nienhaus 
{Sclnvdz.  Wochenschr.  Pharm.,  33, pp.  3-11;  ahs.  in  Chem.  Centbl.,  1895, 1,  No.  S^  p.  494). 
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Concerning  the  structure  and  development  of  the  spermatozoa  of  plants,  W. 
Bellajeff  (Flora,  79  {1S94);  ahs.  in  Bot.  Centbl.,  52  {1895),  No.  2,  pp.  50,  51). 

Cooperation  of  plants,  G.  Clayton  {Internat.  Jour.  Micr.  and  Nat.  Sci.,  5  {1895), 
No.  26,  pp.  200-216). — A  popular  discussion  of  symbiosis. 

Root  tublercles  of  leguminous  plants,  R.  Beer  {Sci.  Gos.,  S  {1895),  No.  15, 
pp.  70-72,  figs.  4). 

Recent  works  concerning  the  tubercle  bacteria  of  legumes  and  their  fixation 
of  free  nitrogen,  Stutzer  {Centbl.  Jlalct.  und  Par.  Jllg.,  1  {1895),  p.  68). — A  r^suni6. 

A  parasite  valuable  to  the  vine  {Gard.  Chron.,  17  {1895),  p.  493). — An  abstract  of 
a  report  by  Zawodny  on  the  discovery  of  a  Mycoirbiza  on  grape  roots. 

Notes  upon  poisonous  plants,  B.  D.  Halsted  {Garden  and  Forest,  8  {1895),  p. 
172). — Popular  notes  are  given  on  some  of  the  more  common  poisonous  plants  grow- 
ing in  the  region  of  New  Brunswick,  New  Jersey. 

List  of  the  forage  plants  and  weeds  in  the  natural  meadows  of  Modenese 
plain,  L.  Macchiati  {Staz.  Sper.  Agr.  Ital.,  28  {1895),  No.  2,  pp.  81-111). 
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Concerning  a  new  system  of  Bacteria,  W.  Migula  {Arl).  lacier. 
Instit.  Hochschule,  Karlsrhue,  1895^  No.  2  ;  abs.  in  Sedtvigia,  34  {1895), 
No.  3,Bepert,  pp.  44-46). — The  author  proposes  a  new  system  of  classi- 
fying bacteria  as  follows:  I.  Family  Oocoace^,  embracing  (1)  Strepto- 
coccus,  (2)  Micrococcus,  (3)  Sarcina,  (4)  Planococcus  n.  gen.,  (5)  Plano- 
sarcinan.  gen.;  XL  Family  Bacteriaceje,  (6)  Bacterium,  (7)  Bacillus.,  (8) 
Pseudomonasn.  gen. ;  III.  Family  Spirillace^,  (9)  Spirosoman.  gen..  (10) 
Microspira,  (11)  Spirillum,  (12)  Spirochcete ;  lY.  Family  Chlamydobac- 
TERiACE^,  (13)  Streptothrix,  (14)  Cladothrix,  (15)  Grenothrix,  (16)  Phrag- 
midiothrix,  (17)  Thiothrix ;  and  V.  Family  Beggiatoace^,  (18) 
Beggiatoa.  The  last  family  provisionally  inserted  and  may  not  properly 
belong  here. 

Thermophilic  bacteria,  A.  MacFadden  and  F.  R.  Bloxall  {Jour.  Path,  und  Bact.f 
3  {1894),  pp.  87-99;  abs.  in  Jour.  Chem.  Soc.  London,  1895,  Feb.,  p.  58). — An  account 
of  bacteria  which  flourish  at  high  temperatures  in  manures,  causing  spontaneous 
combustion,  etc. 

A  study  of  disinfectants  for  fecal  matter,  H.  Vlncent  {Ann.  Inst.  Pasteur,  9 
{1895),  No.  1,  pp.  1-39). 

Bactericidal  action  of  light  and  air,  R.  F.  d'Arcy  and  W.  B.  Hardy  {Jour. 
Physiol.,  17  {1894),  pp.  390-393;  abs.  in  Jour.  Chem.  Soc.  London,  68  {1895),  Feb.,  p.  57). 

Effect  of  sunlight  on  tetanus  cultures,  F.  F.  Wesbrook  {Jour.  Path,  und  Bad., 
S  {1894),  pp.  70-77 ;  abs.  in  Jour.  Chem.  Soc.  London,  68  {1895),  Feb.,  p.  58). 

Studies  on  lactic  fermentation,  with  bibliography,  E.  Kayseb  {Ann,  Inst.  Pas- 
teur, 8  {1S94),  No.  11,  pp.  737-784,  dgms.  8). 

On  th^  production  of  phosphorescence  by  Photobacterium  sarcophilum,  R. 
Dubois  (Rev.  Mycol.,  17  {1895),  No.  2, pp.  59-64). 

Concerning  Spirillum  desulfuricaus  as  a  cause  of  sulphate  reduction,  M.  W. 
Beyerinck  {Cenibl.  Bakt.  und  Par.  Allg.,  1  {1895), pp.  1,  49,  104). 

The  influence  of  copper  sulphate  on  the  fermentation  of  grape  must  by  Sac- 
charomyces  ellipsoideus,  F.  Kruger  (C'e«/6i.  Bakt.  und  Par.  Allg.,  1  {1895),  pp. 
10,  59). 

A  physiological  study  of  acetic  acid  fermentation  and  the  artificial  produc- 
tion of  vinegar.  F.  Lafar  {Centbl.  BaU.  und  Par.  Allg.,  1  {1895),  p.  129). 

Microbes  as  factors  in  society,  M.  L.  Capitan  {Pop.  Sci.  Monthh/,  1895,  Jan.,  pp. 
103-109). — Translation  of  an  address  delivered  before  the  Anthropological  Society  of 
Paris,  December  14,  1893. 
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METEOROLOGY. 

New  cloud  classifications/  A.  McAdle  {Phil.  8oc.  WasMngfon, 
Bill.,  vol.  13,  pp.  77-86). — The  history  of  cloud  classiflcatiou  is  briefly- 
reviewed,  and  the  system  of  Howard,  proposed  in  1802  and  generally 
adopted  until  within  a  comparatively  recent  period,  and  that  of  Hilde- 
brande,  Abercromby,  and  Koppen,  as  modified  and  recommended  by 
the  International  Meteorological  Conference  at  TJpsala  in  1894,  are 
e-^plained  and  criticised,  as  well  as  those  of  Davis  and  Ley.  The  first 
is  unsatisfactory  in  "  that,  being  based  purely  on  appearance,  no  account 
is  taken  of  the  origin  and  manner  of  formation  of  the  cloud." 

"Clouds  of  very  dissimilar  origin  va^j  have  a  similar  appearance.  Modern 
meteorology  demands  more  than  a  record  of  the  appearance  of  the  cloud.  It  seeks 
the  meaning  of  each  formation  and  regards  the  cloud  as  an  exponent  of  the  physical 
processes  operating  in  the  air  and  resultiug  in  cloudy  condensation.  The  cloud  is 
primarily  valuable  not  on  account  of  its  beauty,  but  because  it  makes  manifest 
motion  in  the  atmosi>here,  which  is  not  otherwise  discernible.  It  outlines  to  some 
degree  the  storm  mechanism  at  different  levels  in  the  atmosphere.  Makipg  due 
allowance  for  the  fact  that  the  cloud  does  not  always  give  the  true  motion  of  the 
current  in  which  it  moves,  as  witness  the  Table  cloud  at  Table  Mountain,  it  is  still, 
wlicn  rightly  interpreted,  a  most  significant  index  of  air  motion.  There  is  no  sound 
reason  why  the  forecaster  should  not  derive  as  much  information  concerning  the 
mo\'emeuts  of  the  air  from  a  cloud  map  as  from  a  pressure  or  temperature 
map.  .  .  . 

'*  [The  second]  classification  takes  some  account  of  the  cloud's  altitude;  and  in 
diff'erentiating  clouds  formed  by  diurnal  ascending  currents  in  calm  air,  generally  of 
the  summer  cumulus  type,  from  the  clouds  formed  by  widespread  general  uplifting 
of  the  vapor,  some  of  the  nimbus  formations,  this  classification  takes  some  account 
of  cloud  origin.  In  both  of  these  directions  the  new  system  is  preferable  to  the  old; 
but  the  criticism  can  be  fairly  made  that  in  the  matter  of  cloud  origin  the  new 
classification  does  not  go  far  enough.  .  .  . 

"In  addition  to  the  direction  and  relative  velocity  of  the  cloud  (the  only  condi- 
tions which  have  been  thus  far  recognized  or  utilized  in  forecasting),  it  is  demanded 
of  the  future  cloud  classification  that  it  take  into  account  the  level  in  which  the 
cloud  is  formed  and  the  manner  of  formation.  Some  such  scheme  as  the  following 
might  be  profitably  used: 

Classification  of  cloudt. 


Altitude. 


Up  to 


Atove 


Formation. 


Cooling  by  contact. 


Fogs — haze,       di^st, 

and  fiToand  fogs. 
Nocturnal  radiation 


Mixture. 


Scud 

stratus 

Cuniulo-stratus 
Billows 


Cirro-cumulus .. 

Cirro-stratus 

Cirrus , 


Ascension. 


Nimbus 


Summer  cumuli. 
Cumulo-nimbus. 


Cumulus 

Alto-cumulus. 


Electrical  and 
critical. 


Hail  clouds. 
Cumulo-nimboa. 


'  Read  before  the  Philosophical  Society  of  Washington,  March  2,  1895. 
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"The,  altitudes  have  been  kept  clown  purposely,  because  half  of  the  whole  amount 
of  vapor  in  tlie  air  is  below  us  at  a  height  of  1,800  meters  (less  than  6,000  ft.),  and 
it  is  but  fair  to  assume  that  the  clouds  of  most  importance  to  us  in  forecasting  are 
those  formed  below  2,000  meters.  Above  8,000  meters  there  is  practically  no  water 
vapor.  Most  of  our  clouds  are  formed  under  the  second  heading  (mixture),  where 
condensation  results  from  the  mixing  of  two  imperfectly  saturated  currents.  Where 
the  mixing  is  not  thorough,  but  confined  to  the  edges,  we  have  billow  clouds;  but 
while  mixture  is  the  most  common  cause  of  cloud  formation,  the  cloud  thus  formed 
is  not  apt  to  give  heavy  rain.  Clouds  formed  under  the  third  heading  (ascension), 
on  the  contrary,  do  give  heavy  rains.  Here  the  cooling  is  by  adiabatic  expansion, 
and  the  ideal  type  of  this  formation  is  the  cloud  of  the  early  afternoon  in  the  tropics, 
with  its  torrential  rain.  Under  the  fourth  heading  (electrical)  the  cloud  may  keep 
adding  to  itself  because  of  a  very  high  surface  electrification,  or  a  cloud  may  be  in 
such  a  critical  condition  that,  as  said  above,  the  slightest  jar  suffices  to  produce 
great  change.  It  is  conceivable  that  a  cloud-burst  may  be  a  sudden  change  of  con- 
dition. .  .  . 

"In  order  to  get  at  the  cloud's  true  meaning  we  must,  in  addition  to  equipping 
our  observers  with  nephoscope  and  cloud  atlas,  have  systematic  measurements  of 
the  cloud  height.  This  is  now  done  at  Blue  Hill,  Upsala,  Storlein,  and  Berlin  by 
means  of  theodolites  and  double  observing  stations.  A  more  direct  way,  and  one 
which  we  think  is  entirely  practicable,  is  to  send  apparatus  up  into  cloudland  by 
means  of  kites.  This  would  give  us  the  conditions  prevailing  at  different  cloud 
levels,  and  the  records  would  not  be  momentary." 

The  use  of  the  spectroscope  and  electrometer  in  studying  clouds  is 
suggested.  It  is  claimed  that  by  means  of  a  sensitive  quadrant  elec- 
trometer the  author  has  been  able  to  ''  tell  of  the  approach  of  the  cloud 
while  yet  far  off  and  by  the  changes  in  the  potential  to  roughly  map 
out  the  sky." 

Studies  of  the  upper  air,^  A.  L.  Eotch  {Boston  Commonwealth, 
1895,  Apr.  6,  pp.  8,  pi.  1). — The  composition  of  the  air  brought  down 
from  the  highest  levels  has  been  shown  to  be  identical  with  that  at  the 
earth's  surface.  The  pressure  is  reduced  one  half  for  each  3^  miles  of 
ascent  theoretically.  The  temperature  toward  the  limit  of  the  atmos- 
phere must  be  far  below  any  temperature  ever  observed  at  the  earth's 
surface.  The  history  of  observations  on  the  upper  air  by  means  of 
balloon  ascensions  (29,000  ft.),  by  balloons  without  aeronauts  (over  10 
miles),  and  from  the  summit  of  mountains  (23,000  ft.)  is  reviewed. 

Measures  of  the  highest  clouds  (9  miles)  have  been  made  trigonomet- 
rically  at  Blue  Hill,  Massachusetts,  and  also  in  Sweden. 

"A  knowledge  of  the  movement  of  high  atmospheric  layers  is  of  great 
importance  for  the  theory  of  the  general  circulation  of  the  atmosphere, 
and  practically  for  our  weather  forecasts,  since  the  forces  which  develop 
storms  have  their  origin  and  sphere  of  action  within  two  or  three  miles 
of  the  earth."  Continuous  observations  of  all  the  elements  in  the  higher 
atmosphere  can  only  be  made  on  mountains,  though  the  conditions 
there  can  only  approximate  those  in  the  free  air.  The  discussions  of 
observations  at  such  high  stations  have  contributed  largely  to  the  rapid 
progress  of  meteorology.    The  first  summit  station  of  any  importance 

•  Read  before  the  Boston  Scientific  Society,  March  26,  1895. 
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was  established  in  1870  on  Mount  Washington,  New  Hampshire,  (6,300 
ft.).  Here  are  experienced  the  severest  weather  conditions  in  the  world. 
At  present  but  two  high-level  stations  are  maintained  in  this  country,  at 
Mount  Hamilton,  California,  and  at  Blue  Hill,  Massachusetts.  The 
highest  station  in  Europe  is  at  Rochers  des  Bosses,  1,460  ft.  below  the 
summit  of  Mount  Blanc. 

The  highest  in  Germany  is  on  Sonnblick  (10,170  ft.).  The  Eiffel  tower 
in  Paris  has  instruments  at  980  ft.  above  the  ground.  Observations  at 
such  stations,  however,  can  never  take  the  place  of  records  in  the  free 
air,  and  we  must  depend  on  records  from  balloons.  The  first  scientific 
ascension  was  made  from  London  by  Jeffries  in  1784.  The  instru- 
ments for  making  observations  in  balloons  have  recently  been  greatly 
improved.  Berson  last  year  made  an  ascension  to  nearly  29,000  ft. 
He  found : 

(1)  A  much  more  rapid  decrease  of  temperature  between  1  and  6 
miles  than  has  been  assumed  for  winter. 

(2)  A  rise  of  temperature  in  the  morning  and  evening  between  the 
earth  and  1  mile  above  it. 

(3)  A  very  feeble  insolation,  a  great  humidity  of  the  upper  strata, 
and  a  fine  haze  which  extended  to  his  highest  point. 

(4)  A  snowflake  structure  of  the  cirro-stratus  clouds,  formerly 
thought  to  be  composed  of  ice  crystals. 

(5)  A  great  increase  of  wind,  from  nearly  a  calm  at  the  earth  to  36 
miles  per  hour  at  the  average  height  of  the  balloon. 

Kites  have  been  used  for  determining  meteorologic  conditions  in  the 
atmosphere,  and  their  use  has  been  begun  very  recently  at  Blue  Hill, 
Massachusetts. — h.  a.  hazen. 

The  high  flight  of  the  balloon  "Cirrus,"  A.  Berson  {Ztschr. 
Luftshiff/ahrt,  1895,  Feb.  and  Mar.,  p.  73). — The  author  gives  an 
account  of  a  second  high  flight  of  the  "Cirrus,"  September  6,  1894, 
and  of  the  ascensions  at  the  same  time  of  the  balloons  "Phcenix" 
(70,600  cu.  ft.  capacity)  and  "  Majestic"  (106,000  cu.  ft.).  The  balloon 
"Cirrus"  reached  61,000  ft.  (11.74  miles),  and  brought  back  a  temper- 
ature record  of  —89°  F.  (  —  67°  C.)  at  the  highest  ijoint.  Its  velocity 
was  83  miles  per  hour  toward  the  ENE.  It  was  not  found  till  the  last 
of  September,  near  Wilna,  in  Russia.  The  "Phoenix"  reached  a  little 
over  20,000  ft.  and  moved  at  about  38  miles  per  hour  at  an  average  height 
of  15,000ft.  The  lowest  temperature  was  -15°  F.  (— 26°  C).  The 
diminution  in  temperature  for  the  "Cirrus"  was  2.4°  F.  in  each  1,000 
ft.  of  height  (44°  C.  in  100  meters),  and  that  of  the  "  Phoenix"  was 
4°  F.  in  1 ,000  ft.  (.73°  C.  in  100  meters).  This  is  an  extraordinary  differ- 
ence and  is  due  in  large  part,  if  not  wholly,  to  the  increased  heat  experi- 
enced at  the  very  highest  point  from  insolation,  although  it  is  higbly 
probable  that  the  temperature  does  diminish  at  a  slightly  less  rate 
in  Europe  at  the  higher  elevations.  The  "Majestic"  failed  to  reach 
any  high  altitude. 

Such  experiments,  though  giving  us  meager  information  of  the  higher 
regions,  are  of  the  greatest  value.    If  it  be  true  that  our  cold  and  hot 
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waves  extend  up  to  the  limits  of  our  atmospliere  and  are  of  cosmical 
origin,  then  it  is  of  tbe  greatest  importance  that  conditions  in  them  at 
high  levels  be  observed. — h.  a.  iiazen. 

Droughts  and  famines  in  India,  J.  Eliot  ( TJ.  S.  Dept.  Agr.,  Weather 
Bureau  Bui.  11,  pt.  2,  Rpt.  Tnternat.  Meteorolog.  Congress,  1893,  pt.  2,  pp. 
444-459,  pis.  2). — This  is  a  most  interesting  and  exhaustive  treatment 
of  all  the  facts  known  regarding  these  terrible  visitations.  During  122 
years  there  have  been  17  famines.  Statistics  of  the  8  intense  famines 
are  given,  with  loss  of  life  and  property,  or  expenditure  of  money  to 
£^ive  relief. 

The  areas  most  liable  to  drought  are  chiefly  in  the  tropical  belt, 
where  the  rains  are  periodic.  Prolonged  droughts  are  more  frequent 
in  India  than  anywhere  else  in  the  world.  The  meteorologic  features  of 
the  Indian  monsoon  area  may  be  divided  into  two  periods — the  north- 
east monsoon  of  dry  land  winds,  from  January  to  May,  and  the  southwest 
monsoon  of  humid  sea  winds,  from  June  to  December.  The  southwest 
monsoon  air  circulation  is  caused,  at  first,  by  the  formation  of  a  low 
pressure  area  over  northern  India  in  April  and  May  because  of  a  rapid 
rise  in  temperature.  It  is  a  breaking  down  of  the  southeast  trades  at 
the  equator  and  an  adaptation  of  their  circulation  to  the  changed  con- 
ditions at  the  north.  The  maintenance  of  the  new  order  is  due  to  a 
self-contained  energy  liberated  by  rainfall  rather  than  to  a  continu- 
ance of  the  hot  weather  conditions  in  the  north.  The  greater  part  of 
the  rainfall  of  India  (37  in.,  or  90  j)er  cent.)  occurs  during  this  southwest 
monsoon.  Just  before  this  wind  begins  northern  India  is  one  of  the  hot- 
test and  driest  areas  in  the  world.  Occasionally  maximum  shade 
temperatures  of  120°  and  124°  are  registered.  The  relative  humidity 
often  falls  below  20  per  cent,  and  1  per  cent  has  been  recorded.  The 
variation  of  rainfall  is  greater  than  in  any  other  country.  In  Sinde 
the  average  is  5  in.  jier  year,  and  in  the  Khasia  Hills  there  are  500  in., 
which  is  the  greatest  in  the  world.  The  range  from  year  to  year  is 
very  great ;  at  Kurrachi,  0.47  in.  in  1872,  and  28  in.  in  18C9 ;  at  Jacobabad 
in  36  years,  least  0.72,  greatest  12.05  in. 

There  are  three  zones  of  rainfall  in  India :  (1)  The  arid  zone,  with  less 
than  15  in.  rain  in  a  year.  Here  cultivation  is  dependent  on  irrigation 
and  there  are  practically  no  famines.  (2)  The  dry  zone,  with  15  to  35 
in.  of  rain.  Rain  sufficient  in  average  years,  but  prolonged  drought 
leads  to  great  scarcity.  (3)  The  moist  zone,  with  rain  35  to  500  in. 
It  is  a  singular  fact  that  the  rain  is  most  variable  where  it  is  smallest 
in  amount  and  most  regular  where  it  is  greatest;  hence  this  zone  has 
no  famines. 

Favorable  conditions  for  crops  are  as  follows :  (1)  For  cold  weather 
crops  (wheat,  barley,  pulse,  etc.)  a  moderate  rain  in  October,  to  fit  the 
ground  for  plowing  and  in  order  that  the  moisture  may  germinate  the 
seed.  Occasional  light  showers,  more  especially  on  the  higher  lands, 
in  order  to  develop  the  grain.  (2)  For  hot  weather  crops  of  rice,  heavy 
I)urst  of  rain  for  planting,  moderate  rain  during  growth,  and  a  burst 
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of  rain  to  fally  insure  the  growth  of  the  ear.  (3)  For  hot  weather 
crops  of  millets,  etc.,  rather  heavy  rain  at  first  and  occasional  rains 
afterwards  are  best  suited.  Breaks  of  three  or  four  weeks,  especially  if 
accompanied  by  dry,  hot  winds,  are  very  injurious,  and  if  protracted^ 
fatal. 

In  north  India  famine  is  due  either  to  the  failure  of  two  crops  in  suc- 
cession, for  example,  the  rain  crops  (millets  and  rice),  and  the  cold 
weather  crop,  or  to  the  complete  failure  of  one  crop  after  a  series  of 
poor  seasons. 

In  the  Deccan  they  are  usually  due  to  a  more  or  less  complete  failure 
of  a  southwest  monsoon  rain  throughout,  following  one  or  more  bad 
seasons. 

In  the  rice-growing  districts  the  cause  is  usually  an  abnormally  early 
end  of  the  southwest  monsoon  rains. — H.  A.  hazen. 

Meteorologic  work  in  Australia,  C.  Todd  {Adelaide:  pp.  25, pi.  1). — 
This  important  paper  describes  in  detail  methods  and  results  of  mete- 
orological inquiry  in  Australia.  There  are  given  in  7  charts  types  of 
weather  selected  from  a  larger  number,  and  it  is  stated  that  these  charts 
have  been  sufiBcieutly  studied  to  show  what  resulting  weather  is  likely 
to  follow,  as  determined  from  previous  experience.  These  charts  are 
distributed  to  all  the  stations.  After  the  telegrams  have  all  been 
received  on  any  day  and  the  new  chart  constructed,  the  proper  type 
weather  map  can  easily  be  found  which  corresponds  with  this  new  chart. 
The  only  expense  then  consists  in  telegraphing  to  each  station  the 
number  of  the  chart  which  should  be  displayed  for  that  type. 

There  is  a  ridge  of  high  pressure  which  passes  over  the  extra-trop- 
ical or  temperate  parts  of  Australia.  This  is  made  up  of  long  loops  or 
"highs,"  being  broken  up  at  times  by  the  advance  of  "lows"  from  the 
tropics  and  northerly  extensions  of  V-shaped  low  areas  from  the  south. 
The  position  of  this  ridge  in  winter  is  29  or  30°  south  latitude.  North 
of  this  ridge  are  the  dry  southeast  trades,  while  to  the  south  there  is 
a  prevalence  of  dry  northerly  winds,  varied  by  strong  west  and  south- 
west winds  as  coastal  lows  pass  from  west  to  east,  with  rain  and  squalls. 
On  the  east  coast  winter  winds  are  from  the  west.  This  wall  or  ridge 
plays  a  very  important  part  in  Australian  climate.  If  this  lies  well  to 
the  south  then  south  Australia  is  dry,  while  to  the  north  there  are  fre- 
quent rains.  If  the  wall  is  in  the  north  these  conditions  are  reversed. 
About  43  high  areas  pass  during  the  year,  with  a  velocity  of  about  17 
miles  per  hour.  The  movement  of  low  areas  is  much  more  marked 
and  regular,  there  being  about  60  per  year,  with  a  velocity  of  25  miles 
per  hour. 

Since  the  interior  of  Australia  is  under  high  pressure,  with  dry  south- 
east winds,  it  is  often  subject  to  severe  droughts,  more  or  less  prolonged. 
The  driest  portion  is  in  a  belt  of  country  from  Lake  Eyre,  or  about 
latitude  30°,  to  near  the  northwest  coast,  which  is  swept  nearly  all  the 
year  by  the  southeast  trade  wind.  The  climate  of  the  eastern  half  is 
more  favorable,  owing  to  the  more  southerly  sweep  of  the  monsooR 


METEOROLOGY.  975 

rains.  The  following  is  the  experience  in  the  past:  In  13  years,  with 
the  summer  pressure  above  and  temperature  below  normal,  the  follow 
ing-  winter  rain  was  below  the  average  9  years,  above  it  but  once,  and 
exactly  average  three  times.  In  9  years,  with  summer  pressure  and 
temperature  the  opposite  of  the  above  conditions,  the  winter  rain  was 
above  the  average  seven  times;  below  only  once,  and  just  average  once. 
In  other  words,  "  Summer  cool,  with  high  pressure;  winter  dry.  Sum- 
mer hot,  with  low  pressure;  winter  wet." 

The  question  of  seasonal  or  long  range  weather  forecasts  has  been 
seriously  considered.  The  importance  of  reliable  forecasts  to  the  farmer 
is  undoubted,  but  they  must  be  reasonably  accurate  and  based  on  posi- 
tive knowledge  or  they  will  be  treated  with  contempt.  Long  range 
forecasts  are  possible  only  after  "the  accumulation  and  intelligent 
discussion  of  the  necessary  data  and  the  correlation  of  weather  con- 
ditions over  considerable  areas  of  the  earth's  surface." 

"India  is  tlie  only  country  which  has  attempted  anything  like  a  systematic  issue 
of  seasonal  forecasts.  These  are  mainly  based  on  the  amount  of  snow  falling  dur- 
ing the  previous  winter  on  the  Himalayas,  and  the  general  character  of  the  weather 
in  India  during  the  five  or  six  months  preceding  the  setting  in  of  the  southwest 
monsoon;  the  chief  objects  of  the  forecasts  being  to  give  some  idea  of  the  probable 
rainfall  during  the  ensuing  monsoon." 

A  more  uniform  publication  of  observations  to  enable  a  better  study 
of  the  records,  and  also  a  fuller  discussion  of  these  records  year  by  year 
is  urged.  There  is  also  great  need  of  normal  isobaric  and  isothermic 
charts  for  each  month  and  the  year. — h.  a.  hazen. 

The  climate  of  Cordova,  Argentine  Republic  {An.  Ofic.  Meteorol. 
Argentina,  vol.  IX,  Bxienos  Ayres^pt.  1, 1893,  pp.  678 ;  II,  1894,  pp.  491y 
pis.  25). — Of  all  the  South  American  States,  the  Argentine  Kepublic 
is  the  most  progressive  in  the  organization  of  a  cliinatological  system. 
The  above-named  publication  of  nearly  1,200  large  quarto  pages  in  2 
parts  is  devoted,  with  the  exception  of  a  few  pages  of  annual  report, 
entirely  to  statistics  and  discussions  relating  to  the  climate  of  one 
locality.  Part  1  contains  the  records  made  at  Cordova  from  1872  to 
1892,  expressed  in  daily,  decade,  monthly,  and  annual  means.  From 
January,  1889,  to  the  close  of  1892  the  hourly  values  are  recorded. 
Part  II  contains  the  discussion  of  observations  recorded  in  part  I  and  a 
record  of  observations  for  1893.  Some  of  the  most  general  results 
relating  to  temperature  of  the  air,  rainfall,  and  evaporation  for  the 
period  from  1873  to  1893  are  as  follows:  Temperature  (degrees  C.) — 
maximum  41.8,  minimum  8.9,  average  16.7;  rainfall  (mm.) — maximum 
monthly  116.5,  minimum  monthly  4.1,  total  703.1;  evaporation  (mm.) — 
exposed  evaporimeter  64.8,  protected  evaporimeter  31.4. — o.  L.  fassig. 

Magnetical  and  meteorological  observations  made  at  the  G-ov- 
ernment  Observatory,  Bombay,  in  the  year  1893  [Bombay:  15 
(1894),  ]^o.  15,  pp.  12). — This  volume  is  the  thirty-second  of  the  series, 
extending  the  record  from  1845  up  to  1893.  Magnetical  and  meteoro- 
logical observations  are  taken  daily  at  6  and  10  a.  m.  and  at  2,  6,  and 
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10  p.  m.,  at  which  time  the  general  atmospheric  conditions  are  noted. 
Automatic  records  by  magnetographs,  barograph,  thermograph,  pluvi- 
ograph,  and  anemograph  are  made. 

The  mean  annual  temperature  for  1893  was  78.9°  F.;  greatest  mean 
daily  temperature,  86°  (April  16);  least  mean  daily  temperature,  68.1° 
(February  8)-,  maximum  temperature,  92.1o  (April);  minimum  temper- 
ature, 59.8°  (February).  Total  rainfall,  64.63  in.;  number  of  cloudy 
days,  118,  and  greatest  daily  fall  of  rain,  4.98  in.  (June  20).— o.  l,. 

FASSIG. 

Origin  of  cold  waves,  H.  A.  Hazen  (Monthly  Bevietv  loiva  Weather  and  Crop  Serv- 
ice, 6(1895),  No.  3,  pp.  4,  5). — Data  in  support  of  the  theory  that  cold  waves  origi- 
nate in  the  upper  region  of  the  air. 

On  the  first  mercury  thermometer,  Maze  (Compt.  Rend.,  120  (1895),  No.  IS,  pp, 
7S2,  733). — The  invention  of  the  mercury  therniometeir  is  attributed  not  to  Fahrenheit, 
but  to  Bouilliau,  who  in  the  latter  part  of  March,  1859,  made  comparative  observa- 
tions on  an  alcohol  thermometer  and  on  a  mercury  thermometer. 

On  an  old  French  series  of  thermometric  and  meteorological  observations, 
Maze  (Compt.  Bend.,  120  (1895),  No.  13,  pp.  731,  732). 

Meteorological  record  for  January  and  February,  1895  (Massachusetts  State 
Sta.  Bui.  57,  p.  1). — Notes  on  the  weather  and  a  brief  summary  of  observations  on 
temperature,  precipitation,  and  wind  movement. 

Meteorological  observations  at  Massachusetts  Hatch  Station,  C.  D.  Warner 
and  F.  L.  Warren  (Massachusetts  Hatch  Sta.  Met.  Buls.  73-75,  pp.  4  each). — Daily  and 
monthly  summaries  of  observations  during. January,  February,  and  March,  1895,  with 
general  remarks  on  the  weather  of  each  month. 

Monthly  "Weather  Review  of  the  Nebraska  Weather  Service,  1894  (Nebraska 
Sta.  Bui.  37,  pp.  96,  Jigs.  52). — Summaries  for  each  mouth  of  1894  of  meteorological 
observations  by  the  State  Weather  Service  cooperating  with  the  Weather  Bureau  of 
this  Department,  accompanied  by  outline  maps  of  the  State  showing  isotherms, 
direction  of  the  wind,  and  precipitation,  and  charts  recording  velocity  of  wind, 
temperature,  pressure,  humidity,  and  precipitation,  as  shown  by  self-registering 
instruments  at  the  station. 

Meteorology  for  1893,  R.  D.  Newton  (Neic  York  State  Sta.  Bpt.  1893,  pp.  718- 
733). — This  includes  tables  showing  precipitation  by  months  since  1882;  wind  record 
for  1893;  sunshine  records  for  1893;  a  summary  of  sunshine  records,  May  1,  1885,  to 
January  1,  1894,  and  daily  readings  of  maximum,  minimum,  and  standard  air  ther- 
mometers. 

North  Carolina  w^eather  during  January  and  February,  1895,  H.  B.  Battle, 
C.  F.  VON  Herrmann,  and  R.  Nunn  (North  Carolina  Sta.  Weather  Service  Bui.  64,  pp. 
1-16,  maps  2}  65,  pp.  19-32,  maps  2). — The  usual  records  of  observations. 

WATER— SOILS. 

Contributions  to  the  study  of  the  reclaimed  marshes  of  the 
region  of  Medoc,  France,  F.  Bbrthault  and  J.  Crochetelle 
{Ann.  Agron.,  21  (1895),  No.  3,  pp.  122-134). — This  is  an  account  of  an 
investigation,  including  observations  on  crops  and  system  of  culture 
and  pliysical  and  cliemical  analyses  of  soils  of  the  reclaimed  lands  along 
the  left  bank  of  the  Gironde  estuary  in  the  region  of  M^doc.  These 
lauds  are  protected  on  the  west  from  the  violent  and  salt  sea  winds 
by  sand  dunes  which  have  been  covered  by  forest  growth  and  other 
vegetation,  while  the  waters  of  the  estuary  are  kept  out  by  dikes  and. 
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the  soil  is  drained  by  uumerous  ditches  and  canals.  Occasionally, 
however,  the  saltwater  breaks  through  the  dikes,  flooding  the  land  and 
making  it  unfit  for  cultivation  for  several  years. 

In  a  study  of  the  causes  of  the  sterility  thus  produced  the  authors 
found  that  when  soils  which  had  thus  been  flooded  contained  0.5  per 
cent  of  salt  the  growth  of  the  ordinary  field  crops  was  seriously 
retarded,  but  that  with  0.2  per  cent  cereals  grew  normally.  It  was 
further  observed,  however,  that  in  soils  of  this  region,  termed  saline  aud 
abandoned  for  that  reason,  sterility  was  sometimes  due  to  a  deficiency 
of  phosphoric  acid  and  to  slow  nitrification  resulting  from  imperfect 
cultivation. 

On  the  composition  of  drainage  waters,  P.P.  Deheuain  {Gompt, 
Rend.,  120  {1895),  No.  13,  pp.  701-706). — An  account  is  given  of  obser- 
vations in  the  same  line  as  those  reviewed  in  previous  numbers  of  the 
Eecord.^  Comparing  the  results  obtained  in  1893,  which  was  a  year  of 
poor  crops,  with  those  obtained  in  1894,  a  season  of  good  crops,  it  was 
found  that  drainage  water  was  more  abundant  and  much  richer  in  1893 
than  in  1894.  The  poverty  of  the  waters  in  1894  is  attributed  to  the 
vigor  of  the  plants,  which  by  means  of  their  numerous  roots  com- 
l)]etely  assimilated  the  nitrates.  The  diminished  amount  of  drainage 
was  due  to  the  vigorous  leaf  growth,  which  returned  to  the  atmos- 
phere all  of  the  water  supplied  by  precipitation  except  during  wet 
l)eriods.  Abundant  drainage  was  obtained  only  during  the  winter, 
while  during  the  summer  no  water  passed  off  in  the  drains. 

It  is  calculated  that  the  wheat  crop  of  1894  per  hectare  contained  91 
kg.  of  nitrogen  and  in  1893  only  44.2  kg.,  but  in  1893  the  soil  lost  49.7 
kg.  of  nitric  nitrogen  in  the  drainage  water,  while  in  1894  the  loss  from 
this  source  was  insignificant.  The  total  amount  of  nitrogen  removed 
from  the  soil  in  the  good  season  of  1894  was  therefore  91  kg.,  as  against 
93.9  kg.  in  the  bad  season  of  1893. 

Further  experiments  by  the  author  confirm  previous  conclusions  that 
fallow  soils  lose  much  more  nitrogen  in  the  drainage  than  those  covered 
with  crops,  and  emphasize  the  importance  of  planting  autumn  catch 
crops. 

The  more  important  results  obtained  on  20  vegetation  boxes  left  bare 
and  bearing  various  crops  (grapes,  sugar  beets,  wheat,  and  oats)  are 
given  in  the  following  table: 

Losses  of  nitric  nitrogen  in  drainage  waters. 


Loss  per 
hectare. 

Katio  of 

drainage  to 

raibl'all. 

Bare  soil : 

189.3  '94 

Kg. 

101.60 
79.80 

33.25 

.20 

4.5 

1894-'95 

5.5 

Soil  bearing  croi).'» : 

1893 ." 

7.6 

1894 

133.0 

'  E.  S.  R.,  6,  pp.  353,  491. 
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Attention  is  especially  called  to  tlie  facts  that  the  losses  from  cov- 
ered soil  were  much  greater  in  1893  than  in  1894,  and  that  both  the 
losses  and  the  ratios  of  drainage  to  rainfall  were  higher  than  those 
reported  by  Schlossing  (see  below). 

The  loss  of  nitrogen  in  drainage  Tvater,  T.  Schlossing  {Compt. 
Eend.,  120  {1895),  No.  10,  pp.  526-530).— T\\q  author  maintains  that  the 
studies  on  this  subject,  made  for  the  most  part  in  vegetation  pots  or 
boxes,  for  obvious  reasons,  have  given  results  much  in  excess  of  the 
truth,  and  that  examinations  of  the  water  of  streams  draining  a  given 
area  will  furnish  a  more  accurate  measure  of  the  loss  of  nitrogen  in 
drainage.  Determinations  of  nitric  nitrogen  in  the  waters  of  the  Seine, 
Marne,  Yonne,  and  Oise  are  reported,  and  estimates  based  on  the  results 
are  given  which  indicate  that  each  hectare  of  soil  in  the  Seine  basin 
loses  4.2  kg.  of  nitric  nitrogen  if  one  sixth  of  the  rainfall  escapes  in  the 
drainage,  6.44  kg.  if  one  fourth  escapes,  and  8.48  kg.  if  one  third 
escapes.  It  is  stated  that  while  these  results  do  not  warrant  definite 
conclusions  they  nevertheless  indicate  that  the  losses  of  nitrogen  in  the 
drainage  water  are  not  so  important  as  has  been  supposed. 

A  chemical  process  of  purifying -water,  F.  Bordas  and  C.  Girard  {Compt.  Rend., 
120  (1895),  No.  12,  pp.  689-691). — In  this  process  slightly  more  permanganate  of  lime 
than  is  necessary  to  oxidize  the  organic  matter  is  added  to  the  water  and  the  excess 
of  permanganate  reduced  and  the  color  destroyed  by  manganese  dioxid. 

Soil  temperatures  {Nebraska  Sta.  Bui.  37,  pp.  96,  charts  12). — Charts  are  given 
showing  soil  temperatures  at  the  station  at  depths  of  from  1  to  36  in.  during  each 
mouth  of  1894. 

Soil  temperatures.  R.  D.  Newton  {New  York  State  Sta.  lipt.  1893,  pp.  734-739).— 
Tridaily  readings  of  soil  thermometers  at  depths  of  1  to  18  in.  are  recorded  for  6  months 
(May  to  October)  of  1893. 

FERTILIZERS. 

The  influence  of  oxid  of  iron  and  alumina  in  the  reversion  of 
superphosphate,  A.  Smetham  [Jour.  Soc.  Chem.  Ind.,  14  {1895),  No.  2, 
pp.  112-114;  3,  pp.  242,  243). — The  chemical  changes  which  take  place 
in  the  reversion  of  the  monophosphate  of  lime  in  superphosphates  to 
dibasic  phosphate  are  explained,  and  it  is  claimed  that  "■where  fine 
grinding  is  the  rule,  and  where  the  mixing  is  complete,  and  the  acid 
usually  in  excess  of  that  required  for  the  transforming  of  the  tribasic 
phosphate  to  monobasic  form,  reversion  due  to  the  formation  of  a  dibasic 
phosphate  is  seldom,  if  ever,  met  with."  When,  however,  as  is  usually 
the  case,  the  original  phosphate  contains  an  appreciable  amount  of  oxid 
of  iron  or  alumina  it  is  found  that  the  solubility  of  the  phosphoric  acid 
of  the  superphosphate  diminishes  to  a  considerable  extent  on  keeping, 
any  quantity  over  a  very  small  percentage  of  oxid  of  iron  and  alumina 
being  considered  "as  reverting  double  its  weight  of  soluble  phosphate.'' 

In  studying  the  relative  effects  of  oxid  of  iron  and  alumina  in  caus- 
ing reversion  the  author  selected  samples  of  known  history  and  char- 
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a«ter  and  determined  (1)  the  effect  on  tbe  solubility  of  the  phosphoric 
aeid  of  adding  known  quantities  of  the  oxid  of  iron  or  alumina,  and  (2) 
the  solubility  of  the  latter  at  different  periods. 

In  a  superphosphate  containing  25.97  per  cent  of  soluble  phosphoric 
acid  and  3,21  per  cent  of  insoluble  phosphoric  acid  the  addition  of  an 
amount  of  sulphate  of  iron  containing  Fe203  equal  to  1.36  per  cent  of 
the  superphosphate  resulted  in  the  immediate  reversion  of  1.86  per 
cent  of  acid,  2.39  per  cent  in  one  year,  and  2.42  per  cent  in  15  months. 
Aluminum  sulphate  was  added  to  the  same  superphosjihate  in  an  amount 
furnishing  AI2O3  equal  to  1.1  per  cent  of  the  whole  mixture,  but  the 
results  were  much  less  marked  than  in  the  case  of  the  addition  of  iron. 
The  immediate  reversion  was  0.17  per  cent,  at  the  end  of  a  year  0.83 
per  cent,  and  at  the  end  of  15  months  1.02  per  cent.  An  examination 
of  other  samples  of  superphosphate  showed  that  reversion  was  due 
principally  to  the  oxid  of  iron  present. 

A  superphosphate  which  showed  when  made  36.5  per  cent  of  soluble 
phosphoric  acid  contained  at  the  end  of  a  year  38.19  per  cent,  and  it 
is  noted  that  in  case  of  high  percentage  superphosphates  there  is  fre- 
quently an  increase  rather  than  a  decrease  of  soluble  phosphoric  acid 
on  keeping. 

"A  review  of  the  facts  already  obtained  makes  it  pretty  certain  that  there  is  a 
wide  difference  in  the  behavior  of  oxid  of  iron  and  alumina  in  the  manufacture  of 
superphosphate.  The  first,  for  practical  purposes,  seeuis  to  revert  phosphate  in  what 
may  be  called  theoretical  proportions,  viz,  160:310,  or  as  nearly  as  possible  2  parts 
of  phosphate  to  1  of  oxid  of  iron,  while  the  alumina,  which,  if  acting  in  the  same 
manner  as  oxid  of  iron,  would  revert  three  times  its  weight  of  phosphate,  at  most 
seems  to  cause  a  retrogression  of  its  own  weight.  It  has  long  been  known  that 
superphosphate  manufactured  from  Florida  phosphate  increases  in  the  percentage 
of  soluble  phosphate  instead  of  retrograding,  and  as  this  phosphate  contains 
siarcely  any  oxid  of  iron,  but  2  to  3  per  cent  of  alumina,  it  was  difficult  to  under- 
stand this  behavior.     The  foregoing  results,  however,  explain  the  matter. 

'■Under  these  circumstances,  and  especially  as  many  of  the  phosphates  now  com- 
ing into  the  market  contain  alumina  in  larger  proportions  than  oxid  of  iron,  it  appears 
to  me  that  there  is  pressing  need  for  a  revision  of  the  terms  of  the  contracts  on  which 
phosphates  are  usually  sold,  and  for  a  differentiation  of  oxid  of  iron  and  alumina  in 
the  analysis  upon  which  the  sales  are  made." 

In  the  discussion  following  the  reading  of  this  paper  its  essential 
conclusions  were  confirmed  by  several  other  analysts. 

Farmyard  manure  (Agl.  Jour.  Cape  Colony,  8  (1895),  No.  5,  p.  111'). — In  trials  of 
covered  and  uncovered  manure  on  potatoes  and  wheat  during  2  years  the  results 
strongly  favored  the  covered  manure. 

Utilization  of  the  refuse  bones  of  the  farm,  L.  Grandeau  {Jour.  Agr.  Prat.,  69 
{1895),  No.  15,  pp.  527,  528). 

Nitrate  deposits  in  South  Africa  {L'Engrai,9,  10  {1895),  No.  15,  p.  55^).— The  dis- 
covery of  nitrate  deposits  in  caves  near  Prieska  at  an  elevation  of  3,000  to  4,000  ft. 
is  noted.  The  material  is  composed  generally  of  nitrate  of  lime,  but  sometimes  con- 
tains 95  per  cent  of  finely  crystallized  nitrate  of  potash.  The  nitrates  are  believed 
to  be  formed  from  the  accumulated  excrement  of  rabbits,  which  breed  in  numbers  in 
that  locality.  An  English  company  has  been  organized  for  the  exploitation  of  the 
■deposits. 
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"What  is  Thomas  slag  and  ho-wr  shall  it  be  used  ?  M.  Marcker  (Ztschr.  landw. 
Ver.  Hesse»,  1S95,  No.  12,  pp.  90-92;  Wochenschr.  pom.  okon.  Ges.,  25  {1895),  No.  7,  pp. 
79-81;  Kbnigaherger  land-  nndforstw.  Ztg.,  1S95,  No.  11). 

Note  on  the  decomposition  of  phosphates  containing  fluorin,  S.  Feitler 
(Dingler's  pohjteoli.  Jour.,  294,  pp.  188,  189;  abs.  in  Jour.  Soc.  Chem.  Ind.,  14  {1895),  No. 
3,  p.  286). 

Commercial  fertilizers  {Kentucky  Sta.  Bui.  52,  pp.  83-116). — Analyses  and  valua- 
tions of  11  official  samples  of  fertilizers  (sent  to  the  station  by  manufacturers) 
ami  87  samples  sent  by  farmers  or  taken  by  deputy  inspectors  are  tabulated  and 
discussed. 

Inspection  and  analyses  of  commercial  fertilizers  sold  in  Maryland,  H.  B. 
McDonnell,  et  al.  (Margland  Sta.  Bui.  SO,  pp.  3-54). — Exi)lauatious  of  teruis  used  in 
fertilizer  analyses,  notes  on  guaranties  and  valuation,  a  list  of  manufacturers  licensed 
to  sell  fertilizers  in  Maryland  in  1894,  text  of  the  State  fertilizer  law,  and  tabulated 
analyses  and  valuations  of  362  samples  of  fertilizing  materials. 

Analyses  and  valuation  of  manurial  substances  {Massnchusetis  State  Sta.  Bui. 
57,  pp.  6-8). — A  schedule  of  trade  values  for  1895  is  given,  together  with  tabulated 
analyses  of  22  samples  of  fertilizing  materials,  including  ashes,  cotton-hull  ashes, 
ground  bone,  cotton-seed  meal,  guano,  sheep  fertilizer,  and  peat. 

Commercial  fertilizers,  P.  Collier  and  L.  L.  Van  Slyke  {New  York  State  Sta. 
Rpt.  1893,  pp.  181-204,  497-539).— Text  of  the  State  fertilizer  law,  notes  on  the  agree- 
ment of  actual  and  guaranteed  composition,  valuation,  and  home-mixing,  and  tabu- 
lated analyses  of  330  samples  of  fertilizers,  with  a  statement  of  the  amounts  of 
dififerent  kinds  of  fertilizers  reported  aa  sold  in  the  State  during  the  year  ending 
November  1,  1893.     The  aggregate  amount  was  106,520  tons. 

Fertilizer  analyses,  H.  B.  Battle  {North  Carolina  Sta.  Spec.  Bui.  24,  pp.  14;  25, 
pp.  16). — These  bulletins  give  a  digest  of  the  State  fertilizer  laws,  explanations  of 
terms  used  in  analysis,  notes  on  valuation,  freight  rates,  and  tabulated  analyses  and 
valuations  of  313  samples  of  fertilizers. 

Analyses  of  commercial  fertilizers,  J.  L.  Hills  and  B.  O.  White  {Vermont  Sta. 
Bui.  45,  pp.  3-8). — A  schedule  of  trade  values  for  1895,  notes  on  valuation,  tabulated 
analyses  of  15  samples  of  fertilizers,  and  a  list  of  manufacturers  paying  license  fees 
as  required  by  law. 

FIELD  CROPS. 

Field  experiments  with  corn,  1894,  F.  D.  Gardner  {Illinois  8ta^ 
Bui.  37,  pp.  24). 

Synopsis. — Accounts  are  given  of  experiments  in  the  following  lines:  (1)  Test  of 
varieties,  (2)  time  of  planting,  (3)  thickness  of  planting,  (4)  continuous  cropping 
vs.  a  rotation  of  crops,  (5)  cross  fertilization,  (6)  detasseling,  and  (7)  listing. 
The  results  of  these  and  previous  experiments  at  the  station  favor  (1)  the 
medium  maturing  white  varieties,  (2)  planting  in  May,  especially  from  the  11th 
to  the  18th  of  the  month,  (3)  thick  planting,  (4)  rotation  of  crops,  and  (5)  cross 
fertilization.  The  yield  of  detasseled  corn  in  1894  was  13  per  cent  greater  than 
that  not  detasseled,  although  in  1891  and  1892  detasseling  had  exercised  no 
marked  effect  on  the  yield. 

The  experiments  in  1894  were  in  continuation  of  those  reported  in 
Bulletin  31  of  the  station  (  E.  S.  E.,  6,  p.  29).  Tbey  were  conducted  on 
dark  colored,  fertile  prairie  soil  in  hills  3  ft.  8  in.  apart  each  way. 

Varieties  (pp.  1-lG). —  The  test  of  varieties  occupied  84  fortieth-acre 
plats,  and  the  results  are  given  in  detail  in  tables,  summaries,  and  gen- 
eral notes.  Mixtures  of  2  and  4  varieties  gave  larger  yields  in  1894  than 
single  varieties,  though  mixtures  did  not  afford  Lhe  larger  yield  every 
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year.  The  height  of  stalks  and  size  of  ears  increased  with  lateness  of 
maturity.  Of  13  varieties  tested  during-  5  years  Boone  County  White 
gave  the  largest  yield,  71.5  bu.  per  acre,  followed  by  Burr  White,  61.9 
bu.,  and  Learning,  60.7  bu.  per  acre.  The  medium  maturing  varieties 
averaged  for  7  years  65.2  bu.,  the  late  varieties  58.8  bu.,  and  the  early 
varieties  55.5  bu. ;  the  yellow  varieties  averaged  for  7  years  60.3  bu.  per 
acre,  and  the  white  varieties  63.2  bu. 

Time  of  planting  (pp.  16-18). — Burr  White  was  planted  at  intervals 
of  a  week  from  April  6  to  June  22;  the  average  yield  for  7  years  was 
greater  from  planting  from  May  11  to  May  18.  The  variation  was 
slight  for  the  dates  between  A\)Yil  27  and  May  25. 

Thickness  ofplanHnfj  (pp.  18, 19). — In  1894,  2, 3,  4,  and  5  kernels  were 
planted  in  hills  3  ft.  8  in.  apart  each  way;  the  yield  from  planting  2 
kernels  was  40.2,  3  kernels  46,  4  kernels  49,  and  5  kernels  48  bu.  per 
acre.  In  another  field  with  3  kernels  per  hill  the  yield  was  44.6,  and 
with  4  kernels  50.5  bu.  per  acre. 

Continuous  corn  cropping  compared  with  rotation  of  crops  (pp.  19, 20). — 
Corn  grown  in  rotation  with  oats  and  clover  yielded  40  per  cent  mora 
than  corn  in  continuous  culture.  Tabulated  data  give  the  yields  in 
detail. 

Cross  fertilization  (pp.  19,  20). — From  cross  fertilized  plants  seed  was 
selected  in  1892  and  again  in  1893,  the  latter,  together  with  both  parent 
varieties,  being  used  for  the  crop  of  1894.  The  average  increase  in 
yield  in  1894  from  the  cross  fertilized  seed  was  12  bu.  per  acre. 

Betasseling  (pp.  21-23). — The  tassels  were  removed  from  stalks  on 
alternate  rows;  on  the  detasseled  rows  the  yield  was  56.5  bu.,  and  on 
those  not  detasseled  50  bu.  per  acre.  The  increase  in  yield  was  greater 
where  the  tassels  were  removed  early  than  where  they  were  removed 
later.  Contradictory  results  secured  in  previous  years  and  at  other 
stations  are  briefly  noted.  "If  an  increase  in  grain  is  secured  by 
detasseling,  it  is  most  likely  to  be  on  poor  soil  or  in  dry  seasons.  It 
seems  that  the  injury  done  the  plants  sometimes  reduces  the  yield." 

Corn,  W.  "W.  Cooke  and  F.  L.  Watrous  [Colorado  Sta.  Bui.  30, 
pp.  12-21,  24,25). — Eight  varieties  of  flint  corn  and  14  of  dent  corn 
were  tested.  The  average  yield  of  dry  matter  per  acre  was  with  the 
small  flint  varieties  2.70  tons,  with  the  large  flint  varieties  2.51  tons, 
with  the  small  dent  varieties  3.60  tons,  and  with  the  large  dent  varie- 
ties 3.38  tons.  The  largest  yield  of  corn,  43  bu.  per  acre,  was  made  by 
the  small  dent  varieties  Huron  and  White  Pearl.  The  earliest  variety 
was  a  small  flint,  Will  70-Day  Gehu,  which  yielded  37.8  bu.  of  corn  per 
acre,  and  which  seems  adapted  to  many  portions  of  the  State  which  are 
generally  regarded  as  too  cold  for  corn. 

Eed  Cob  corn  cut  September  29  aftbrded  no  more  dry  matter  per  acre 
than  when  cut  September  5.  "  The  figures  seem  to  show  that  in  this 
part  of  Colorado,  so  near  the  foothills,  corn  can  not  be  depended  on  to 
grow  after  the  first  week  in  September,  and  such  varieties  should  be 
chosen  as  will  reach  the  glazing  stage  by  that  time.'' 
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Cooperative  soil  tests  with  corn,  A.  J.  Bondurant  {Alahama 
College  Sta.  Bui.  59,  pp.  23). — This  is  a  report  of  co()])erative  tests  in  23 
localities.  A  fertilizer  consisting  of  equal  parts  of  cotton-seed  meal 
and  superphosphate,  applied  to  corn  at  the  rate  of  1,000  lbs.  per  acre, 
resulted  in  a  financial  loss  of  $2.29  j)er  acre.  The  author  assumes  that 
peas  planted  between  the  corn  rows  would  have  yielded  in  the  same 
proportion  as  the  corn,  and  on  this  basis  calculates  a  profit  of  71  cts. 
per  acre  in  favor  of  fertilizers. 

The  loss  of  corn  fodder  in  drying,  W.  W.  Cooke  and  F.  L.  Wat- 
ROUS  {Colorado  Sta.  Bui.  30,  pp.  33,  24). — In  1893  the  loss  of  dry  matter 
in  field  curing  corn  was  fully  one  third.  In  1894  corn  was  cured  in 
shocks,  each  containing  about  500  lbs.  of  green  fodder,  in  small  shocks, 
and  in  a  thin  layer  on  the  ground. 

"  So  far  as  could  be  told  by  the  eye  there  had  been  no  loss.  The  fodder  had  cured 
in  nice  shape,  and  the  stalks  on  the  inside  of  the  bundles  retained  their  green  color, 
with  no  sign  of  molding  or  heating.  And  yet  the  large  shocks  had  lost  31  per  cent 
of  their  dry  matter,  or  feeding  value,  the  small  shocks  43  per  cent,  and  the  corn 
spread  on  the  ground  55  per  cent. 

"On  breaking  or  cutting  the  stalks  these  losses  were  explained.  The  juice  was 
acid,  and  there  was  a  very  strong  acid  odor,  showing  that  an  active  fermentation 
was  taking  place  in  this  seemingly  dry  fodder." 

Flax  for  seed  and  fiber,  0.  K.  Dodge  ( V.  8.  Dept.  Agr.,  Farmers^ 
Bui.  27,  pp.  16). — The  author  shows  that  good  seed  and  salable  fiber  can 
be  produced  from  the  same  plant.  He  points  out  the  need  of  scutch 
mills,  and  advises  a  threefold  division  of  labor  in  establishing  an  Amer- 
ican flax  fiber  industry,  viz,  the  growing  of  the  crop  by  the  farmer,  the 
retting  and  scutching  by  the  purchaser  or  factor,  and  the  spinning  and 
weaving  by  the  manufacturer. 

Other  topics  treated  are  soil  selection  and  preparation,  fertilizing, 
rotation,  kind  and  amount  of  seed,  meteorological  considerations,  and 
harvesting  seed  and  fiber. 

Experiments  with  foreign  seeds,  P.  H.  Mbll  {Alabama  College 
Sta.  Bui.  60,  pp.  27-32). — Analyses  are  given  of  Eleusine  corocana  and 
Paspalum  scorhiculatum,  two  foreign  i^lants  which  proved  satisfactory 
for  forage.  Japanese  buckwheat,  fiat  i^ea,  and  sqja  beans  succeeded  on 
the  station  farm.  Sugar  beets,  damaged  by  nematodes,  contained  8.5  to 
11.4  per  cent  of  sugar.  Chick-pea,  sesame,  and  green  gram  {Phaseolus 
mungo)  were  grown,  and  the  last-named  plant  matured  earlier  than  the 
garden  pea. 

A  contribution  to  the  study  of  hops,  A.  Leplae  {Contribution 
a  Vetude  du  houhlon.  Bruxelles:  1895,  pp.  81,  figs.  72). — This  publication 
is  chiefly  devoted  to  the  methods  of  drying  hops  and  to  the  construction 
of  hop  kilns.  Chemical  and  mechanical  analyses  of  dried  hops,  quali- 
ties desired  in  hops,  and  methods  of  harvesting  also  receive  attention. 

Although  the  cones  bearing  seeds  do  not  contain  less  lupulin  than 
the  unfertilized  flowers,  they  are  not  favorably  regarded  by  brewers  in 
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Belgium.  HoweYer,  the  entire  destruction  of  the  male  plants  so  as  to 
prevent  fructification  not  only  diminishes  the  yield,  but  delays  the 
development  of  the  cones. 

The  author  favors  curing  by  means  of  flue  heat  rather  than  with  open 
fires,  because  the  former  conserves  the  natural  aroma,  reduces  the  dan- 
ger from  fire,  and  permits  the  easy  regulation  of  temperature  and 
draft.  He  states  that  the  initial  temperature  of  drying  should  not 
exceed  95°  F.,  and  that  the  temperature  should  never  rise  above  1 04°  F. 
A  temperature  too  high  causes  the  loss  of  essential  oil,  imparts  a  dis- 
tinct and  undesirable  odor,  and  injures  the  appearance  of  the  product. 

He  regards  sulphuring  as  indispensable,  as  it  destroys  fungi  and  thus 
permits  the  easier  conservation  of  hops,  without,  as  he  states,  endan- 
gering the  health  of  consumers  of  beer.  Knemmerer  had  shown  that 
hops  took  up  about  0.48  per  cent  of  their  weight  of  sulphurous  acid,  of 
which,  however,  only  one  fourth  or  one  fifth  was  retained  permauently, 
the  remainder  being  dissipated  in  about  4  weeks. 

The  author  regards  1  to  1^  lbs.  of  sulphur  as  sufficient  for  100  lbs.  of 
hops,  if  the  sulphur  is  burned  early  in  the  process  of  drying. 

Oats,  A.  C.  Magruder  [Ollahoma  Sta.  Bui  16, pp.  55-40).— With  the 
Jensen  hot- water  treatment  for  smut  the  yield  was  increased  1.41  bu.  per 
acre.  When  the  seeil  bed  was  rolled  twice  the  yield  was  slightly 
reduced.  Broadcasting  afforded  a  smaller  yield  than  did  the  press 
drill.  Subsoiling  reduced  the  yield  on  alkali  land.  Fifty  varieties,  of 
which  the  seed  was  grown  in  Oklahoma  or  farther  south,  averaged  13.8 
bu.  per  acre;  34  varieties  from  the  States  farther  north  12.4  bu.  The 
variety  Lincoln  is  recommended.  Deep  fall  plowing  gave  a  larger  yield 
than  deep  spring  plowing  or  shallow  fall  plowing.  Other  subjects  brietiy 
mentioned  are  amount  of  mixture  between  varieties,  quantity  of  seed, 
and  continuous  culture  of  oats  without  manure. 

Varieties  of  potatoes,  F.  W.  Eane  ( West  Virginia  Sta.  Bui.  38,  pp. 
32-38,  46-50,  Jigs.  3). — Of  36  varieties  tested  on  single  or  duplicate 
rows  75  ft.  long,  the  following  are  recommended:  American  Wonder, 
Rural  New  Yorker  No.  2,  Great  Divide,  Superior,  Crown  Jewel,  Early 
Everitt,  and  Maggie  Murphy. 

Potato  experiments,  R.  H.  Miller  and  E.  H.  Brinkley  {Blary- 
land  Sta.  Bui.  31,  pp.  73-82). — The  experiments  consisted  of  tests  of 
varieties,  green  manuring,  spraying,  distance,  methods  of  cultivation, 
and  amount  of  seed.  When  crimson  clover  was  plowed  under  as  a 
green  manure  early  in  May  the  yield  increased  by  more  than  19  bu.  per 
acre.  Spraying  with  Bordeaux  mixture  afforded  a  larger  yield  than 
the  untreated  plat,  and  when  spraying  was  begun  early  the  yield  was 
further  increased.  Distances  of  14^  by  30  in.  afforded  a  larger  yield 
than  divStances  of  12  by  36  in.  Deep  cultivation,  ridge  culture,  and 
cultivation  continued  late  in  the  season  proved  slightly  advantageous. 
Small  whole  seed  potatoes  afforded  a  larger  profit  than  large  whole 
potatoes  and  cuttings. 
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Determination  of  sugar  in  beets,  cornstalks,  and  sorghum,  P. 

Collier  (iVey^-  York  State  Sta.  Bpt.  1893,  pp.  176-178).— The  percent- 
ages of  sugar  in  8  varieties  of  beets,  iu  the  stalks  of  3  varieties  of 
sweet  corn,  and  in  sorghum  are  given.  The  juice  of  the  cornstalks 
averaged  11.4  per  cent  of  total  sugar,  "or  nearly  92  per  cent  of  that 
present  in  the  sugar  cane  juice."  The  weight  of  topped  and  stripped 
stalks  of  sweet  corn  growing  on  an  acre  is  estimated  at  9,257  lbs.,  but 
the  quantity  of  juice  is  not  reported. 

The  composition  of  wheat  grown  on  saline  soil,  Berthault 
and  Orochetelle  {Compt.  Bend.,  120  {1895),  No.  12,  pp.  691-693).— 
In  Algeria  it  frequently  occurs  that  hot  weather  early  in  June  causes 
vigorous  wheat  plants  on  certain  kinds  of  soil  to  lose  their  green  color, 
the  heads  drying  and  the  grain  becoming  shriveled  and  hard.  The 
crop  is  largely  reduced.  This  trouble  occurs  on  saline  soil.  A  sami)le 
of  such  soil  contained  0.64  per  cent  of  potash,  0.26  per  cent  of  soda, 
and  0.014  per  cent  of  chlorin.  The  nodes  and  the  middle  internodes  of 
wheat  plants  affected  as  above  were  covered  with  a  deposit  of  chlorid 
of  potash.  Chlorid  of  potash  was  found  to  be  most  abundant  in  the 
nodes,  the  dry  matter  of  which  contained  0.718  per  cent  of  this  salt, 
while  the  dry  matter  of  the  entire  plant  contained  0.125  per  cent. 

Farm  notes  for  1894,  W.  W.  Cooke  and  F.  L.  Watrous  {Colorado 
Sta.  Bui.  30,  pp.  3-12). — Six  varieties  of  wheat,  15  of  oats,  8  of  barley,  4 
x)f  buckwheat,  6  of  millet,  and  5  of  beets  were  tested.  Polish  wheat, 
also  incorrectly  known  as  Mammoth  Spring  rye,  yielded  under  unfa- 
vorable conditions  25  bu.  of  grain  per  acre.  It  is  recommended  as  a 
stock  food,  but  needs  first  to  be  ground.  Of  the  varieties  of  barley 
tested  the  California  is  recommended,  on  account  of  its  productiveness 
and  drought-resisting  qualities.  The  effects  of  tankage  and  bone  meal 
were  tested  on  potatoes,  with  inconclusive  results. 

Yellow  millo  maize,  white  millo  maize,  evergreen  broom  corn,  Japan 
broom  corn,  African  millet,  Jerusalem  corn,  Egyptian  corn,  red  Kaffir 
corn,  and  white  Kaftir  corn  were  grown;  yellow  millo  maize  ripened 
earliest  and  aflorded  the  largest  yield  of  forage  and  of  grain. 

Flat  pea  {Lathyrus  sylvestris)  and  sachaline  {Polygonum  saehalinense) 
showed  no  very  desirable  qualities.  Rape  yielded  very  heavily,  the 
smallest  yield  on  any  plat  being  22  tons  of  forage  per  acre. 

Alfalfa,  its  characteristics,  cultivation,  -wrorth,  uses,  and  adaptability  to 
Kansas  (J?j>«.  Ka7isas  Bd.  Agr.  1S95,  Mar.  31,  pp.  3-4S) .—This  is  an  abridgment 
of  a  previous  report  on  alfalfa  culture  in  the  West. 

Jerusalem  artichoke  (Agl.  Jour.  Cape  Colony,  8  (1895),  No.  5,  pp.  109,  110). — 
Notes  on  the  culture,  yield,  and  value. 

Sprouting  beet  seed  before  sowing  {Landw.  Centhl.  Posen,  S3  {1895),  No.  IS, 
p.  74). 

Caiiaigre,  A.  E.  Blount  {New  Mexico  Sta.  Bui.  14,  pp.  S7-44). — This  is  a  general 
discussion  of  the  subject,  the  tojiics  treated  being  description  of  the  plant,  habits 
of  growth,  yield,  relative  value  as  a  tannin  plant,  and  methods  of  cultivation.  On 
irrigated  land  on  the  station  farm  the  yitld  was  estimated  at  4  to  10  tons  of  green 
oafiaigre  per  acre,     Cauaigre  seed  germinated  satisfactorily. 
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Canary  seed  {Abs.  in  Agl.  Jour.  Cape  Colony,  8  (1895),  No.  5,  pp.  108,  109). — The 
article  gives  directions  for  the  cultivation  and  harvesting  of  Phalaria  canarienais 
grown  for  the  seed. 

Analyses  of  varieties  of  corn,  V.  Vedri)!)!  {Cheni.  Ztg.,  19  {1895),  No.  17, p.  S50).— 
Analyses  of  American  and  Hungarian  varieties  of  corn. 

American  cotton  in  Turkestan,  C.  Jonas  ( U.  S.  Consular  Rpt.  1895,  Jan.,  pp. 
123-1:25). 

Flax  cultivation  in  Ireland,  J.  B.  Taney  ( U.  S.  Consular  Rpt.  1895,  Jan.,  pp. 
61-57). — This  report  is  largely  statistical. 

Fertilizer  experiments  on  flax  in  1894  {Mitt.  deut.  landw.  Ges.,  1895,  No.  S, 
pp.  21, -22). 

What  is  common  millet  ?  A.  A.  Crozier  {Agl.  Sci.,  8  {1894),  No.  10-11,  pp.  449, 
450). 

Experiments  -with  varieties  of  potatoes,  J.  Dufour  and  F.  Picneveyre  {Chron. 
Agr.  Cant.   Faud,  8  {1895),  No.  7,  pp.  163-168). 

Mulching  potatoes,  F.  A.  Waugh  {Oklahoma  Sfa.  Bui.  15,  p.  S2). — Mulching  soon 
after  the  plants  came  up  largely  increased  the  total  yield  and  afforded  larger  pota- 
toes and  a  higher  percentage  of  merchantable  potatoes. 

Mangel-wurzels,  carrots,  turnips,  ruta-bagas,  and  sugar  beets,  C.  F.  Curtiss 
{Iowa  Sta.  Bui.  27,  pp.  114-119). — As  a  root  crop  for  most  classes  of  stock  the  flat 
turnip  is  preferred ;  but  carrots  are  best  suited  for  horses.  General  notes  on  varieties 
and  culture  of  roots  and  analyses  of  sugar  beets  grown  in  1894  are  given. 

Turnips,  cabbage,  sweet  corn,  and  potatoes,  J.  Wilson  {Iowa  Sta.  Bui.  27,  pp. 
105-108). — This  article  consists  of  notes  on  these  crops  during  the  dry  season  of  1893. 
A  yield  of  turnips  at  the  rate  of  24  tons  per  acre  was  attributed  by  the  author  to  the 
frequent  and  careful  cultivation  of  the  surface  soil. 

Nebraska  and  the  beet-sugar  industry,  M.  Hollrung  (Nebraska  Sta.  Bui.  38, 
pp.  97-126). — This  publication  is  a  translation  by  H.  H.  Nicholson  of  a  report  made 
on  the  above  subject  and  published  in  the  Zeifschrift  des  Vereina  filr  die  Rubenzucker 
Industrie  dea  Deutschen  Reicha.  Special  attention  is  devoted  to  the  conditions  of  soil, 
climate,  and  labor  in  Nebraska,  and  the  comparative  expense  of  growing  an  acre  of 
sugar  beets  in  Nebraska  and  Germany. 

Fertilizer  experiments  on  tobacco,  Barth  (Mitt,  deut  landw.  Ges.,  1895,  No.  2, 
pp.  lS-15). — The  effect  of  potash  on  burning  quality  of  tobacco  is  especially  noted. 

American  tobacco  for  Italy  (  U.  S.  Consular  Rpt.  1895,  Mar.,  pp.  422-425). 

Greek  tobacco,  its  composition  and  statistics  of  culture,  A.  K.  Dambergis 
(Internat.  Kong,  ange^o.  Chem.  Briissel;  abs.  in  Chem.  Centbl.,  1895,  I,  No.  9,  p.  491). 

Subsoiling,  S.  Kelsey  (Rpt.  Kansas  Bd.  Agr.  1895,  Mar.  SI, pp.  203-206).— A.  record 
of  a  favorable  experience  in  Kansas. 

The  press  drill  vs.  the  common  grain  drill,  C.  F.  CurtisS  (Iowa  Sta.  Bui.  27, 
pp.  113, 114). — Winter  wheat  sown  in  October  with  the  press  drill  yielded  more  than 
the  same  variety  planted  with  the  common  grain  drill.  The  variety  of  winter  wheat 
recommended  is  the  Turkish  Red. 
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Influence  of  climate  on  onions  from  seed,  J.  Troop  {Indiana 
Sta.  Bui.  53,  pp.  118,  119,  Jigs.  2). — Exi)erimeiits  with  3  plats  of  onions 
grown  from  native  and  foreign  seeds  to  determine  their  comparative 
value.  The  land  used  was  the  surface  of  an  old  marsh  cleared  and 
cropped  a  year  previous.  There  were  sown  seeds  of  the  Prizetaker 
variety,  grown  in  Italy,  and  also  seed  grown  in  Minnesota.  French- 
grown  seed  of  Giant  Eocca  was  sown  as  a  test  to  show  that  any  differ- 
ence in  yields  in  the  2  plats  of  Prizetaker  was  not  due  to  soil  differences. 
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The  seed  was  sown  in  14  in.  drills,  April  7,  and  on  September  7  the 
Italian  onions  were  ripe,  while  the  plants  from  the  Minnesota  seed  were 
still  green  and  showing  very  few  bulbs.  Later  in  the  season  some  of 
the  Minnesota  onions  formed  small,  soft  bulbs  of  little  market  value. 
The  estimated  yield  per  acre  was  as  follows :  Italian  Prizetaker  500  bu., 
Minnesota  Prizetaker  33  bu.,  French  Giant  Eocca  518  bu.  Some  of 
the  Minnesota  seed  was  sown  also  in  that  State,  where  it  produced  a 
large  crop  of  tine  onions. 

The  experiment  is  considered  as  indicating  that  failure  in  onion  crops 
is  as  frequently  due  to  improper  climatic  conditions  as  to  poor  seed. 

Sweet  potatoes,  culture  and  uses,  J.  F.  Duggar  ( U.  8.  Dept.  Agr.y 
Farmers^  Bui.  26,  pp.  30,  figs.  4). — A  popular  bulletin  containing 
information  upon  the  j)ropagation,  soil,  transplanting,  cultivation, 
manuring,  harvesting  and  storing,  varieties,  fungus  diseases,  insect 
enemies,  uses,  and  cost  of  production  of  sweet  potatoes.  Propagation 
by  means  of  sets  is  advised,  although  in  some  cases  larger  yields  have 
been  produced  from  cuttings.  The  preferred  method  of  constructing  a 
plant  bed  is  detailed,  the  potatoes  being  placed  on  a  thin  layer  of  sand 
over  a  thick  basis  of  fresh,  moistened  barnyard  manure,  and  covered 
with  wood  earth.  An  illustration  is  given  of  an  artificially  heated 
propagating  bed.  Sound,  well- formed  potatoes  of  small  to  medium  siz© 
are  recommended,  from  2  to  4bu.  furnishing  sufficient  sets  to  plant  an 
acre,  about  3  "  drawings  "  being  made. 

A  light,  well-drained  soil  is  advised,  the  sets  being  transplanted  on 
low  ridges  by  hand  or  mechanical  devices  when  danger  from  frost  is  over 
and  the  sprouts  are  from  3  to  5  in.  above  the  ground.  Placing  the 
plants  18  in.  to  2  ft.  apart  in  3^  to  4  ft.  rows  seems  to  give  the  best 
results.  Shallow,  clean  cultivation,  discontinued  the  latter  part  of 
the  season,  is  recommended,  and  moving  the  vines  after  the  last  culti- 
vation is  not  considered  necessarj'. 

Analyses  of  sweet  potato  roots  and  vines,  showing  the  fertilizing 
ingredients  removed  by  them  from  the  soil,  are  given,  as  also  formulas 
for  fertilizers  to  replace  the  loss.  A  fair  yield  per  acre  is  stated  to  be 
185  bu.  (10,000  lbs.),  extracting  from  the  ground  23  lbs.  of  nitrogen, 
10  lbs.  of  phosphoric  acid,  and  50  lbs.  of  potash,  which  can  be  restored 
to  the  soil  by  150  lbs.  of  nitrate  of  soda,  9()  lbs.  of  acid  phosphate,  and 
370  lbs.  of  kainit. 

It  is  advised  that  sweet  potatoes  be  kept  at  a  temperature  of  75°  F. 
for  a  week  or  two  after  digging,  and  throughout  the  winter  the  tem- 
perature be  maintained  at  50  to  60°  F.  The  storage  room  or  cellar 
should  be  dry,  to  avoid  the  induction  of  decay  by  moisture  condensing 
on  the  roots. 

As  varieties  for  consumption  in  the  Southern  States  are  recommended 
Sugar  Yam,  Yellow  Yam,  and  Barbadoes;  in  the  Northern  States,  Big 
Stem  Jersey  and  Nansemond;  as  food  for  live  stock.  Providence, 
Shanghai,  Hay  man,  Eed  Bermuda,  and  Southern  Queen,  these  being  the 
most  productive. 
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The  diseases  treated  of  are  the  black  rot  {Ceratocystis  fimbriafa),  soil 
rot  {Acrocystis  batatas),  soft  rot  {Rhizopus  nigricans),  dry  rot  {Phoma 
hatatce),  white  rot,  sweet-potato  scurf  {Manilochcetes  infuscans),steTri  rot, 
leaf  blight  {Phyllosticta  hataticola),  aiid  white  ]enf  scab  {Albngo  ipomcece- 
pandurance).  Destroying  infected  roots  and  giving  a  rotation  of  crops 
is  advised  in  general,  and  for  the  soft  rot  dnsting  the  stored  potatoes 
with  fostite.  Brief  mention  is  made  of  cutworms,  flea  beetles,  tortoise 
beetles,  sweet-potato  sawflies,  the  sweet-potato  root  beetle  (C^Zas/ormi- 
carius),  and  sweet-potato  hawk  moth.  Spraying  with  Paris  green  is 
recommended  for  all  but  the  root  beetle,  for  which  pulling  up  and  burn- 
ing all  affected  roots  and  vines  is  given  as  the  only  remedy. 

Drying  and  canning  sweet  potatoes  are  discussed,  as  also  the  value 
of  the  crop  as  a  food  for  stock,  for  which  purpose  its  more  extensive  use 
is  urged.  The  average  composition  of  several  varieties  of  sweet  pota- 
toes  is  tabulated,  and  the  relative  food  value  of  sweet  potatoes  and  corn 
compared,  by  which  it  is  seen  that  3  lbs.  of  sweet  potatoes  contain  nearly 
as  mucli  dry  matter  and  quite  as  much  carbonaceous  material  as  1  lb. 
of  corn,  but  less  than  half  as  much  protein.  The  cost  of  growing  and 
harvesting  an  acre  of  sweet  potatoes,  exclusive  of  rent  and  fertilizers, 
is  estimated  to  average  about  $20. 

A  summary  is  appended,  embodying  the  main  points  of  the  bulletin. 

Sweet  potatoes,  H.  N.  Staenes  [Georgia  Sta.  Bui.  25,  pp.  127- 
161). — In  the  abstract  of  this  bulletin  in  a  recent  number  of  the  Eecord 
(6,  No.  9,  p.  811)  an  error  occurs  in  the  first  line  of  the  quoted  passage 
at  the  top  of  page  812  which  reverses  the  author's  conclusions.  The 
sentence  should  read  "The  split-leaf  varieties  are  among  the  most 
unproductive."  In  the  preceding  sentence  of  the  abstract  the  word 
"Clay,"  used  as  a  synonym  for  the  variety  Shanghai,  should  be  "Cali- 
fornia." 

Notes  on  tomatoes,  M.  J.  Huffington  {Colorado  Sta.  Bui.  30,  pp. 
26-32). — Descriptive  notes  and  tabulated  data  on  a  comparative  test  of 
39  varieties  grown  at  the  station  in  1894.  The  plants  were  started  in  a 
forcing  house  and  handled  once  before  planting  in  the  open  ground. 
They  were  irrigated  4  times  during  the  growing  season.  As  a  rule  the 
newer  varieties  did  not  prove  equal  to  the  older  standard  kinds. 
Maule  Earliest  of  All,  Vaughan  Earliest  of  All,  Atlantic  Prize,  Per- 
fection, Kosebud,  and  Ignotum  produced  the  largest  yields.  For  can- 
ning are  recommended  Beauty,  Perfection,  Long  Keeper,  Puritan, 
Ignotum,  and  Eoyal  IJed. 

Report  of  the  horticulturist,  S.  A.  Beach  {Nnc  Yorlc  State  Sta. 
Bpt.  1693,  pp.  543-6t>5,  pis.  4,  Jig.  1). — This  report  begins  with  brief 
remarks  on  the  horticultural  work  accomplished  by  the  station  during 
the  year  in  testing  varieties,  originating  new  fruits,  giving  addresses 
before  farmers'  clubs  and  institutes  throughout  the  State,  and  display- 
ing exhibits  at  the  World's  Fair  at  Chicago  and  at  the  State  and  local 
fairs. 
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Vegetables  groicnfor  exhibition  (pp.  545-598). — A  reprint  of  Bulletin 
69  of  tlie  station  (E.  S.  "R..,  fi,  p.  53). 

Variety  tests  of  apples  (pp.  599-616). — Descriptive  notes  on  13  varie- 
ties of  apples,  cLicfly  of  riiissiuu  orig:in,  witli  a  table  sliowiug  the  yield 
of  83  varieties  of  apples  and  14  of  crab  apples.  In  addition  are  given 
lists  of  126  varieties  of  pears,  7  of  quinces,  143  of  plums,  86  of  peaches, 
38  of  clierries,  37  of  currants,  and  212  of  gooseberries  growing  at  the 
station. 

Variety  tests  of  grapes  (pp.  617-626). — Comparative  notes  on  42  vari- 
eties, the  species  from  which  each  is  believed  to  have  been  derived  being 
designated.  A  list  of  210  varieties  growing  in  the  station  vineyard  is 
appended. 

Variety  tests  of  blacl-berriesj  dewberries^  and  raspberries  (pp.  626- 
655).— A  reprint  of  Bulletin  63  of  the  station  (E.  S.  R.,  5,  p.  786). 

Some  experiences  in  testing  straicberries  (pp.  656-676). — A  reprint  from 
Bulletin  64  of  the  station  (E.  S.  E.,  5,  p.  874),  with  in  addition  a  list  of 
128  varieties  fruiting  at  the  station  in  1893,  and  descriptive  and 
comparative  notes  on  34  of  them. 

Strawberry  crosses  (pp.  677-685). — A  reprint  from  Bulletin  64  of  the 
station  (E.  S.  R.,  5,  p.  874). 

Garden  vegetables,  F.  A.  Waugh  {OMahoma  Sta.  Bui.  15,  pp. 
17-29 J  figs.  7). — Comparative  notes  and  tabulated  data  on  15  varieties 
of  peas,  26  of  muskmelons,  25  of  watermelons,  34  of  cucumbers,  30  of 
lettuce,  11  of  potatoes,  14  of  tomatoes,  10  of  onions,  4  of  okra  and  sal- 
sify. The  following  varieties  are  recommended:  Mnskmelons — Early 
Nutmeg,  Jenny  Liud,  and  Banquet;  lettuce — Denver  Market,  Hanson, 
and  Henderson  New  York;  tomatoes — Dwarf  Champion,  Dwarf  Aristo- 
crat, Perfection,  Matchless,  Optimus,  and  Igiiotum;  onions — Prize- 
taker;  oJcra — White  Velvet  and  Dwarf. 

The  recent  apple  failures  of  -western  Ne-w  York,  L.  H.  Bailey 
{New  York  Cornell  Sta.  Bui.  84,  pp.  34,  pis.  4,  figs.  6). 

Synopsis. — A  discussion  of  the  causes  of  the  small  apple  crops  in  late  years,  with 
letters  from  a  number  of  prominent  orchardists  in  regard  to  experience  with 
spraying  trees.  For  the  production  of  large  crops  is  advised  liberal  tilling, 
efficient  fertilizing,  careful  pruning,  and  judicious  spraying. 

It  is  stated  that  one  of  the  most  important  reasons  for  the  failure  of 
the  apple  crop  is  the  usual  custom  of  allowing  the  orchards  to  run  to 
sod  or  else  growing  cereals  among  the  trees.  In  this  way  the  soil  is 
impoverished  and  the  fruit  trees  can  make  but  a  scanty  growth.  It  is 
urged  that  orchards  be  well  drained  and  frequently  and  lightly  culti- 
vated during  the  late  spring  and  early  summer,  followed  by  the  sparing 
use  of  nitrogenous  fertilizers.  The  tillage  will  serve  as  a  conservator 
of  moisture,  and  in  this  way  prevent  great  damage  by  drought.  In 
orchards  which  have  been  long  in  sod  the  turf  should  be  broken  up  in 
the  spring  while  soft  by  means  of  a  sharp  toothed  harrow,  and  after- 
wards plowed  shallow.    As  fertilizers,  potash  and  phosphoric  acid  are 
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recommended,  supplemented  by  nitrogen  furnislied  by  green  manure 
^rops,  especially  crimson  clover. 

The  apple  scab  fungus,  liowever,  is  believed  to  be  the  most  promi- 
nent factor  in  crop  failures,  and  its  life  historj"  and  damage  are  treated 
of  at  length  and  illustrated  by  a  colored  plate.  Against  the  scab 
spraying  with  Bordeaux  mixture  is  strongly  advised,  and  results  of 
experiments  are  given  showing  the  benefit  to  be  derived  from  this 
method.  From  2  to  4  applications  of  the  fungicide,  beginning  when 
the  blossoms  fall,  and  preferably  applied  during  rainy  weather,  when 
the  fungus  spreads  most  seriously,  are  recommended. 

It  is  believed  that  injurious  insects  can  generally  be  held  in  check  by 
means  of  spraying  with  Paris  green,  which  can  be  advantageously 
combined  with  Bordeaux  mixture.  Letters  are  published  from  5  prom- 
inent apple  growers  in  the  State  who  have  experimented  with  spraying 
their  trees  with  Bordeaux  mixture,  and  who  unite  in  urging  the  imj)or- 
tance  of  earl}-  and  thorough  spraying.  The  illustrations  are  of  imper- 
fect or  diseased  fruit  and  branches  and  s^jrayed  and  uiisprayed 
orchards. 

Russian  apples  in  Indiana,  J.  Troop  [Indiana  Sta.  Bui.  53,  pp. 
1^3-125). — Descriptive  and  comparative  notes  on  10  Russian  varieties 
fruiting  in  the  station  orchard  in  1894.  The  apples  are  considered  as 
best  suited  for  cooking  purposes,  although  some  of  them  make  fair 
dessert  fruit.  The  trees  were  hardy,  thrifty,  and  healthy.  ISTone  of  the 
varieties  have  so  far  proved  to  be  winter  apples,  all  of  them  ripening 
in  the  summer  and  fall.  It  is  believed  that  in  colder  climates,  such  as 
the  northern  parts  of  the  United  States,  the  varieties  will  do  even 
better. 

Grapes,  F.  A.  WAuan  (OJdalioma  Sta.  Bui.  14,  pp.  14,  pi.  1,  figs.  6).— 
This  bulletin  contains  remarks  on  the  location  and  exposure  of  the 
station  vineyard,  with  an  account  of  the  methods  of  planting,  pruning, 
and  training  employed.  The  JNIunson  system  of  pruning  and  training 
is  adopted,  and  is  liked  on  account  of  the  height  at  which  the  vines  are 
trained,  thus  avoiding  injury  to  the  ripening  grapes  by  reflected  heat 
from  the  ground.  The  horizontal  training  of  the  shoots  also  offers  less 
surface  to  the  wind.  The  vineyard  has  not  been  troubled  by  injurious 
insects  or  diseases,  with  the  exception  of  a  temporary  attack  by  the 
spotted  grape  beetle  {PelUlnota  punctata),  that  yielded  promptly  to 
spraying  with  arsenate  of  lead.  Some  of  the  bunches  were  bagged, 
which  proceeding  it  is  thought  improved  their  ajipearance  and  kept 
them  in  better  condition  after  ripening. 

About  200  species  and  varieties  are  grown  in  the  vineyard,  of  which 
85  were  in  bearing  last  year.  Brief  descriptive  and  comparative  notes 
are  given  for  33  black,  22  white,  and  16  red  varieties,  showing  also  the 
weight  and  yield  per  vine.  The  following  varieties  are  recommended 
for  planting:  Black — Janesville,  Hartford  Prolific,  Champion,  and 
Early  Victor  for  early  varieties;  Herbert,  Worden,  Wilder,  Concord, 
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and  Barry  for  general  crop;  white — Faith,  F.  B.  Hayes,  and  Moore 
Diamond;  red — Perkins,  Brilliant,  Goethe,  and  Catawba;  wine  grapes — 
Herbeniont,  Herman  Jaeger,  Cnnuingham,  Elvira,  Jaquez,  and 
Catawba. 

Some  obstacles  to  successful  fruit  grooving,  F.  W.  Card 
{NebrasM  8ta.  Bui.  39,  pp.  127-13'J,  pi.  1). 

Synopsis. — The  chief  obstacles  in  the  way  of  orchards  in  Nebraska  are  stated  to  be 
borers,  mice  and  rabbits,  crown  galls,  nematode  galls,  and  drought.  The  results 
of  experiments  made  to  obviate  these  evils  are  given  and  remedies  suggested. 

The  flat-headed  borer  {Chrysohothris  femorata)  is  believed  to  do  more 
damage  than  any  other  ol"  the  several  species  attacking  fruit  trees  in 
the  State,  being  far  more  injurious  than  the  round-headed  borer  caus- 
ing damage  in  the  East.  The  life  history  is  briefly  noted.  Experiments 
were  made  by  ai)plying  various  substances  to  the  trunks  of  trees  in 
early  summer  to  prevent  the  beetles  from  laying  their  eggs.  They 
were  as  follows:  Soapsuds  containing  a  little  kerosene;  carbolic  acid 
and  potash  wash;  potash,  lard,  and  lime  wash;  white-lead  paint;  and 
copperas  and  lime  whitewash.  The  best  result  was  obtained  by  means 
of  the  white  lead  paint,  although  the  washes  containing  potash  are 
also  recommended.  The  mixtures  may  be  applied  by  means  of  an  old 
broom,  and  one  application  will  last  3  or  4  months. 

In  the  case  of  damage  by  gnawing  by  mice  and  rabbits  a  thin  coat- 
ing of  grafting  wax  over  the  injured  portion  was  found  to  be  more  sat- 
isfactory than  the  mixture  of  soil  and  cow  manure  usually  applied. 
Keeping  the  orchards  clean  from  weeds  and  rubbish  is  recommended 
and  rubbing  the  trunks  of  the  trees  with  bloody  meat  or  other  disagree- 
able substances  in  the  fall. 

Crown  galls,  producing  a  rough,  knotty  growth  on  the  trunks  at  the 
surface  of  the  ground,  are  discussed  and  illustrated  from  photographs, 
but  no  remedy  except  that  of  destroying  afi'ected  trees  is  suggested. 
Nematode  root  galls,  which  are  sometimes  found  on  trees  received  from 
the  Southern  States,  it  is  believed  will  not  cause  much  trouble  In 
Nebraska  on  account  of  the  cold  winters  killing  the  worms. 

The  greatest  loss  to  fruit  growers  is  believed  to  be  due  to  lack  of  rain, 
and  the  question  of  preventing  damage  from  drought  by  means  of  fur- 
nishing sufficient  moisture  to  the  soil  is  discussed.  It  is  believed  that 
frequent  shallow  cultivation  will  cause  a  greater  conservation  of  moist- 
ure in  the  soil  than  can  be  supi^lied  by  irrigation.  The  opinions  of 
prominent  orchardists  in  the  State  are  quite  in  support  of  this  view. 
The  idanting  of  wind-breaks  by  the  side  of  orchards  is  urged  to  prevent 
evaporation  by  winds.  To  test  the  value  of  different  methods  of  culti- 
vation the  station  orchard  was  divided  up  into  plats,  one  of  which  was 
pastured,  another  mowed,  a  third  harrowed  every  2  weeks  until  the 
first  part  of  August,  while  on  the  fourth  shallow  cultivation  was  con- 
tinued until  the  beginning  of  October.  The  foliage  made  a  much  more 
thrifty  growth  in  the  cultivated  plats,  and  the  yield  of  fruit  was  17  per 
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cent  greater  than  that  from  the  mowed  portion  and  14  jDer  cent  groater 
tlinn  from  that  pastured.  The  moisture  content  of  the  soil  for  the  lirst 
20  in.  was  20.4  per  cent  in  that  part  of  the  orchard  cultivated  the  entire 
season,  against  only  14  per  cent  in  the  mowed  portion.  As  a  result  of 
the  experiments  frequent  shallow  cultivation  to  provide  a  mulch  layer 
of  loose,  mellow  soil  is  urged. 

Protecting  fruit  from  birds,  J.  Troop  {Indiana  Sta.  Bui.  53,  pp.  135, 
126,  pi.  1). — In  order  to  protect  cherries  from  destruction  by  birds  dur- 
ing the  period  of  ripening,  several  trees  of  Eussian  varieties  were  cov- 
ered with  bird  netting  when  the  fruit  began  to  ripen.  The  experiment 
was  found  to  be  successl'ul,  completely  protecting  the  fruit,  while  other 
trees  leit  open  and  uncovered  were  entirely  stripped  of  their  fruit. 
Two  6-year-old  trees  of  Bessarabian  cherries  bore  one  half  bushel  each 
of  fine  fruit,  while  an  unprotected  tree  of  the  same  variety  and  age  lost 
every  cherry  upon  it.  The  advisability  of  thus  protecting  rii)ening 
cherries  is  believed  to  be  thoroughly  established.  The  expense  of  net- 
ting is  suiall,  4  cts.  per  square  yard,  and  soon  balanced  by  the  increased 
crops  obtained.  About  75  sq.  yd.  of  netting  were  used  on  trees  10  ffc. 
high. 

Relation  of  blossoms  to  fruit,  J.  L.  Budd  [Trans.  lotca  Hort.  Soc. 
1893,  pp.  444-447). — This  paper  states  that  flowers  possessing  slight 
staminate  development  produce  better  fruit  than  those  more  perfect. 
Becently  top-worked  apple  trees  produce  earlier  and  hardier  blossoms 
than  do  other  trees,  owing  to  the  fact  that  the  constriction  at  the  point 
of  union  between  graft  and  stock  assists  in  the  greater  storage  of 
starch  in  the  twigs,  thus  furnishing  more  nutrition.  Einging  trees  also 
increases  the  productiveness  and  quality  of  the  fruit,  and  enables  the 
blossoms  to  withstand  a  lower  temperature,  for  a  similar  reason.  Drift 
soils  on  lower  levels  were  found  not  to  nourish  the  blossoming  branches 
sufhciently  to  produce  as  satisfactory  crops  as  were  grown  on  higher 
bluff  and  loess  soils.  Manuring  and  irrigating  unfruitful  trees  was 
found  to  induce  a  fair  crop  of  fruit.  Culture  during  the  early  summer 
and  shading  the  soil  during  the  hot  months  by  a  growth  of  buckwheat 
or  a  mulch  of  straw  or  coarse  manure  improved  the  general  condition 
of  the  trees  and  increased  the  crops.  Varieties  produced  by  crossing 
native  apples  on  Eussian  varieties  were  found  to  have  the  hardiness  of 
the  Eussian  parent,  as  well  as  quality  of  fruit  approaching  that  of  the 
native  i^arent. 

Best  ferns  for  the  North  and  Northwest,  G.  W.  Carver  {lotca  Sta. 
Bui.  27,  pp.  150-153). — This  ccjmprises  some  notes  on  various  ornamental 
ferns  for  decorative  purposes,  several  species  of  maidenhair  ferns 
{Adiantum  spp.),  Pteris,  Onychium  japonicum,  words  ferns  {Nephrolepis), 
Cheilanthes  tomentosa,  and  SclaginelJa  being  recommended.  Directions 
are  given  for  propagating  and  growing  ferns,  the  principal  methods  of 
propagation  being  given  as  dividing  large  plants,  growing  from  buds, 
and  groMing  from  spores.     Planting  the  ferns  in  a  mixture  of  leaf 
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mold,  saud,  and  peat  is  advised,  the  pots  being  frequently  watered 
and  liquid  manure  occasionally  applied,  a  repotting  with  fresh  earth 
being  given  from  time  to  time. 

What  is  a  cantaloupe?  F.  A.  Waugh  (Garden  and  Forest,  8  {1895),  No,  376, 
pp.  183,  184). — A  discussion  of  the  vagueness  of  the  name,  which  in  the  South  is 
applied  to  small,  globular,  netted,  green-fleshed  muskmelons,  and  in  the  North  to 
larger,  ovoid,  smoother,  yellow-fleshed  fruit.  The  writer  believes  that  the  term 
should  be  limited  to  hard,  rough-skiuned,  deeply  grooved  melong. 

Some  results  obtained  in  crossing  cucurbits,  L.  H,  Pammel  {Trans.  Iowa  Hort. 
Soc.  1893,  pp.  320-322). — Brief  notes  on  experiments  in  crossing  plants  of  this  kind, 
different  8i)ecie8  being  found  not  to  hybridize.  No  immediate  results  were  found 
to  follow  crossiug. 

About  mushrooms,  the  study  of  esculent  and  poisonous  species,  J.  A.  Palmer, 
Jr.  {Boston:  Lee  ^  Shepard,  pp.  100). 

Top  grafting  the  apple,  C.  G.  Patton  (Trans.  Iowa  Sort.  Soc.  1893,  pp.  203-210).— 
A  report  on  the  answers  to  a  circular  letter  on  the  subject  sent  out  to  numerous 
fruit  growers  in  Iowa  and  adjoiuiug  States  in  regard  to  the  influence  of  stock  and 
Bcion.  It  is  stated  that  the  seedlings  of  a  species  make  the  best  stocks  for  the 
difierent  varieties  of  that  species.  The  Transcendent  crab  is  recommended  for  some 
varieties,  especially  Russian.  It  is  advised  that  top  grafting  be  done  low  when  the 
stock  is  from  3  to  7  years  old. 

Dried  apples  in  Germany,  W.  H.  RoBEinsON  ( U.  S.  Consular  Rpt.  1895,  Jan., 
pp.  89-92). — A  brief  mention  of  official  measures  being  taken  in  Germany  to  prevent 
the  sale  of  American  dried  apples  on  the  ground  of  their  containing  zinc.  The  writer 
urges  that  American  producers  of  dried  apples  use  wooden  trays  for  drying,  thus 
avoiding  any  objections  on  the  jioiut  of  zinc  adulteration.  It  is  believed,  however, 
that  the  unwholesomeuess  of  the  fruit  has  been  exaggerated. 

New  seedling  plums,  H.  A.  Terry  (Trans.  Iowa  Hort.  Soc.  1893,  pp.  275,  276).— 
Descriptive  notes  on  19  varieties,  chiefly  originating  in  Iowa. 

Stone  fruits  in  1893,  J.  L.  Budd  (Trans.  Iowa  Hort.  Soc.  1893,  jjp.  136-141).— 
Some  notes  on  experiments  in  propagating  plums  and  cherries,  with  remarks  on 
some  other  stone  fruits.     The  sand  cherry  is  recommended  as  a  promising  stock. 

Top  grafting,  N.  E.  Hansen  (Trans.  Iowa  Hort.  Soc.  1893,  pp.  362-364,  fig.  1).— 
Some  popular  directions  on  the  subject. 

New  varieties  of  small  fruit,  R.  D.  McGeehon  (Trans.  Iowa  Hort.  Soc.  1893,  pp. 
43-45). — Brief  descriptive  notes  on  11  recent  varieties  of  strawberries,  5  of  raspber- 
ries, and  1  of  blackberries. 

Strawberry  culture,  R.  D.  McGeehon  (Trans.  Iowa  Hort.  Soc.  1893, pp.  456-459).— 
Notes  on  successful  methods,  the  details  of  cultivation  being  given. 

Small  fruits,  C.  Root  (Trans.  Iowa  Hort.  Soc.  1893, pp.  68-72).— A  brief  article  on 
the  cultivation,  manuring,  varieties,  winter  protection,  and  spraying  of  small  fruits, 
particularly  strawberries. 

The  Munson  grape  trellis,  F.  A.  Waugh  (Garden  and  Forest,  8  (1895),  p.  186). 

Fruit  culture,  W.  A.  Luce  (Maine  Bd.  Agr.  Rpt.  lS93-'94,  pp.  188-191).— A  general 
popular  paper  on  the  culture  of  small  fruits,  strawberries  being  mentioned  in  jjar- 
ticular. 

Varieties  and  localities,  C.  L.  Watrous  (Trans.  Iowa  Hort.  Soc.  1893,  pp.  311- 
S16). — A  popular  discussion  of  the  variation  in  the  same  variety  when  grown  in  dif- 
ferent climates  and  latitudes. 

The  blossoms  of  the  orchard  ^'ruits,  N.  E.  Hansen  (Trans.  Iowa  Hort.  Soc.  1893, 
pp.  154-157). — Notes  on  investigations  to  determine  the  reasons  for  the  nonfertility 
of  fruit  blossoms.  Plums,  pears,  and  apples  were  experimented  with,  and  numerous 
varieties  were  found  to  be  self-sterile  owing  to  peculiar  development  of  the  sexual 
elements. 
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Definite  annual  growth  and  its  relations  to  hardiness,  L.  H.  Pammel  {Trans. 
Iowa  Hort.  Soc.  1S93,  pp.  104-113,  pi.  1). — A  discussion  of  the  subject  from  the  staud- 
poin  t  of  morphological  botany,  with  notes  on  a  number  of  varieties  of  apple  trees. 

The  improvement  of  our  native  fruits.  B.  A.  Matthews  {Trans.  Iowa  Hort.  Soe. 
1893,  pp.  102,  103). — Brief  notes  on  soine  improved  Iowa  wild  fruits,  chiefly  plums, 
crab  apples,  mulberries,  juneberries,  and  gooseberries. 

The  relation  of  soil  and  climate  to  low^a  horticulture,  D.  A.  Kent  (Tcaws.  Iowa 
Hort.  Soc.  1S93,  pp.  73-76). — A  popular  paj)er  giving  an  analysis  of  a  sample  of  Iowa 
black  loam  and  stating  that  the  fertility  of  the  prairie  is  due  to  the  fact  that  the 
soluble  elements  in  the  soil  are  protected  by  freezing  during  the  period  of  the  great- 
est precipitation,  when  they  might  otherwise  be  dissolved  and  carried  off  by  the 
rains. 

Horticulture  from  a  climatic  standpoint,  J.  E.  Sage  {Trans.  Iowa  Hort.  Soc. 
1S93,  pp.  143-147). — The  author  urges  the  careful  study  of  the  yearly  temperature  in 
determining  the  varieties  to  be  grown,  and  the  importance  of  furnishing  the  proper 
supply  of  moisture. 

Horticultural  lessons  from  the  Columbian  Exposition  {Trans.  Iowa  Hort.  Soc, 
1893,  pp.  96-102). — General  article  on  the  subject,  with  special  reference  to  the  Iowa 
fruit  display. 

The  farmer's  fruit  and  vegetable  garden,  W.  S.  Fultz  {Trans.  Iowa  Hort.  Soc. 
1893,  pp.  177-180). — A  general  paper  giving  popular  instructions  and  recommenda- 
tions. 

Fruit  farming  in  Luxemburg,  G.  H.  Murphy  ( U.  S.  Consular  Ept.  1895,  Jan., 
pp.  75-80). 

The  commercial  preservation  of  fruits,  J.  L.  Budd  {Trans.  lorca  Hort.  Soc.  1893, 
pp.  270-272). — A  discussion  of  the  methods  of  preserving  fruit  by  means  of  cold  stor- 
age, drying,  and  canning. 

Exhibit  of  fruits  and  vegetables  at  the  World's  Fair,  P.  Collier  {New  York 
State  Sta.  Ept.  1893,  pp.  173-176). — A  brief  mention  of  the  display  sent  by  the  station 
to  Chicago,  comprising  40  varieties  of  strawberries,  2.5  of  currants,  167  of  gooseber- 
ries, several  of  stone  iruits,  17  of  pears,  97  of  apples,  154  of  grapes,  433  of  various 
vegetables,  and  specimens  of  sprayed  and  unsprayed  branches  and  fruit.  A  list  is 
given  of  the  awards  granted  the  station  exhibits  by  the  World's  Fair  Commissioners, 
and  the  exhibit  made  by  tlie  station  at  the  State  fair  is  summarized. 

Laws  of  floral  colors,  E.  M.  Budd  {Trans.  lotva  Hort.  Soc.  1893,  pp.  53-56,  fig.  1). — 
A  technical  discussion  of  the  subject,  explaining  the  presence  of  special  colors  on 
ehemical  and  physical  grounds. 

Hollies  and  their  culture,  J.  Mehan  {Cult,  and  Country  Gent.,  1895,  Apr.  18,  p. 
f08). 

Rose  hybrids,  ,J.  L.  Budd  {Trans.  Iowa  Hort.  Soc.  1893,  pp.  359-361).— Some  brief 
notes  on  crossing  roses,  the  hybrid  seedlings  being  more  vigorous  than  pure  seed- 
lings and  blooming  earlier. 

Grafting  the  cacti,  G.  W.  Carver  {Trans.  Iowa  Hort.  Soc.  1893,  pp.  257-259).— 
Notes  on  experiments  in  this  line,  cleft  grafting  and  tongue  grafting  being  most 
successful. 

FORESTRY. 

Conifers  in  the  West,  C.  A.  Keffer  {Garden  and  Forest,  8  {1895),  p.  lS2).—'NotQ3 
on  red  cedar,  European  larch,  riniis  rcshiosa,  arbor  vit;e,  spruces,  and  fir  trees. 

Rocky  Mountain  conifers,  M.  E.  Hinkley  {Trans.  Iowa  Hort.  Soc.  1893,  pp.  94, 
95). — A  brief  article  treating  of  the  manner  in  which  some  of  the  western  evergreen 
trees  were  brought  into  public  notice. 

Pour  native  trees  in  tlie  Northwest,  L.  C.  Corbett  {Garden  and  Forest,  8  (1895), 
p.  173), — Notes  are  given  on  the  cottouwood,  box  elder,  green  ash,  and  white  elm. 
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The  European  larch  as  a  timbei  tree,  N.  A.  Reeves  (Trans.  loiia  Hort.  Sor.  1S9.T. 
pp.  176, 177). — A  brief  note  on  a  Liri^e  planting  of  larches  made  some  20  years  before, 
the  trees  being  favorably  regarded  for  their  rapid  growth,  beauty,  and  timber  value. 

Evergreens  for  shelter  belts,  C.  F.  Gakuner  (Trans.  Iowa  Hort.  Soc.  189S,pp, 
90-92). — The  author  advises  the  planting  of  evergreen  Irees  as  protection  against 
winds,  Norway  spruces  being  especially  recommended  for  the  purpose. 

Notes  on  rubber-yielding  trees  (Bui.  Bot.  Dept.  Jamaica,  n.  »,,  2  (1895),  No.  3, 
pp.  S1-S8). 

DISEASES  OF  PLANTS. 

Field  experiments  with  fungicides,  B.  D.  Halsted  {New  Jersey 
Stas.  Bnl  108,  pp.  32,  dgms.  2). 

Synopsis. — A  report  is  given  of  field  experiments  with  fungicides  for  the  control  of 
the  diseases  of  turnips,  cabbagej  tomatoes,  potatoes,  and  beans. 

A  prelimiuary  report  of  tbis  paper  was  read  before  tlie  section  on 
liorticulture  and  botany  of  the  Association  of  American  Agiicultnral 
Colleges  and  Experiment  Stations  at  its  meeting  in  November,  1894,  a 
brief  abstract  being  given  in  E.  S.  E.,  6,  p.  267. 

The  experiments  were  conducted  on  an  acre,  equal  portions  of  which 
were  devoted  to  each  crop.  Diagrams  are  given  of  the  area  used  in 
the  exiieriments,  showing  the  manner  in  which  it  was  divided.  Each 
of  the  one  fifth  acre  j)ortions,  called  series,  was  divided  into  4  plats, 
and  these  in  turn  were  divided  into  6  equal  belts.  In  this  way 
adjacent  portions  of  essentially  the  same  character  could  be  used  for 
check  and  test  experiments. 

Experiments  with  turnips  (pp.  6-14). — The  soil  selected  was  badly 
infected  with  the  club  root  fungus  [Plasmodiopliora  hrassicce),  a  badly 
affected  crop  of  turnips  having  grown  upon  it  the  year  before.  Two 
crops  of  turnips  were  grown  and  before  the  seed  was  sown  the  soil 
received  treatments  of  air-slacked  lime,  gas  lin)e,  kainit,  and  wood  ashes 
in  different  amounts,  and  on  the  cnltural  belt  accompanying  every  plat 
were  used  corrosive  sublimate,  Bordeaux  mixture,  and  ammoniacal  cop- 
per carbonate.  In  the  treatment  of  the  first  crop  the  applications  to  the 
belts  were  as  follows:  Air-slacked  lime  150,  75,  and  37^  bu.  per  acre; 
gas  lime  75,  37^,  and  18|  bu.  i)er  acre;  kainit  1,920,  900,  and  480  lbs.  per 
acre;  and  wood  ashes  150,  75,  and  37^  bu.  per  acre.  The  fungicides  used 
were  applied  as  follows:  Corrosive  sublimate,  900  gal.  of  a  2^^^^^  percent 
solution  i^er  acre;  Bordeaux  mixture,  one  half  strength,  000  gal.  per 
acre,  and  one  half  strength  ammoniacal  copper  carbonate,  900  gal.  per 
acre.  In  belt  4  the  plants  were  sprayed  once  in  20  days  witJi  Bordeaux 
mixture.  Where  the  full  strength  of  lime  was  used  much  of  the  seed 
failed  to  germinate.  The  gas  lime  seemed  to  retard  growth  to  a  con- 
siderable degree,  and  kainit,  in  all  strengths  used,  proved  detrimental 
to  germination.  Wood  ashes  did  not  affect  germination,  and  the 
plants  growing  in  tlie  belts  receiving  it  grew  more  rapidly  than  the 
others.  Five  weeks  after  the  seed  was  sown  the  presence  of  club 
root  was  shown  to  some  degree  and  it  spread  rapidly  from  that  time  on. 
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Tlie  c^op  was  harvested  July  24  and  it  was  found  that  the  treatments 
gave  almost  wholly  negative  results  in  preventing  club  root.  August 
10  a  second  seeding  was  made,  the  soil  having  received  treatment  4 
days  before,  the  proportions  of  the  fungicides  being  somewhat  modi- 
fied.    From  the  results  obtained  the  author  concludes  as  follows: 

"Air-slacked  stone  lime  gave  sufficient  evidence  of  its  usefulness  as  a  preventive  of 
club  root  of  turnips  to  warrant  its  being  recommended  for  tbis  purpose.  When  so 
employed  it  is  advised  that  it  be  used  at  the  rate  of  not  less  than  75  bu.  per  acre  and 
api)lied  at  least  3  months  previous  to  the  time  of  planting. 

"  Gas  lime,  kainit,  and  ashes  all  failed  to  prevent  the  malady.  Gas  lime  and  kainit 
are  both  injurious  to  the  crop. 

"A  half-strength  solution  of  corrosive  sublimate  applied  to  the  soil  at  the  rate  of 
4,320  gal.  per  acre  was  not  harmful  to  the  plants  and  gave  evidence  of  having  mate- 
rially diminished  the  amount  of  clubbing.  Equal  quantities  of  half-strength  solution 
of  Ijordeaux  mixture  and  ammoitiacal  copper  carbonate  proved  of  no  value  as  club 
root  fungicides  and  were  decidcdlj^  injurious  to  the  plants.  Half-strength  Bordeaux 
mixture  applied  to  the  foliage  once  in  20  days  did  not  prevent  turnip-leaf  blight." 

Experiments  with  cahhage  (jip.  14-18). — The  experiments  with  cabbage 
were  conducted  under  the  same  conditions  as  the  experiments  above 
described  for  the  turnips.     The  conclusions  of  the  author  are  as  follows : 

"Air-slacked  stone  lime  is  a  preventive  of  the  club  root  of  cabbage.  The  best 
results  were  obtained  from  the  smallest  application — that  is,  at  the  rate  of  75  bu. 
per  acre. 

"Gas  lime,  kainit,  and  wood  ashes  are  allequally  ineffective  as  club  root  fungicides. 

"A  half-strength  solution  of  corrosive  sublimate  at  the  rate  of  2,160  gal.  per  acre 
can  not  be  recommended,  for  although  an  apparent  preventive  of  club  root,  the  solu- 
tion is  destructive  to  the  plants.  A  weaker  solution  might  prove  just  as  effective  as 
a  fungicide  without  interfering  with  growth. 

"Neither  half-strength  Bordeaux  mixture  nor  ammoniacal  copper  carbonate  when 
used  at  the  above  rate  diminished  the  amount  of  clubbing  and  both  were  very 
injurious  to  the  plants." 

JExjyeriments  withtomatoes  {])p,18-20). — In  these  experiments  theobject 
was  to  test  the  effect  of  various  strengths  and  number  of  applications 
of  Bordeaux  mixture  and  ammoniacal  copper  carbonate  required  for  the 
prevention  of  the  various  diseases  affecting  the  tomato.  Three  strengths 
of  solutions  were  used,  and  in  testing  the  number  of  applications  required 
from  2  to  8  sprayings  were  given  the  plants.  Late  in  the  season  sev- 
eral diseases  were  noticed  on  sprayed  and  check  plants,  but  not  in  any 
great  abundance.  The  diseases  were  so  poorly  shown  on  the  check 
plants  that  the  results  have  little  if  any  practical  bearing.  The  experi- 
ence of  the  author  in  staking  tomato  plants  so  as  to  raise  the  stem  and 
branches  clear  of  the  ground  led  him  to  conclude  that  such  treatment 
was  not  advisable. 

Experiments  with  potatoes  (pp.  20-24). — The  fourth  series  of  experi- 
ments was  with  potatoes,  an  effort  being  made  to  prevent  scab  by  the 
use  of  different  strengths  and  methods  of  application  of  corrosive  sub- 
limate and  Bordeaux  mixture.  In  the  cultural  belts  the  plants  were 
sprayed  for  the  prevention  of  leaf  diseases,  but  so  little  disease  was 
present  on  the  checks  as  to  render  these  experiments  of  little  value. 


996  EXPERIMENT    STATION    RECOKD. 

At  harvest  tlie  tubers  were  weighed  and  the  weight  of  sound  and 
scabbed  potatoes  ascertained.  The  author's  conchisioiis  as  to  the  value 
of  the  treatment  as  shown  by  his  experiments  are  as  follows : 

"Potatoes  soaked  in,  and  sprayed  in  the  open  rows  with,  quarter-strength  corro- 
sive  sublimate  gave  a  larger  yield  and  a  lower  per  cent  of  scab  than  did  either  of  the 
belts  treated  with  half  and  full  strength  solutions  of  the  same  compound.  .'Similar 
results  followed  the  treatment  of  seed  potatoes  with  quarter-strength  Bordeaux 
mixture. 

"Although  there  was  but  little  apparent  difference  in  value  between  corrosive 
Bublimate  and  Bordeaux  mixture,  the  former  is  considered  preferable  on  account  of  its 
being  more  easily  prei^arod,  and  as  it  is  of  a  uniform  strength  throughout  admits  of 
a  much  greater  quantity  of  potatoes  being  treated  at  one  time  than  does  the  Bordeaux 
mixture,  which  soon  settles  unless  stirred. 

"The  cutting  of  the  'seed,'  before  soaking  in  Bordeaux  mixture,  showed  very 
emphatically  the  importance  of  applying  the  fungicide  to  the  uncut  potatoes  and 
preparing  them  afterwards  for  planting." 

Experiments  with  beans  (j)p.  24-30). — Two  crops  of  Golden  Wax  beans 
were  grown  in  the  last  series,  the  object  being  to  test  different  strengths 
and  times  of  application  of  fungicides.  Based  on  the  results  of  his 
experiments  with  the  beans,  the  author  concludes  that — 

"Soaking  bean  seed  in  either  full,  half,  or  quarter-strength  Bordeaux  mixture 
does  not  prevent  anthracnose. 

"Spraying  the  vines  with  full-strength  Bordeaux  mixture  or  full-strength  ammo- 
niacal  copper  carbonate  every  10  days  is  a  partial  preventive  of  anthracnose  and 
bacterial  blight,  aud  when  applied  to  the  seedlings  within  a  few  days  after  their 
first  appearance  and  repeated  at  intervals  of  5  days  is  an  almost  complete  pre- 
ventive. 

"Half-strength  Bordeaux  mixture  and  half  strength  ammoniacal  copper  car- 
bonate gave  equally  good  results  as  leaf  fungicides,  aud  are  preferable  to  the  full 
orquaiter-streugth  solutions  of  either  of  the  above  compounds.  As  fungicides  they 
are  as  effective  as  the  stronger  solutions,  and,  unlike  them,  do  not  injure  the  vines. 
The  quarter-strengtli  solutions  are  less  effective  as  fungicides." 

The  formulas  for  the  fungicides  used  and  methods  for  their  preparation 
and  application  are  given  in  detail. 

Notes  on  finger  and  toe  (club  root)  of  cabbage  and  allied  plants, 
G.  Massee  {Proc.  Roy.  Sue,  57  {1895),  No.  344,  pp.  330-332).— The 
author  briefly  refers  to  the  observations  of  several  authors  on  the 
disease  of  crucifers  caused  by  Plasmodiophora  brassicw  and  gives  an 
account  of  some  experiments  conducted  by  himself.  He  found  (1)  that 
in  addition  to  cultivated  plants,  several  weeds  belonging  to  the  order 
Cruciferce  are  attacked  by  Plasmodiophora.  Hence  the  necessity  of 
preventing  the  growth  of  such  weeds  in  fields,  etc.  (2)  That  the  germs 
of  disease  remain  in  the  soil  and  retain  their  vitality  for  at  least  2  years. 
(3)  The  development  oi  Plasmodiophora  is  favored  by  the  j)resence  of 
acids  and  checked  by  the  presence  of  alkalies,  in  this  agreeing  with 
fungi  rather  tlian  bacteria.  (4)  For  the  purpose  of  sterilizing  infected 
soil,  experiments  prove  that  either  a  dressing  of  lime  or  a  manure  con. 
taining  potash  salts  is  effective,  the  last  being  most  valuable,  as  it  not 
only  destroys  the  germs  in  the  soil  but  arrests  the  disease  in  seedling 
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plants  and  at  the  same  time  supplies  one  of  tlie  ingredients  necessary 
for  tlie  bealtlij^  growth  of  turnips,  etc. 

Treatment  of  melon  diseases,  F.  A.  Waugh  {Oklahoma  Sta.  Btil. 
15,  pp.  30-32,  Jig.  1). — Brief  notes  are  given  of  anthracnose  of  water- 
melon, due  to  CoUetotrichum  Undemuihianum.  In  1894  experiments 
were  conducted  for  its  repression.  Seeds  were  soaked  in  Bordeaux 
mixture  and  copper  carbonate  solution  before  planting,  and  in  a  second 
trial  the  plaiits  were  sprayed  at  different  intervals  throughout  the 
growing  season.  The  results  were  wholly  negative  and  the  experiments 
are  to  be  repeated. 

Potato  blight  and  potato  scab,  F.  W.  Eane  ( West  Virginia  Sta. 
Bui.  38,  pp.  39-46,  Jigs.  5). — A  popular  bulletin  in  which  potato  blight 
due  to  Macrosporium  solani  and  potato  scab  are  figured  and  described. 
The  use  of  Bordeaux  mixture  is  advised  as  preventive  treatment  for 
the  blight  and  soaking  seed  potatoes  in  corrosive  sublimate  for  the 
prevention  of  the  scab.  Notes  are  given  on  spraying  apparatus  and 
also  list  of  firms  making  such  machines. 

The  author  tested  the  effect  of  barnyard  manure  and  lime  on  the  pro- 
duction of  scab.  The  most  scab  was  found  in  the  plats  receiving  the 
manure,  the  plat  receiving  lime  gave  the  next  amount,  lime  and  manure 
Ktill  less,  and  no  treatment  gave  the  least  amount  of  scab.  All  the  seed 
was  untreated  in  this  experiment. 

Potato  scab,  J.  Troop  {Indiana  Sta.  Bui.  53,  pp.  120-122,  Jigs.  2). — 
The  author  conducted  some  experiments  to  ascertain  (1)  whether  or 
not  the  disease  is  developed  more  rapidly  in  muck  soil  than  in  sandy 
loam;  (2)  whether  a  single  crop  of  scabbed  potatoes  will  render  the 
soil  unfit  for  a  future  crop,  and  (3)  the  effect  of  treatment  on  the  yield. 
The  tubers  were  soaked  in  a  solution  of  corrosive  sublimate,  2  oz.  to  16 
gal.  water,  for  1,  1.5,  and  3  hours.  In  every  case  the  longer  the  seeds 
were  soaked  the  less  was  the  amount  of  scab.  In  the  case  of  the  muck 
soil  there  was  a  greater  amount  of  scab  on  both  treated  and  untreated 
plats  than  on  the  upland  soil.  In  the  muck  the  untreated  j)lats  gave 
60  to  65  per  cent  scabbed  tubers,  as  compared  with  3.5  to  5.75  per  cent 
for  the  treated  plats.  On  the  upland  the  amount  of  scab  was  reduced 
to  2  per  cent  by  the  treatment.  The  germs  from  an  infected  crop  of 
the  previous  year  materially  increased  the  amount  of  scab  at  harvest. 
Owing  to  a  frost  killing  some  plants  the  third  inquiry  was  abandoned, 
as  the  results  were  too  unreliable  for  comparison. 

Potato  scab  and  its  prevention  {loica  Sta.  Bui.  27,  pp.  120-120, 
Jigs.  3). — Compiled  notes  are  given  concerning  the  cause  of  potato  scab 
and  suggestions  are  given  for  its  prevention.  Experiments  were  con- 
ducted to  test  the  relative  value  of  corrosive  sublimate,  ammoniacal 
copijer  carbonate,  potassium  sulphid,  Bordeaux  mixture,  ferrous  sul- 
phate, soda  hyposulphite,  and  a  sulphur  mixture  for  the  prevention  of 
scab.  Owing  to  the  season  the  results  obtained  were  such  that  no 
definite  conclusions  could  be  drawn,  but  the  corrosive  sublimate  was 
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tliought  to  have  giveu  tbe  best  results,  when  total  yield  and  per  cent 
of  scab  are  considered. 

Ruta-baga  rot,  L.  H.  Pammel  {loica  Sta.  Bui.  27,  pp.  130-134,  pi. 
1). — An  abstract  of  this  article  was  presented  to  the  section  on  botany 
and  horticulture  of  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations  at  its  meeting  in  November,  1894  (E.  S.  K., 
6,  p.  268). 

The  disease  was  first  noticed  in  1892  and  in  1893  was  so  severe  as  to 
flestroy  in  one  case  more  than  50  per  cent  of  the  crop.  When  present 
this  rot  may  be  recognized  by  its  peculiar  odor.  Usually  the  crown 
of  the  root  is  the  portion  first  affected,  but  occasionally  the  bases  of 
the  leaves  are  first  to  show  the  disease,  or  it  may  appear  on  the  side 
of  the  root.  The  leaves  of  all  i)laiits  affected  were  spotted,  but  tbe 
author  has  not  attempted  to  study  the  relationship  between  the  leaf 
spotting  and  the  rottiug  of  the  roots.  The  fibrovascular  bundles  of 
diseased  roots  become  black  and  the  adjacent  parenchyma  is  of  a 
watery  appearance.  In  roots  badly  affected  the  cortex  easily  separates 
from  the  fleshy  portion.  Sometimes  the  stems  and  roots  become  hollow, 
containing  an  ill-smelling  fluid.  In  this  fluid  numerous  bacteria  were 
found,  some  of  which  were  isolated,  and  from  inoculation  experiments 
one  was  found  that  the  author  considers  the  cause  of  the  disease.  He 
has  given  to  it  the  name  Bacillus  campestris  n.  sp.,  characterized  as 
follows : 

"  Bacillus  varying  somewhat  in  length  from  1.87  //,  2.25  //,  to  3  //,  width  uniform 
0.37//.  Rods  rounded  at  ends,  occurring  singly  or  in  chains  of  two  or  three,  stain- 
ing uniform  and  readily  with  fuchsin  and  gentian  violet;  in  old  cultures  it  stains 
with  difficulty.  In  hanging  drops  the  bacillus  exhibits  a  lively  motion.  The  organ- 
ism has  considerable  vitality,  cultures  4  months  old  growing  readily  when  trans- 
ferred.    Spores  not  observed. " 

In  the  various  cultures  the  bacteria  produces  a  characteristic  yellow- 
ish growth. 

The  disease  affects  rutabagas  and  yellow  turnips.  No  specific  sug- 
gestions are  given  for  its  prevention. 

Observations  on  Plowrightia  morbosa,  S.  A.  Beach  [New  Yorlc 
State  Sta.  Rpt.  1893,  pp.  686-688). — During  1893  a  plum  nursery  was 
examined  at  the  request  of  its  owner  for  black  knot.  The  young  trees 
wxre  budded  in  1891  and  in  1893  no  wood  was  left  above  the  union  but 
2-year-old  growth.  One  side  of  a  block  of  the  young  trees  was  bordered 
by  a  row  of  bearing  plum  trees  that  were  badly  affected  by  the  black  knot, 
some  of  the  branches  of  the  diseased  trees  overhanging  the  nursery 
stock.  In  1892,  after  the  leaves  had  fallen,  all  knots  were  cut  from 
the  old  trees.  On  June  28,  1893,  nearly  every  young  tree  iunnediately 
under  the  old  ones  was  badly  affected,  and  a  careful  inspection  showed 
some  evidence  of  the  disease  in  other  rows.  The  conclusion  of  the 
author  is  that  the  infection  undoubtedly  came  from  the  older  trees- 
there  being  no  other  adequate  source  of  infection,  and  from  the  fact 
that  the  young  trees  under  tbe  drip  of  the  older  ones  were  the  ones 
worst  affected. 
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The  author  daims  that  the  infection  of  the  young  trees  could  only- 
have  been  through  the  conidia  formed  during  1892,  as  the  old  knots  had 
been  removed  in  the  fall  of  18913  before  any  ascospores  were  formed. 
This  point  is  of  economic  interest  in  showing  that  a  serious  attack  of 
the  disease  may  follow  from  the  conidia  formed  during  the  summer 
months  as  well  as  through  the  ascospores  formed  during  the  winter  and 
early  spring. 

Spraying  orchards  and  potato  fields,  L.  E.  Jones  { Vermont  Sta. 
Bui.  44,  pp.  81-102,  figs,  14). 

Synopsis. — A  report  is  given  on  the  relation  of  weatlier  of  1894  to  plant  diseases, 
apple  and  pear  scab  and  the  means  for  its  repression,  results  of  spraying  potatoes 
in  1894,  observations  upon  the  date  of  planting  potatoes,  and  on  the  prevention 
of  potato  scab. 

delation  of  weather  of  1894  to  plant  diseases  (p.  82). — Owing  to  the 
remarkably  dry  season  of  1894  there  were  no  serious  attacks  of  para- 
sitic fungi,  some  plants  escaping  almost  entirely.  While  plant  diseases 
■were  not  troublesome  the  dry  weather  brought  conditions  resulting  in 
unusual  insect  activity.  The  results  shown  on  the  sprayed  plats,  while 
not  as  marked  as  in  previous  years,  still  gave  enough  difference  over  the 
unsprayed  crop  as  to  indicate  that  spraying  will  be  profitable. 

Apple  and  pear  scab  (pj).  82-93). — Illustrated  notes  are  given  on  the 
cause  of  apple  and  pear  scab  and  the  results  of  a  series  of  experi- 
ments conducted  for  its  repression  are  reported.  Three  varieties  of 
apple  trees  and  1  of  pears  were  sprayed  with  Bordeaux  mixture,  dif- 
ferent lots  of  the  trees  receiving  4, 5, 6,  and  7  applications.  The  results 
given  showed  that  for  that  year  4  sprayings  were  sufficient.  The  gains 
as  shown  by  the  character  of  the  fruit  produced  were  23,  24,  and  27  per 
cent  for  the  apples  and  117  per  cent  for  the  pear  trees.  Directions  are 
given  for  the  preparation  and  application  of  the  fungicide. 

Results  of  spraying  potatoes  in  1891  (pp.  93-98). — Applications  of 
Bordeaux  mixture  were  given  to  the  potato  plants,  but  owing  to  the 
dry  season  but  little  disease  was  noticed.  There  were,  however,  severe 
ravages  of  grasshoppers  and  flea  beetles.  The  use  of  the  usual  insecti- 
cides seemed  to  have  little  effect,  but  it  was  noticed  that  those  plants 
which  had  been  sprayed  with  Bordeaux  mixtnre  escaped  serious  injury. 
From  the  treated  i^lats  an  increased  yield  over  the  check  plats  was 
secured,  due  no  doubt  to  the  combined  fungicidal  and  in secticidal  effect 
of  the  Bordeaux  mixture.  The  author  thinks  he  is  warranted  in  recom- 
mending the  use  of  Bordeaux  mixture  on  either  early  or  late  varieties 
of  potatoes  during  either  a  wet  or  dry  season.  Paris  green  may  be 
added  to  the  mixture  for  the  destruction  of  the  Colorado  beetle. 

Obsercations  on  the  date  of  planting  potatoes  (pp.  98-100). — In  the 
Annual  Report  of  the  station  for  1893,  p.  55  (E.  S.  K.,  6,  p.  908),  the 
author  called  attention  to  the  greater  liability  to  disease  of  late  planted 
potatoes.  Ordinarily  the  early  crop  of  potatoes  is  less  i^rod active  than 
the  later,  owing  to  the  fact  of  the  tubers  usually  maturing  in  July,  the 
driest  month  of  the  year,  but  in  1894  the  season  was  so  peculiar  that 
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the  early  crop  was  the  most  productive.  It  is  believed  that  for  the 
average  season  late  planting  is  the  most  profitable,  in  spite  of  the  fact 
that  the  plants  must  be  sprayed  to  protect  them  against  the  late 
blight. 

Potato  scab  (pp.  100-102). — Brief  notes  are  given  on  the  cause  of 
potato  scab  and  recommendations  given  for  its  prevention.  The  author 
advises  the  use  of  clean  seed,  phuitiug  in  clean  soil,  and  the  use  of 
clean  fertilizers.  Where  the  seed  potatoes  are  not  known  to  be  free 
from  the  scab  it  is  suggested  that  they  be  soaked  in  a  solution  of  cor- 
rosive sublimate  before  planting.  After  such  a  treatment  the  yield  of 
merchantable  potatoes  in  one  of  the  author's  experiments  increased 
more  than  50  per  cent  in  1894. 

New  species  of  parasitic  fungi,  S.  M.  Tkacy  and  F.  S.  Earle  (Torrey  Bui.,  22 
{1S95),  No.  4,  pp.  174-179). — Descriptions  are  given  of  tlie  following  new  species  of 
parasitic  fungi:  Puccinia  notahiUs  on  Pluchea  borealis  (?),  P.  paspali  on  Paspaluvi 
virgatum,  Ustilago  crus-gaUi  on  Panicum  crus-galU,  U.  tonglinensis  on  Ischcemum  ciliare 
from  India,  U.  ornafa  dn  Leptochloa  mucronata,  U.perUisa  on  Setaria  macrochcBta  from 
Queensland,  U.  pustulata  on  Panicum  proUferum,  Dimerosporium  inagnolice  on  Magnolia 
virginiana,A8teridiumillicii  on Illiciumfloridanum,  SphoereUa andromedmon  Pierisnitida, 
Lembrosia  angustiformis  on  Ilex  coriacea,  L.  prinoides  on  the  same,  L.  illiciicola  on 
Illicium  floridanum,  Vermicularia  stachydis  on  Stachys  affiiiis,  Diplodia  minuta  on  Tecoma 
radicans,  D.  sassafras  on  Sassafras  officinale,  Hendei'sonia  tapltrinicola  on  blisters  of 
Taphrina  on  Quercus  virginiana,  Pestalozzia  cliftonice  on  Cliftonia  ligustrina,  P.  brevi- 
aristata  on  Tecoma  radicans,  Scolecotrichum  punciiilatum  on  Iris  pabularia,  Cercospora 
flexuosa  on Diospyros  virginiana,  C.  graminicola  on  Phleum pratense,  C.  hibisci  on  Ilibisciis 
esculentus,  C.  mississippiensis  on  Smilax  glauca  and  S.  rotundifolia,  and  Tetraploa 
divergens  on  Panicum  agrostidiforme. 

Grain  smuts  and  potato  scab,  A.  Nklson  ( Wyoming  Sta.  Bui.  21,  pp.  24,  figs. 
4). — Popular  illustrated  notes  are  given  on  the  cause  and  distribution  of  grain  smuts 
and  potato  scab.  Directions  for  the  hot  water  and  copper  sulphate  treatments  are 
given  and  the  former  recommended  as  the  more  efficient  treatment  for  the  preven- 
tion of  grain  smut.  For  the  potato  scab  soaking  the  seed  tubers  iu  corrosive  subli- 
mate is  advised  and  the  precautions  to  be  observed  in  such  treatment  are  mentioned. 

Root  rot  of  beets,  Hiltneu  {Sachs,  landw.  Ztschr.;  abs,  in  landw.  Centbl.  Poseu, 
23  {1895),  No.  14,  pp.  79,  SO). 

The  drooping  disease  of  tomatoes,  G.  Abbey  {Jour.  Hort,,  n.  «.,  1895,  No.  774,  p. 
S60). — A  disease  due  to  a  slime  fungus,  Plasmodiophora  tomati,  is  described.  The 
treatment  is  the  same  as  for  club  root  of  cabbage. 

Diseases  of  the  cherry,  L.  H.  Pammel  {Trans.  loioa  Hort.  Soc.  1893,  pp.  24S- 
253). — An  account  of  the  spot  disease  {Cylindrosporium  padi),  cherry  and  plum  scab 
(Cladosporium  carpopliilum),  cherry  powdery  mildew  {Podosplwra  oxacantha),  and 
black  knot  {Plowrightia  morbosa),  the  descriptions  being  in  sufficient  detail  to  be  of 
value  to  working  horticulturists. 

Brunnisure  of  the  vine,  U,  Brizi  {Staz.  Sper.  Agr.  Ital.,  28  {1895),  No.  2,  pp.  112- 
128,  pi.  1). 

A  root  rot  of  cyclamen,  P.  Sorauer  {Ztschr.  Pfianzcnkrnnl'.,  6  {1895),  No.  1,  p. 
18). — A  disease  caused  by  the  mycellium  of  a  fungus,  probably  Thielavia  basicola,  in 
the  soil. 

A  disease  of  the  violet  (  U.  S.  Consular  Rpt.  1895,  Jan.,  p.  ISO). 

Parasitism  of  Agaricus  melleus  on  oak  roots,  Hartig  {Bot.  Centbl.,  52  {1895), 
No.  2,  p.  48). 

Plant  diseases,  M.  C.  Cooke  {Card.  Chron.,  17  {1895), pp.  496,  497).— A  lecture  on 
Dlant  diseases,  their  cause  and  means  of  repression. 


ENTOMOLOGY.  1001 

The  occurrence  of  Peronospora  parasitica  as  influenced  by  the  nature  and 
development  of  the  host  plant,  P.  Magnus  (Ber.  dent.  hot.  Ges.,  12  {1894),  General- 
veraammlurujs  number,  1S95,  Feb,  12,  iip.  S9-44,  pi.  1). 

On  the  polymoiphism  of  the  genus  Sporotrichum,  E.  Boulangkr  {Eer.  g4n. 
Bot.,  7  (1895),  Xo.  75,  pp.  97-102;  76,  pp.  166-170). 

Naphtholate  of  soda  as  a  fungicide  {Frog.  Agr.  et  Fit.,  12  (1895),  No.  16, pp.  422, 
423). 

On  combating  grain  rusts,  W.  Scheutle  {Fuhlhig's  landw.  Ztg.,  44  (1805),  Xo.  4, 
p.  131). 

On  the  prevention  of  injuries  to  grain,  Steglich  (Landw.  Jahrg.,  3  (1895),  Xo.  8, 
p.  44). 

When  to  spray  (Amer.  Gard.,  16  (1895),  Xo.  38,  pp.  180,  181,  figs.  5).— Extracts 
are  given  of  New  York  State  Station  Bulletin  84. 

Preventing  leaf  blight  of  plum  and  cherry  nursery  stock,  S.  A.  Beach  (Xew 
York  State  Sia.  JRpt.  1893,  pp.  688-693,  pis.  2).— A.  reprint  of  Bulletin  72  of  the  station 
(E.  S.  E.,  6,  p.  302). 

Experiments  in  preventing  pear  scab,  S.  A.  Beach  (Xew  York  State  Sta.  Bpt. 
1893, pp.  694-7 17,  pis.  S).—k  reprint  of  Bulletin  67  of  the  station  (E.  S.  E.,  5,  p.  986). 
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Insect  Life  ( TJ.  8.  Dept.  Agr.,  Division  of  Entomology,  Insect  lAfej 
vol.  VII,  Xo.  4,  pp.  281-300,  figs.  7).— Special  notes  (pp.  281,  282).— These 
comprise  remarks  on  the  new  cotton-boll  weevil,  Florida  insects  and 
the  December  freeze,  and  Bnlletin  33,  Division  of  Entomology. 

Further  notes  on  the  San  Jose  scale,  L.  0.  Howard  (pp.  283-295). — A 
general  resume  of  the  information  on  this  pest,  comprising  notes  on  its 
life  history,  distribution,  original  home,  future,  and  remedies.  It  is 
vStated  that  the  insect  does  not  lay  eggs,  but  is  viviparous,  the  females 
continuing  to  give  birth  to  living  young  for  several  weeks.  It  is 
believed  that  there  are  5  annual  generations  in  the  latitude  of  Wash- 
ington. Aphelinus  fuscipennis  is  the  only  parasite  which  has  so  far 
been  found  in  the  East.  The  belief  is  held  that  the  origin  of  the  scale 
is  in  Australia.  Spraying  with  a  strong  solution  of  whale-oil  soap  or  a 
very  strong  resin  wash  is  the  only  means  that  has  proved  effectual  as  a 
remedy,  but  the  expense  involved  will  probably  interfere  with  its  gen- 
eral adoption. 

Report  on  the  Mexican  cotton-holl  weevil  in  Texas,  G.  H.  T.  Toivnsend 
(pp.  295-309). — A  report  on  the  life  history  of  Anthonomus  grandis  and 
the  injury  inflicted  by  it  on  the  cotton  crop  in  Texas.  Both  the  larvae 
and  adults  were  found  to  feed  on  the  cotton  bolls,  the  eggs  usually 
being  deposited  in  the  unopened  flower  buds.  The  weevil  infested 
Texas  from  the  adjacent  State  of  Coahuila,  Mexico,  and  now  occupies 
the  extreme  southern  portion  of  Texas,  keeping  near  to  the  coast  and 
extending  from  Brownsville  to  San  Antonio,  or  about  one  sixth  of  the 
cotton  producing  region  of  the  State.  It  is  estimated  that  a  loss  of  90 
per  cent  of  the  cotton  crop  in  the  infested  region  was  caused  by  the 
weevil  in  1894.  Burning  over  all  infested  fields  during  the  winter,  fol- 
lowed by  flooding  them  for  a  week  or  two,  and  rotation  of  crops  for  at 
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least  2  years  is  recommended.  It  is  tliongbt  that  arsenical  spraying 
wlien  the  bolls  begin  to  form  may  be  advantageous.  It  is  urged  that 
cotton  raising  be  abandoned  along  the  southern  Texas  border  to  pre- 
vent further  importation  of  the  weevil,  and  that  legislation  be  made 
providing  for  quarantine  measures. 

The  cotton  or  melon  plant  louse,  T.  Pergande  (pp.  309-315). — Tiiblio- 
graphical  notes  on  Aphis  gossypii,  establishing  its  identity  with  the 
orange,  melon,  and  cucnmber  aphides.  A  long  and  varied  list  of  food 
plants  is  given  and  technical  descriptions  of  the  pupse  and  adult 
females. 

The  cotton  worm  question  in  1894,  E.  A.  Schicarz  (pp.  315-320). — Notes 
on  the  methods  adopted  throughout  tlie  cotton  region  for  combating  the 
cotton  worms,  the  preferred  method  at  i)resent  being  dusting  the  plants 
with  Paris  green  applied  by  means  of  sacks  attached  to  a  pole  on  the 
back  of  a  horse  or  mule. 

Ifotes  on  cotton  insects  found  in  Mississippi,  W.  H.  Ashmead  (pp. 
320-326). — A  continuation  of  previous  papers.  In  this  installment  the 
Hemiptera,  Lepidoptera,  and  Diptera  are  treated. 

On  the  distribution  of  certain  imported  beetles,  F.  H.  Chittenden  (pp. 
326-332). — ISTotes  on  18  species  of  the  beetles  attacking  stored  grains, 
vegetables,  dried  fruits,  and  drugs. 

Injurious  insects  and  commerce,  L.  0.  Hoivard  (pp.  332-338). — A  gen- 
eral paper  on  the  subject,  treating  briefly  of  several  more  injurious 
insects,  chiefly  imported,  and  urging  the  importance  of  attentive  and 
watchful  study  of  economic  insects  and  the  passage  of  quarantine  laws. 

Is  Cyrtoneura  ccesia  an  injurious  insect  f  D.  W.  Coquillett  (pp.  338, 
339). — A  note  on  the  occurrence  of  this  European  insect  in  squash 
roots  in  Colorado,  where  it  is  believed  the  flies  were  present  as 
scavengers. 

Insect  fertilizers  of  an  aroid  plant,  H.  G.  Hubbard  (pp.  340-345). — 
Illustrated  notes  on  the  fertilization  of  the  flowers  of  Philodendron  sp. 
in  Montserrat  by  the  beetle  Macrostola  lutea,  which  burrows  through 
the  .spathe  to  deposit  its  eggs  upon  the  spadix,  where  the  flowers  arc 
by  this  means  fertilized  with  pollen  from  other  plants  of  the  species. 

Notes  and  observations  on  the  twig  girdler,  C.  H.  IScheffer  {\)^.  345-347). — 
An  account  of  the  methods  employed  by  Oncideres  cingulata  in  laying 
its  eggs  and  girdling  the  twigs. 

A  Cecidomyid  that  lives  on  poison  oak,  D.  W.  Coquillett  (p.  348). — 
Technical  description  of  Cecidomyia  rhois,  a  new  species  forming  galls 
on  the  roots  of  Rhus  toxicodendron. 

A  migration  of  coclcroaches,  L.  0.  Howard  (p.  349). — A  brief  note  on  the 
migration  of  several  thousand  egg-bearing  croton  bugs  {Ectobia  ger- 
manica)  from  an  old  restaurant  to  other  buildings. 

The  potato -bud  weevil,  F.  H.  Chittenden  (pp.  350-352). — Brief  observa- 
tions on  the  life  history  of  Anthonomus  nigrinus,  which  deposits  its  eggs 
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ill  tlie  buds  of  horse  nettles  and  potatoes.    It  is  believed  to  be  single 
brooded. 

An  orfalid  fly  injuring  growing  cereals  (pp.  352-354). — l^otes  on  the 
life  history  of  Chcetopsis  cenea,  which  burrows  in  the  stem  of  wheat,  oats, 
corn,  and  sugar  cane  to  a  varying  extent. 

The  gray  hair-streaJc  butterfly  and  its  damage  to  beans  (pp.  354,  355). — 
An  illustrated  note  on  Uranotes  melirnis,  the  larvsi  of  which  has  been 
discovered  feeding  upon  beans,  chiefly  Limas.  The  injury  has  not  been 
serious. 

Among  general  notes  and  notes  from  correspondence  may  be  mentioned 
the  following:  A  home-made  cover  for  fumigation  with  bisuli^hid  of 
carbon,  the  imported  parasite  of  the  Hessian  fly,  a  remarkable  migra- 
tion of  butterflies,  aretumblebugs  beneficial?  Margarodes  in  the  United 
States,  the  scale  insects  of  Arizona,  larvae  in  mincemeat,  a  lachnosterna 
damaging  wlieat  in  Texas,  spread  of  Gryptorynchus  lapatM,  new  food 
plant  for  the  San  Jose  scale,  the  new  plum  aspidiotus  in  Illinois,  and 
the  Florida  red  scale  in  a  northern  greenhouse. 

A  preliminary  list  of  the  honey-producing  plants  of  Nebraska, 
C.  E.  Bessey  {Nebraska  Sta.  Bui.  40,  pp.  141-152). — This  consists  of  a 
list  of  157  species  of  native  and  introduced  plants,  yielding  nectar,  and 
in  many  cases  pollen  as  well.  It  is  not  stated  that  hive  bees  visit  all 
of  the  flowers  included,  and  the  list  is  undoubtedly  far  from  complete, 
but  it  is  valuable  as  being  the  most  extensive  list  of  this  nature  yet 
published. 

The  chinch  bug,  O.  Lugger  {Minnesota  Sta.  Bui.  37,  pp.  153-182, 
figs.  12). — This  is  a  popular  bulletin  issued  for  the  information  of  farm- 
ers on  account  of  threatened  damage  by  chinch  bugs,  and  treating 
rather  fully  of  the  appearance  and  life  history  of  the  pest,  especially 
mentioning  vulnerable  points  in  its  habits  and  its  diseases  and  insect 
enemies.  Directions  are  given  for  identifying  the  chinch  bug,  particu- 
larly by  means  of  the  black  spots  on  the  white  wing  covers,  and  descrip- 
tions and  figures  of  the  insects  most  frequently  confused  with  it.  The 
subject  of  fungus  diseases  is  treated  of  at  length,  their  action  being 
described  in  detail,  and  directions  given  for  their  propagation  and 
application  to  the  bugs. 

Clean  cultivation  is  urged  as  a  preventive,  and  in  case  of  an  invasion 
active  measures  by  means  of  digging  ditches  into  which  the  bugs  may 
fall  during  their  migrations  andean  be  destroyed  by  burning;  spray- 
ing with  kerosene  emulsion  when  only  the  edge  of  a  field  is  attacked  is 
also  advised,  but  the  most  confidence  is  placed  in  fungus  diseases, 
especially  if  the  weather  be  damp. 

The   fruit  bark  beetle,  Scolytus  rugulosus,  J.  Troop  {Indiana 
Sta.  Bui.  53,  pp.  126-130,  figs.  7).— Illustrated  descriptive,  life  history 
and  remedial  notes  on  this  fruit  pest  that  has  recently  begun  attacking 
fruit  orchards  in  Indiana.    Apple,  pear,  plum,  peach,  and  cherry  trees 
18055— No.  11 5 
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seem  to  be  attacked  in  preference,  although  various  shade  and  orna- 
mental trees  are  also  infested.  The  eggs  are  laid  in  September  by  the 
female  burrowing  under  the  bark  of  the  trunk  and  larger  branches, 
forming  little  channels  where  the  larvae  feed  and  hibernate,  emerging 
as  adults  in  early  spring.  There  is  a  second  brood  in  the  summer. 
The  insect  was  discovered  attacking  both  healthy  and  diseased  trees. 

It  was  found  that  spraying  the  trunks  and  branches  with  kerosene 
emulsion,  as  well  as  with  a  combination  of  Bordeaux  mixture  and  Paris 
green,  prevented  the  attacks  of  the  beetle  over  the  portion  sprayed. 
Spraying  with  either  of  these  remedies  is  therefore  recommended,  the 
application  preferably  to  be  made  before  any  marks  of  attacks  by  the 
insects  are  found  on  the  trees.  Where  trees  are  severely  infested  cut- 
ting them  down  and  burning  them  through  the  winter  is  advised. 

A  plum  scale  in  western  New  York,  M.  V.  Slingerland  {Kew 
York  Cornell  Sta.  Bid.  83^  pp.  681-699,  pi.  l,Jigs.  4). — This  contains  the 
results  of  investigations  on  a  supposedly  new  species  of  scale  insect 
belonging  to  the  genus  Lecanium,  which  has  suddenly  developed  in 
alarming  prevalence  in  the  plum  orchards  of  the  State.  Notes  are 
given  on  the  appearance  of  the  pest,  its  life  history,  damage,  enemies, 
and  the  most  advantageous  remedies.  The  minute,  brown,  spindle- 
shaped  young  scales  that  have  survived  the  winter  on  the  branches 
begin  to  move  about  April  1,  soon  locating  themselves  i)ermanently, 
increasing  rapidly  in  size,  and  becoming  adult  in  about  2  months.  The 
adult  females  are  dark  brown  and  almost  hemispherical,  resembling 
small  brown  split  peas  adhering  to  the  branches,  on  which  white  scars 
are  left  on  the  removal  of  the  scales.  The  males  are  smaller,  flat,  elon- 
gate, and  whitish.  Several  hundred  eggs  are  laid  by  each  female  in 
June,  hatching  in  about  a  month,  and  the  young  migrate  in  August 
and  September  to  the  spots  where  they  hibernate.  There  is  but  one 
annual  brood. 

The  damage  done  by  the  scales  is  chiefly  confined  to  plums,  although 
other  trees  are  attacked  when  adjacent  to  infested  plum  trees.  The 
Japanese  varieties  of  plums  are  apparently  exempt  from  attack. 

The  twice-stabbed  ladybird  {Chilocorus  bivulneriis)  feeds  upon  the 
scale,  both  in  its  larval  and  adult  state,  and  it  is  thought  that  there 
are  also  hymenopterous  parasites. 

Spraying  with  strong  kerosene  emulsion  about  July  1,  when  the  newly 
hatched  scales  are  detected  moving  about  on  the  branches,  is  urged, 
the  application  to  be  repeated  during  the  winter  and  again  in  the  early 
spring. 

A  plate  is  given  illustrating  the  San  Jos6  scale  for  comparison  with 
the  plum  scale. 

Observations  on  insects— season  of  1894,  H.  Osborn  and  C.  W. 
Mally  {loica  Sta.  Bui.  27,  pp.  135-149). — This  bulletin  comprises  notes 
on  the  chinch  bug,  western  onion  thrips,  squash  borer,  and  melon 
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lonse,  and  was  in  great  part  presented  before  the  section  on  entomol- 
ogy of  tlie  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  at  its  meeting  in  Washington  in  November,  1894  (E.  S. 
B.,  6,  p.  2G5). 

The  chinch  bug  was  destructive  over  much  of  the  S+ate,  and  espe- 
cially so  in  the  southeastern  portions.  An  extended  drought  the  pre- 
ceding year  assisted  in  the  outbreak  by  favoring  the  hibernation  of  the 
bugs.  Wheat,  barley,  rye,  oats,  and  corn  were  all  attacked  to  varying 
extents.  The  most  damage  was  done  where  winter  wheat  had  been 
cropped  for  some  years  before,  and  it  is  believed  that  the  bugs  were 
favored  in  their  hibernation  by  the  presence  of  osage  hedges.  Experi- 
ments with  the  chinch  bug  fungus  diseases  were  not  altogether 
satisfactory,  although  they  were  successful  in  a  number  of  cases. 
Energetic  treatment  is  urged  to  avoid  extensive  damage  this  year. 
Burning  over  every  possible  place  for  hibernation  in  the  fall  and  early 
winter  is  advised,  and  the  plowing  of  dusty  furrows  about  the  fields 
liable  to  be  attacked.  Planting  trap  strips  of  grain  to  attract  the  bugs, 
where  they  may  be  destroyed  by  spraying  with  kerosene  emulsion,  is 
also  advised. 

The  western  onion  thrips  [Thrips  aWi)  was  quite  destructive  in  the 
State,  feeding  also  upon  various  other  plants  besides  onions.  Several 
generations  developed  during  the  year,  attacking  the  plants  by  goug- 
ing or  corroding  the  surfaces  of  the  stems  and  causing  the  leaves  to 
wilt  and  droop.  The  insects  collected  in  the  axils  of  the  leaves,  where 
they  were  sheltered,  and  the  eggs  were  deposited  in  the  leaf  substance. 
Spraying  with  kerosene  emulsion,  as  soon  as  the  young  thrips  are 
hatched,  is  advised,  a  second  and  third  application  to  be  given  at  inter- 
vals of  from  3  to  5  days.  The  use  of  bisulphid  of  carbon  was  success- 
ful, but  possesses  drawbacks  in  the  way  of  trouble  and  time  involved. 
Destruction  of  the  onion  tops  by  burning  as  soon  as  the  crop  is  har- 
vested, is  advised.  Another  allied  species  of  thrips  also  appeared  and 
caused  some  slight  damage. 

The  squash  borer  is  described  and  its  life  history  briefly  given. 
Heavy  fertilizing,  planting  of  extremely  early  and  late  varieties,  col- 
lecting the  moths  by  hand  in  the  evenings,  destroying  badly  infested 
vines,  and  covering  the  basal  joints  of  the  vines  with  earth  are 
recommended  as  remedial  measures. 

The  melon  louse  was  quite  damaging  throughout  the  State,  destroy- 
ing many  acres  of  melons  and  cucumbers,  chiefly  in  August.  Its  life 
history  is  briefly  noted,  and  spraying  with  diluted  kerosene  emulsion  is 
recommended,  the  vines  being  lifted  and  the  spray  applied  to  the  under 
surface  of  the  leaves  as  well  as  to  the  upper.  Experiments  were  made 
with  different  quantities  of  bisulphid  of  carbon,  applied  against  the 
lice  for  varying  times,  and  the  details  and  results  are  tabulated.  The 
insecticide  was  eva^jorated  from  small  watch  glasses  or  shallow  tins 
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placed  by  the  plants,  which  were  covered  severally  with  washtubs^ 
hay  cai)S,  and  muslin.  The  mnslin  covcriiii;s  proved  insuilicieiit  to 
retain  the  fumes  and  the  general  results  of  the  experiments  were  not 
altogether  satisfactory,  in  several  instances  the  lice  surviving^  exposure 
to  the  fumes  for  an  hour.  Experiments  were  also  made  with  hydro- 
cyanic acid  gas,  generated  in  a  small  dish,  and  the  plants  covered  for 
varying  lengths  of  time.  These  experiments  were  very  successful  and 
the  treatment  is  recommended  for  effectiveness  and  cheapness. 

The  use  of  bisulphid  of  carbon  and  hydrocyanic  acid  gas  on 
low-growing  plants,  H.  Garman  [Kentucl-y  Sta.  Bui  53,  pp.  141-150, 
■fig,  i). — An  account  of  experiments  with  the  above  chemicals  on  the 
melon  louse  and  rose  aphis.  The  carbon  bisulphid  was  used  by  intro- 
ducing a  tablespoopful  of  the  fluid  under  a  tub  inverted  over  a  melon 
hill,  which  was  left  undisturbed  for  about  an  hour  and  a  half.  By  this 
means  the  majority  of  the  aphides  were  killed,  while  the  vines  were 
not  injured.  In  exj)eriments  with  hydrocyanic  acid  gas  a  small  cloth 
tent  3  ft.  in  diameter  at  the  bottom  and  about  3  ft.  high  was  used. 
This  was  supported  by  means  of  stakes  over  the  plants  to  be  treated, 
and  beneath  it  was  jilaced  a  saucer  containing  9  cc.  of  water  and  3  cc. 
of  commercial  sulphuric  acid.  To  this  3  gm.  of  potassium  cyanid  was " 
added.  It  was  found  that  4  minutes  was  a  sufficient  length  of  time  to 
kill  all  insects  present,  with  the  exception  of  mites,  and  the  method  is 
recommended  as  being  quick  and  eftective  for  exterminating  insects  on 
single  plants.  A  rosebush  infested  with  the  rose  aphis  was  sprayed 
with  antinonnin,  1  gm.  to  1  qt.  of  water,  but  the  lice  were  not  com- 
pletely destroyed.  Hydrocyanic  acid  gas  was  then  a])plied  for  10  min- 
utes, killing  the  insects,  but  also  injuring  the  leaves  ol  the  plant. 

The  use  of  arsenites  on  tobacco,  H.  Garman  {Kentuely  Sta.  Bui. 
53,  pp.  125-143,  Jigs.  6) — This  paper  was  in  main  part  read  before  the 
section  on  entomology  of  the  Association  of  Agricultural  Colleges  and 
Experiment  Stations  at  its  meeting  in  Washington  in  November,  1894 
(E.  S.  K.,  6,  p.  2()5).  In  addition  to  the  paper  as  there  presented  is 
given  a  discussion  of  various  forms  of  apparatus  for  spraying  tobacco, 
5  of  them  being  figured.  A  cart  sprayer  is  believed  to  be  best,  but  for 
ordinary  purposes  some  form  of  knapsack  sprayer  is  recommended, 
preferably  one  with  a  force  pump  attachment.  A  nozzle  that  causes 
the  poison  to  issue  in  a  fine  mist  is  to  be  preferred.  Spraying  with 
1  lb.  of  Paris  green  to  160  gal.  of  water  is  advised,  to  be  first  done 
about  July  4  and  followed  by  about  2  subsequent  applications  at  inter- 
vals of  2  weeks.  At  least  2  weeks  must  elapse  between  the  last  spray- 
ing and  the  cutting  of  the  plants. 

Spraying  for  codling  moth,  H.  Garman  [Kentuclcy  Sta.  Bui.  53, 
pp.  119-125,  fig.  1). — The  results  of  experiments  in  spraying  apple  trees 
with  arsenicals  to  determine  their  value  as  effective  means  of  combat- 
ing the  codling  moth     Two  trees  of  Janet,  about  equal  size,  were 
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selected  for  the  experiment,  and  one  was  sprayed  6  tunes  wifh  arsen- 
ical mixtures,  once  with  London  purple,  and  5  times  with  Paris  green, 
the  applications  beginning  in  July  and  continuing  until  after  August 
27.  The  adjoining  tree  was  left  untreated  as  a  check.  The  apples 
which  fell  to  the  ground  from  both  trees  were  picked  up  on  5  difiereut 
<lates  and  examined  with  relerence  to  injuries  by  the  codling  moth  and 
rot.  From  the  sprayed  tree  were  examined  834  fallen  apjiles,  of  which 
only  19  ])er  cent  were  free  from  rot.  Of  the  rotten  apples  67  per  cent 
were  injured  by  the  codling  moth,  while  82  per  cent  of  those  not  rotting 
were  infested.  Of  the  fallen  apples  from  the  check  tree  27  per  cent 
were  rot  free,  of  which  96  per  cent  were  injured  by  the  codling  moth, 
while  of  the  rotted  apples  but  92  per  cent  were  damaged.  Eight  hun- 
dred and  seventy-four  apples  were  picked  from  the  sprayed  tree,  of 
which  68  per  cent  were  damaged  by  the  codling  moth,  while  of  816 
apples  picked  from  the  check  tree  81  per  cent  were  injured  by  the 
insect. 

The  conclusions  drawn  are  in  favor  of  spraying  with  arsenicals  for 
the  moth,  though  the  rot  fungus  is  apparently  not  affected  by  the 
application.  It  is  believed  from  the  evidence  that  the  codling  moth 
avoids  rotting  apples.  Apples  from  the  sprayed  tree  were  carefully 
analyzed  by  the  chemist  of  the  station,  but  no  perceptible  quantity  ol 
arsenic  was  discovered. 

Insecticides,  A.  N.  Caudell  (OMahoma  Sta.  Bui.  15,  pp.  29,  30). — 
Notes  on  experiments  against  the  squash  bug  {Anasa  tristis)  with  vari- 
ous insecticides,  using  a  combination  of  pyrethrum  powder  and  kero- 
sene emulsion,  and  also  some  odoriferous  substances,  namely,  emulsions 
of  the  oils  of  tansy,  cajeput,  savin,  and  eucalyptus.  Dusting  the  plants 
with  lime  and  pyrethrum  was  also  tried,  but  none  of  the  remedies  were 
effective. 

Household  pests,  G.  H.  Perkins  {Vermont  Sta.  Bui.  43,  pp.  78-18,  figs.  4).— Thia 
consists  of  illustrated  descriptive,  life  history,  and  remedial  uotc8  on  the  biitf;ilo  beetle 
(Anthrenus  scrophularke),  pitchy  carpet  beetle  {Altagenus  piveus),  and  clothes  moths 
(Tinea  pelioneJla,  T.  biscUieUa,  and  T.  iapetzella).  Benzin  and  bisulphid  of  carbon  are 
recommended  against  all  of  the  species. 

Cabbage  gall  insect  {Gard.  Chron.,  17  {1895),  p.  500,  fig.  1). — Description  of  Cen- 
tiorhijnchus  sulcicollis,  for  which  appljnng  gas  lime  in  autumn  is  recommended. 

The  reappearance  of  Pieris  protodice,  J.  A.  Moffat  {Bj)t.  Ent.  Sog.  Ontario  1S94, 
pp.  61,  62). — Mention  of  the  occurrence  of  this  species  in  Ontario,  where  for  a  num- 
ber of  years  it  h.as  been  superseded  by  Pieris  rapce,  with  a  discussion  of  the  causes  of 
its  previous  disappearance. 

Phylloxera  of  the  vine,  A.  Despkissis  {Agl.  Gaz.  N.  S.  Wales,  6  {1895),  No.  1,  pp. 
13-29,  figs.  31). — The  life  history  of  the  insect  and  remedial  measures  are  discussed. 

The  leaf  folder  and  leaf  skeletonizer,  H.  OshdRN  {Trans.  Iowa  Hort.  Soc.  1S03, 
pp.  174-176). — Brief  notes  on  Teras  minuta  and  Peinpelia  hammondi,  spraying  with  the 
arsenites  being  advised. 

The  gypsy  moth,  ,J.  Fletcher  {Rpt.  Ent.  Soc.  Ontario  1894,  pp.  67-72,  figs.  4).—K 
popular  discussion  of  the  insect,  its  life  history,  damage,  and  remedies,  with  an 
account  of  the  methods  employed  against  it  in  Massachusetts.  Spraying  with  arse- 
nate of  lead  is  chiefly  recommended. 
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Catastega  aceriella,  T.  W.  Fyles  {Bpt.  Ent.  Soc.  Ontario  1SD4,  p.  46).— Descrip- 
tion of  the  adult  form  of  this  maple  moth,  with  brief  notes  on  its  habits. 

An  attack  of  Ephestia  interpunctella,  H.  A.  Stevenson  (Rjjt.  Ent.  Soc.  Ontario 
1894,  p.  57). — A  brief  note  on  the  larva  of  this  moth  feeding  on  raisins.  The  attack 
was  checked  by  the  use  of  carbon  bisulphid. 

Pitcher  plant  moth,  J.  Fletcher  {Rpt.  Ent.  Soc.  Ontario  1894,  pp.  44-46). — 
Descriptive  and  life  history  notes  on  Exi/ra  rolandiana. 

Notes  on  a  few  Canadian  Coleoptera,  H.  Harrington  (Rpt.  Ent.  Soc.  Ontario 
1894,  pp.  47-49). — Brief  notes  on  21  species  of  beetles,  several  of  economic  value 
being  among  the  number. 

The  San  Jose  scale,  J.  Fletcher  (Rpt.  Ent.  Soc.  Ontario  1894,  pp.  73-76). — Con- 
cise descriptive,  life  history,  aud  remedial  notes  on  Aspidiotus  perniciosua,  kerosene 
emulsion  being  given  as  the  best  remedy. 

Injurious  fruit  insects  of  the  year  1894,  J.  Fletcher  (Rpt.  Ent.  Soc.  Ontario 
1894, pp.  76-81,  Jigs.  7). — Notes  on  a  number  of  insects  that  were  especially  injurious 
in  Ottawa  the  jjast  season,  particular  mention  being  made  of  the  pear  tree  psylla 
(Psyllapyi-icola),  the  apple  cigar-case  henveT  (Coleophorafletcherella),iin  otiorhynchid 
(Anametis  grisea),  and  the  spotted  paria  (Paria  sexnotata).  The  psylla  was  injurious 
for  the  first  time  and  is  recommended  to  be  treated  by  means  of  kerosene  emul- 
sion. 

Critical  catalogue  of  the  myrmecophilous  and  termitophilous  Arthropods,  E. 
Wasmann  (Berlin  :  F.  L.  Dames,  1894). — An  important  work  on  the  subject  in  all  its 
bearings. 

Kerosene  attachment  for  knapsack  spray  pumps,  H.  E.  Weed  (Garden  and 
Forest,  8  (1895),  p.  187,  fig.  1). 

The  economic  value  of  parasites,  F.  M.  Webster  (Rpt.  Ent.  Soc.  Ontario  1894, 
pp.  58-61,  figs.  3). — This  paper  was  read  before  the  section  on  entomology  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations  at  its 
meeting  in  1894  (E.  S.  R.,  6,  p.  266). 

Psilura  monacha  and  its  bacteria,  A.  Metzger  and  N.  J.  C.  Muller  (Mundener 
ForstUclie  Hefte.     Berlin  :  J.  Springer,  1895). 

Sixth  annual  meeting  of  the  Association  of  Economic  Entomologists  (Rpt. 
Ent.  Soc.  Ontario  1894,  pp.  82-112). — An  abridged  account  of  the  proceedings  and 
papers  of  the  meeting,  some  of  the  papers,  however,  being  printed  in  full.  The 
proceedings  were  published  at  length  in  Insect  Life,  vol.  Vli,  No.  2  (E.  S.  R.,  6^ 
p.  650). 

FOODS— ANIMAL  PRODUCTION. 

Miscellaneous  analyses  of  feeding  stuffs,  H.  Snyder  {Minnesota 
Sta.  Bui.  3(J,  pp.  129-145). — The  averages  are  giveii  for  analyses  made 
at  the  station  of  the  following  materials,  and  calculation  of  the  digesti- 
ble materials  in  the  same:  Clover  hay,  pea  hay,  vetch,  timothy  hay^ 
blue  grass  hay,  millet,  mixed  prairie  hay,  upland  prairie  hay,  blue  joint 
hay,  sedge  grass,  oat  hay,  corn  fodder,  wheat  straw,  oat  straw,  barley 
straw,  clover  straw,  green  rape,  pasture  grass,  green  clover,  corn  silage, 
sugar  beets,  maiigel-wurzels,  millet  seed,  barley,  corn,  oats,  peas, 
rye,  wheat,  "goose"  wheat,  flaxseed,  corn  meal,  corncobs,  cotton-seed 
meal,  gluten  meal,  germ  meal,  linseed  meal,  oat  feed,  wheat  bran, 
wheat  shorts,  wheat  germ,  wheat  flour,  wheat  screenings,  and  cockle 
bran. 

An  explanation  is  given  of  the  terms  used,  the  method  of  calculating 
the  nutrients  in  a  ration,  and  the  fuel  value  of  feeding  stuffs.    The 


FOODS ANIMAL    PRODUCTION. 


1009 


amounts  of  nutrients  furnished  by  one  dollar's  worth  of  a  variety  of 
feeding  stufts  at  local  prices  is  shown  in  the  following  table,  which  is 
taken  from  the  bulletin : 


Digestible  nutrients  and  heat  units  bought  for  one  dollar. 


JUud  of  feeding  stuff. 


Bran 

Bran 

Corn  meal 

Coru  nieul 

Corn  and  cob  meal. 

Corn.  shelU-d 

Wheat  shorts 

AVbeat  shorts 

Oats 

Linseed  meal 

Linseed  meal 

Barley... 

Peas 

Peas 

Gluten  meal 

Cotton  seed  meal.. 

Wheat 

Timothy  bay 

Praiiie  liay 

Clover  hay 

Millet  bay 

Kye 


Price. 


Per 
ton. 


$12.00 
15.00 
18.00 
12.  00 
10.00 


12.00 
IG.  00 


2S.  00 
U.  10 


22.00 
28.00 


8.00 

COO 

10.00 

8.00 


Per 
bushel. 


$0.50 
"".'30 


.48 

LOO 

.70 


Digestible  nutrients. 


Dry 
matter. 


Pounds. 

100 
80 
87 
132 
100 


72 
51 
59 
71 
48 
68 
71 
47 
87 
127 
103 
105 
138 


Protein. 


Pounds. 
20 
16 
10 
15 
10 

9 
17 
12 
10 
19 
23 

9 
12 
16 
22 
23 
14 

9 
11 
15 
10 
13 


Ether  ex- 
tract, 
mainly 
fat. 


Pounds. 
6 
5 
3 
5 
3 
3 
4 
3 
4 
5 
6 
2 
3 
4 
6 
7 
2 

3 
4 
3 
3 

2 


Nitrogen- 
free  ex- 
tract and 
liber. 


Pounds. 
71 
56 
74 

112 
86 
75 
90 
70 
56 
24 
28 
59 
36 
49 
43 
14 
70 

108 

138 
82 

121 
72 


Fuel 
value. 


Calories, 
19i,  610 
155,  045 
168,  915 
257,  345 
101,235 
168,  915 
216,  029 
165, 195 
139,  760 

91,105 
120,  210 
134,  930 
101,955 
137, 900 
146,  250 

97,395 
155,  987 
230,  295 
294,  040 
193,  095 
256,  236 
166,  550 


Popular  information  is  given  for  using  the  above  table  in  selecting 
feeding  stuffs,  and  remarks  on  the  factors  which  influence  the  composi- 
tion of  crops.  Under  the  latter  topic  analyses  are  given  of  timothy  cut 
at  3  different  stages  to  show  the  effect  of  stage  of  growth  on  com- 
position. A  sample  of  timothy  weigliin  g  25  lbs.  was  exposed  to  1  heavy 
shower  and  3  heavy  dewfalls.  At  the  end  of  5  days  the  hay  weighed 
21.5  lbs.  The  percentage  of  each  nutrient  lost  by  exposure  was,  ash 
17.26,  fat  7.47,  protein  7.G9,  fiber  0.20,  nitrogen-free  extract  25.78.  "  The 
rain  removed  12  per  cent  of  the  best  part  of  the  dry  matter  of  the 
hay.  .  .  In  actual  haymaking  the  loss  would  have  been  larger,  because 
some  of  the  hay  would  have  been  lost  mechanically." 

The  digestibility  of  wheat,  H.  Snyder  {Minnesota  Sta.  Bui.  36,  pp. 
140-148). — The  digestibility  of  wheat  was  determined  by  feeding  it  to 
young  pigs  (1)  whole  in  connection  with  cracked  corn  and  (2)  cracked 
in  connection  with  corn.  Only  the  average  results  of  the  trials  are 
given,  which  are  as  follows: 

Digestion  coefficient  for  tvhole  and  cracked  tvheatfed  to  pigs. 


Dry  matter 

Ash 

Ether  extract  (fat)  — 

Protein  (gluten) 

Fiber 

Nitrogen-free  extract 


Whole 
yrheat. 


Craclied 
wheat. 


Per  cent. 

72 
44 
60 
70 
30 
74 


Per  cent. 
82 
50 
70 
80 
60 
83 
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"The  results  show  a  difference  of  10  per  cent  digestibility  in  favor  of  the  cracked 
wheat.  Had  the  wheat  formed  more  than  half  of  the  ration,  the  difference  in 
digestibility  would  undoubtedly  have  been  even  greater. 

"[The  above  coefficients  are  compared  with  those  for  cracked  barley,  wheat,  shorts, 
wheat  bran,  and  cracked  corn.] 

"  The  digestibility  of  cracked  wheat  comiiares  very  favorably  with  other  grains. 
It  does  not  appear  to  be  quite  as  digestible  as  corn,  but  the  dry  matter  is  more 
digestible  than  that  of  barley,  shorts,  or  bran." 

When  the  wheat  was  fed  whole  some  of  the  kernels  passed  the 
animals  undigested.  These  kernels  were  washed  in  distilled  water 
and  analyzed,  the  result  being  compared  with  the  composition  of  the 
wheat  as  fed. 

"The  only  noticeable  difference  is  about  2^  per  cent  more  water  in  the  wheat 
recovered  from  the  manure.  When  the  results  are  compared  on  the  basis  of  the  dry 
matter  the  differeuce  in  composition  between  the  2  samples  is  very  slight." 

The  digestible  dry  matter  and  nutrients  in  a  bushel  of  wheat  and  of 
corn  are  compared  as  follows : 

Digestible  nutrients  in  a  bushel  of  wheat  and  corn. 


Dry  matter. 


Fat. 


Protein. 


Carbohydrates, 


Fuel  value. 


Wheat 
Corn  ... 


Pounds. 
43.5 
43.5 


Pounds. 
1.0 
1.5 


Pounds. 
7.0 
4.5 


Pounds. 

3.5.0 
37.5 


Calories. 
82,315 
84,407 


"When  wheat  and  corn  are  both  selling  at  50  cts.  per  bushel  the  50  ctS.  will  pur- 
chase the  same  amount  of  digestible  dry  matter  of  either  wheat  or  corn,  but  the 
digestible  dry  matter  in  the  bushel  of  wheat  contains  2^  lbs.  more  of  digestible  pro- 
tein, while  the  bushel  of  corn  contains  2-J  lbs.  more  of  digestible  carbohydrates. 
The  amount  of  heat  units  produced  by  each  grain  is  about  the  same.  .  .  . 

"Furthermore,  the  manure  from  the  wheat  is  worth  about  25  per  cent  more  than 
the  manure  from  the  corn." 

Corn  on  the  cob  and  corn  meal,  W.  P,  Wheeler  {J^ew  York  State 
JSta.  Rpt.  1893,  pp.  235-237). 

Synopsis. — A  comparison  of  com  meal  with  ear  corn  on  2  lots  of  4  pigs,  lasting  63 
days.  The  lot  on  corn  meal  made  the  larger  and  more  economical  gain,  both 
financially  and  for  the  dry  matter  eaten. 

Eight  pigs,  Poland  China-Duroc  cross,  weighing  about  110  lbs.  each, 
were  divided  into  2  lots  with  2  sows  and  2  barrows  in  each.  Both  lots 
received  the  same  amount  of  a  grain  mixture  (5  parts  wheat  bran,  3  of 
cotton  seed  meal,  1  of  linseed  meal,  and  1  of  middlings),  and  in  addi- 
tion one  lot  had  all  the  ear  corn  it  would  eat  and  the  other  lot  had  an 
equivalent  amount  of  corn  meal.  Eighty-nine  per  cent  by  weight  of 
the  ear  corn  was  kernels.  The  trial  lasted  from  February  13  to  April 
17,  being  divided  into  2  periods.    The  average  results  follow: 
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Coiitpnyison  of  corn  meal  tvith  ear  corn  on  pigs. 


Lot. 


Food. 


Corn  meal: 

First  jieriod.. 

Second  iieriod 
Corn  ou  the  cob: 

First  period . . 

Second  period 


Average 

tliiily 

gain  in 

weiglic. 


Pounds. 

0.75 

.70 

.56 
.48 


Food  e.Tten  per  100 
lbs.  live  weight 
per  day. 


Total. 


Dry 

matter. 


Dry  mat- 
ter eaten 

per 

po'nd  of 

gain. 


Pounds:. 
2.48 
2.21 

2.65 
2.22- 


Povndn. 
2.06 
1.84 

2.27 
1.90 


Pounds. 
2.75 
2.63 

4.05 
3.96 


Cost  of 

food  per 

pound  of 

gain. 


Cents. 
3.43 
3.26 

4.11 
3.96 


In  estimating  the  cost  of  food  corn  is  rated  at  $15  and  corn  meal  at 
$20  per  ton. 

"At  the  close  of  the  trial  the  average  weight  for  lot  E  was  173.4  lbs.  and  for  lot 
F  155  lbs.  The  gain  made  by  lot  E  cost  for  the  first  period  16.5  per  cent  less  than 
that  made  by  lot  F  and  during  the  second  period  17.7  per  cent  less." 

Is  it  advantageous  to  feed  wheat  and  rye  instead  of  the  bran 
from  the  same?  A.  Emmerling  and  P.  Jensen  [Landic.  Wochenbl. 
Sollies.  Hoist,  44  (1894),  Xos.  45,  pp.  610,  620;  48,  pp.  ^67,  668;  19,  pp. 
684,  685), — A  controversy  as  to  whether  it  is  most  advantageous  from 
a  financial  standpoint  to  sell  wheat  and  rye  and  buy  bran  for  feed- 
ing. Emnierling,  in  the  first  paper,  calculates  the  value  of  the  digest- 
ible nutrients  in  wheat  and  bran  and  concludes  that  with  wheat  at 
80  cts.  per  bushel  and  bran  at  about  $17.25  per  ton,  the  Hamburg 
prices,  it  is  advisable  to  sell  wheat  and  buy  bran,  and  states  that 
the  same  would  apply  to  rye.  Jensen  criticises  his  taking  Hamburg 
prices  instead  of  Kiel,  and  contends  that  at  the  local  prices  for  wheat 
and  bran  the  calculations  show  the  farmer  can  better  afford  to  feed  his 
wheat  than  to  draw  it  to  market  and  buy  bran. 

Einmerling  recalculates  the  values  on  the  basis  of  prices  at  a  number 
of  points  and  insists  that  farmers  reasonably  convenient  to  depots  are 
warranted  in  selling  tlie  grain  and  buying  bran. 

The  source  of  fat  in  milk,  P.  Collier  {¥ew  York  State  Sta.  Rpt. 
1893,  pp.  156-173). — This  article  opens  with  a  discussion  of  the  mech- 
anism and  chemistry  of  digestion,  and  of  the  theories  of  the  formation 
of  fat  from  albuminoids  in  the  food.  Data  for  the  fat  in  the  food  and 
in  the  milk  in  the  90-day  breed  test  at  the  World's  Fair  are  presented, 
of  which  the  following  is  a  summary: 

Fat  in  food  and  in  milk  in  World's  Fair  breed  test. 


Ereod  of  animals. 

Fat  eaten. 

Fat  digested. 

Fat  in  milk. 

Pounds. 
H,  881.  2 
3.  ToU.  6 
4.101.1 

Potinds. 
2,  706. 2 
2,  4.S6.  2 
2,  932.  6 

Pounds. 
3.516.1 

2,  784.  6 

2, 410.  0 

Total 

11,741.9 

8, 125.  0 

8,710.7 
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"It  appears  that  there  was  upon  an  average  7.2  per  cent  more  fat 
recovered  in  the  milk  than  was  digested  in  the  food  fed." 

The  total  and  digestible  fat  were  calculated  from  average  figures  for 
composition  and  digestibility  of  the  feeding  stuffs  used.  It  is  calculated 
that  had  the  percentage  of  digestible  fat  in  the  concentrated  food  been 
0.38  per  cent  higher  "it  would  have  been  sufficient  to  meet  all  the 
demands  upon  the  animals  for  the  fat  produced  in  the  milk  and  the 
increase  in  live  weight  of  the  animals  during  the  trial." 

The  results  for  1893  of  the  test  of  breeds  at  the  station  are  next  cited. 
It  is  shown  that  23  cows  in  their  first  period  of  lactation,  18  in  their 
second,  and  10  in  their  third  consumed  the  following  amounts  of  food 
nutrients  and  produced  the  following  amounts  of  fat  in  milk: 

Food  nutrients  eaten  and  fat  produced  in  milk. 


Num- 
ber 
of 

cows. 


Period  of  lactation. 


Nutrients  eaten. 


Albumi- 
noids. 


Caiboby- 
drates. 


Crude  fat. 


'  Pure ' 

fat. 


Fat  pro- 
duced 
in  milk. 


First 

Second 

Tliird 

Total 
Ratio 


Pound*. 

22,911.20 

14,063.10 

6,  733.  60 


Pounds. 

113,388.10 

68,  023. 70 

30,961.70 


Pounds. 
9,958.90 
6, 454.  70 
3, 160. 50 


Pounds. 
8, 226. 10 
5, 331. 60 
2, 615. 50 


Pounds. 
6,  810.  20 
4, 363.  20 
2,  272. 00 


43,  707.  90 
3.25 


212,  556.  50 
15.81 


19, 580. 10 
1.46 


16, 173.  20 
1.20 


13. 445.  40 
1.00 


"There  was  during   these  three  periods    an  average    increase  of  161  lbs.,   or  a 

total  of  3,134  lbs.  in  the  live  weight  of  the  animals  under  experiment,  and  if  we 

assume  the  estimate  of  8.7  per  cent  as  the  amount  of  fat  represented  in  this  gain  it 

.  will  amount  to  272.7  lbs.,  which,  added  to  the  fat  of  the  milk,  will  give  13,718.1  lbs. 

as  the  fat  produced  by  these  animals. 

"If  now  we  allow  the  crude  fat  of  the  food  to  contain  17.4  per  cent  of  impurities, 
there  would  remain  82.6  per  cent,  or  16,173.2  lbs.  of  pure  fat  in  the  food  eaten  by 
these  animals,  or  18  per  cent  more  fat  than  was  produced  by  them  in  their  milk  or 
increase  in  weight.  This  will  present  a  loss  of  15.3  per  cent  of  the  pure  fat  through 
lack  of  digestibility,  a  loss  greater  than  appears  to  exist  in  many  experiments 
made.  .  .  . 

"It  would  seem  that  until  strong  proof  shall  be  submitted  that  the  fat  of  milk  is 
derived  from  other  constituents  of  the  food  its  source  at  present  must  be  held  as  the 
fat  present  in  the  food  of  the  animal. 

"It  is  proposed  to  make  other  experiments  the  coming  season  to  clear  up  this 
point,  if  possible." 

Effect  of  fat  on  the  utilization  of  the  albuminoids  of  the  food,  R. 
Laas  [Ztschr.  physiol.  Ghem.,  20,  ifo.  3,  pp.  233-218). — In  2  experiments 
dogs  were  fed  on  horse  fiesh  freed  from  fat  as  far  as  possible,  a  quantity 
of  fat  being  added  to  this  in  a  second  period.  The  results  are  believed 
to  warrant  the  conclusion  that  the  utilization  of  the  albuminoids  of  the 
food  is  increased  by  the  addition  of  fat — i.  e.,  more  nitrogen  was  stored 
in  the  body  on  a  constant  ration  of  nitrogen  when  fat  was  added. 
Accompanying  this  no  diminution  in  the  decomposition  process  in  the 
intestines  could  be  detected.  In  this  respect  the  action  of  fat  is  unlike 
that  of  carbohydrates,  which  have  been  found  to  materially  decrease 
the  splitting  up  of  the  albuminoids  in  the  intestines. 
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On  the  question  of  the  formation  of  fat  from  albuminoids  in 
the  animal  body,  M.  Kumagawa  {Mitt.  med.  Fac.  k.  Jap.  Univ., 
Tokyo,  3  [1891),  p.  1;  abs.  in  Chem.  Ztg.,  19  (1895),  iV"o.  16,  Repert., 
p.  58). — The  author's  experiments  were  on  dogs.  They  indicated  that 
the  animal  body  is  not  ca])able  under  normal  conditions  of  forming  fat 
from  albuminoids.  When  albuminoids  are  fed  in  such  large  quantity 
that  they  alone  more  than  fulfill  all  the  food  requirements  of  the  animal, 
the  decomi)osition  of  the  nitrogen -free  materials  of  the  food  nearly 
ceases,  and  the  fat  and  the  carbohydrates  of  the  food  are  almost  com- 
pletely stored  in  the  body  as  fat. 

Soiling  crops,  1894,  J.  Wilson  (loica  Sta.  Bui.  27,  pp.  85-104).— 
To  test  the  value  of  a  number  of  soiling  crops,  6  cows,  including  2  Hol- 
steins,  2  Shorthorns,  and  2  Eed  Polls,  were  fed  from  June  28  to  August 
28  a  basal  ration  of  5  lbs.  of  hay  and  9  lbs.  of  corn-and-cob  meal  per 
head  daily,  to  which  the  following  green  crops  were  added  in  separate 
periods  of  7  or  8  days :  Peas  and  oats,  red  clover,  fodder  from  sweet 
corn,  soja  bean,  and  cowpea.  The  supply  of  cowpea  was  so  small  that 
only  2  cows  (Holsteins)  could  be  fed  upon  it.  The  analyses  are  given 
of  the  soiling  crops  used,  and  tests  of  the  composite  samples  of  the 
milk.  Data  are  also  given  for  the  yield  of  milk  and  butter,  and  the 
flavor,  volatile  fatty  acids,  and  melting  point  of  the  butter  produced 
on  each  soiling  crop.     The  results  are  summarized  below: 

Average  results  with  soiling  crops. 


Yield  of 
milli. 

Fat  con- 
tent. 

Yield  of 
fat. 

Yield  of 
butter. 

Qualities  of  butter. 

Soiling  crop. 

Flavor 

ou  ba.sis 

of  45. 

Volatile 
acids. 

Melting 
point. 

Pounds. 
160 
155 
134 
130 

54 
54 

Per  cent. 

2.78 
2.96 
2.64 
3.08 

3.16 
2.17 

Pounds. 
4.42 
4.59 
3.52 
3.99 

1.69 
1.49 

Pounds. 
5.16 
5.35 
4.10 
4.65 

1.97 
1.73 

43 

43 
45 
45 

43 

Oe. 

29.95 
29.90 

Deg.  0. 
32.20 

32.60 

28.95 
28.70 

33.00 

Cowpea  (cows  Noa.  115  and 
213) 

32.50 

Corn  fodder  (Nos.  115  and  213) . 

As  the  cowpea  was  fed  to  only  2  cows,  the  data  are  given  for  these 
2  cows  while  receiving  corn  fodder,  for  comparison. 

"The  soja  Lean  makes  butter  of  a  superior  flavor;  the  creamery  experts  pronounced 
it  equal  to  butter  from  corn.   .  .   . 

"The  cows  did  not  eat  it  readily  at  first,  but  after  getting  it  sprinkled  with  bran, 
and  salt  for  a  few  days  they  ate  it  readily.  While  getting  accustomed  to  it  the  milk 
flow  shrunk  consiflerably,  but  at  the  end  of  the  test  period,  August  19,  they  had 
reached  a  larger  flow  than  at  any  time  during  the  feeding  of  sweet  corn,  and,  not- 
withstanding the  shrinkage  while  getting  used  to  it,  the  average  daily  yield  of  but- 
ter fat  reached  3.97  lbs.,  and  the  last  4  days  of  the  test  went  over  4  lbs.  This 
shows  the  value  of  plants  richer  in   protein   than  corn  is." 

The  investigation  of  the  several  breeds  of  dairy  cattle  with 
reference  to  their  relative  value  in  the  production  of  milk,  but- 
ter, and  cheese,  P.  Collier  {New  York  State  Sta.  Itpt.  1893,  pp.  10- 
156,  pis  4).— The  record  of  this  extended  investigation  is  continued  from 
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the  Annual  Eeports  of  the  station  for  1891  and  1892  (E.  S.  E.,  4,  p.  255; 
6,  p.  68).  The  record  includes  26  cows  of  the  following  breeds:  Ayr- 
shire, Jersey,  American  Holderness,  Guernsey,  Devon,  Holstein,  and 
Shorthorn.  It  covers  for  some  of  the  cows  a  part  of  the  first  period  of 
lactation,  for  others  parts  of  the  second  and  third  periods,  and  for  2 
cows  parts  of  the  third  and  fourth  periods.  The  data  given  show  for 
each  cow  the  date  of  calving,  and  kinds  and  amounts  of  food  eaten,  the 
food  ingredients  eaten,  the  yield  and  comiiosition  of  milk,  yield  of  milk 
constituents,  and  general  averages  for  each  month  of  lactati(m;  the 
relation  of  fat  in  the  food  to  fat  in  the  milk  in  each  period  of  lactation, 
the  cost  of  production  of  milk  and  fat,  the  percentage  variation  by 
months  in  food  and  milk  constituents,  comparisons  of  successive  i)eriods 
of  lactation,  and  the  relative  size  and  number  of  globules  in  the  milk  of 
each  breed  in  the  different  periods  of  lactation;  and  analyses  of  mixed 
hay,  corn  silage,  corn  fodder,  alfalfa  fodder,  sorghum  fodder,  rye  fod- 
der, oat  and  pea  fodder,  beets,  mixed  grain,  wheat  bran,  and  oats  fed 
in  the  trial. 

Owing  to  the  different  periods  of  lactation  in  which  the  cows  were, 
it  is  impracticable  to  give  any  concise  statement  of  the  results  for  the 
period  covered  which  would  not  be  misleading.  The  only  discussion 
of  the  results  in  the  report  is  with  reference  to  the  source  of  the  fat  in 
milk  (see  p.  1011). 

Cotton-seed  feed  for  dairy  cows,  H.  P.  Armsby  and  E.  H.  Hess 
{Pennsylvania  Sta.  Bui.  28,  pp.  22). — "  Quite  recently  there  has  been 
brought  before  the  farmers  of  this  State  what  is  designated  as  'cotton- 
seed feed,'  which  purports  to  be  a  mixture  of  5  parts  of  the  hulls  with 
1  of  cotton-seed  meal  by  weight.  The  result  is  a  very  bulky  feed, 
weighing  about  13  lbs.  j)er  bushel,  which  is  offered  at  the  price  of 
$11.50  per  ton  in  bulk  in  car  lots  at  any  point  in  Pennsylvania." 

Analyses  of  4  samples  of  this  material  and  the  computed  composi- 
tion of  a  mixture  of  1  part  of  cotton-seed  meal  to  5  jjarts  of  hulls  are 
given,  as  follows: 

Composition  of  cotton-seed  feed. 


Constituents. 


Water 

Ash 

Albuminoids ?  tj j^„-„ 

Kon-olbM.,nuoid8P'^''t"'i 

Orndti  liber 

Nitroiieu-ftee  extract 

Fat 

Total 


Com- 
puted 
1  to5. 


Per  cent. 
13.07 
3.28 

10.  05^ 

36.61 

33.22 

3.17 


100. 00 


Sample 

Ko. 
U510. 


Per  cent. 
13. 07 
2.45 
6.92 

.88 

43.28 

30.67 

2.73 


100. 00 


Sample 

No. 
15966. 


Per  cent. 

13.07 

3.39 

9.51 

.75 

33. 12 

36.77 

3.39 


100.  00 


.Sample 

No. 

16034. 


Per  cent. 

13.07 

2.55 

7.21 

1.22 

32.54 

40.60 

2.75 


100. 00 


Sample 

No. 

16562. 


Per  cent. 
13.07 
2.92 
10. 25 
.40 
34.31 
36.01 
3.04 


100. 00 


The  cost  of  amixtuie  of  1  part  of  cotton-seed  meal  to  5  parts  of 
hulls  is  reckoned  at  $10.42  per  ton,  plus  the  cost  of  mixing. 

The  digestibility  of  cotton-seed  feed  was  determined  in  an  experi- 
ment with  3  steers.     This  material  was  fed  alone  from  March  23  to 
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April  21,  the  excreta  being  analyzed  during  the  last  7  days.  The 
results,  together  with  those  obtained  at  the  North  Carolina  Station 
with  2  mixtures  of  cotton  seed  meal  and  hulls,  are  given,  as  ^jllows: 

Digestihility  of  cotton-seed  feed. 


Pennsylvania  experiments. 

North  Carolina expeiiments. 

Constituents. 

steer  1. 

steer  2. 

steer  3. 

Average. 

1  of  meal  to 
6  of  liuUs. 

1  of  tiiphI  to 
4  of  Iiuils. 

Per  cent. 
42 
20 
36 
28 
53 
83 

Per  cent. 
45 

Per  cent. 
43 
24 
41 
32 
50 
84 

Per  cent. 
43 
15 
36 
31 
54 
84 

Per  cent. 
46 

25 
46 
40 
50 
82 

Per  cent. 

54 

Ash 

46 

32 
33 
59 
86 

54 
45 

58 

Fat . .". 

85 

Upon  the  basis  of  the  above  data  the  digestible  food  ingredients  in 
100  lbs.  of  material,  and  the  cost  of  the  digestible  materials  (reduced  to 
starch  equivalent]  in  a  number  of  common  feeding  stuffs,  are  compu  ed. 

"Both  as  ref^ards  bulk,  cliemical  composition,  and  proportion  of  digestible  matter 
the  cotton-seed  feed  corresponds  more  nearly  to  a  coarse  fodder  than  to  a  grain  feed. 
The  results  of  our  digestion  experiments  show  it  to  contain  rather  less  total  digesti- 
ble matter  than  either  clover  or  timothy  hay  and  a  little  more  than  good  corn  fodder. 
It  has,  however,  a  somewhat  larger  proportion  of  protein  than  either  corn  fodder  or 
tiniotliy  hay  but  less  than  clover  hay.  In  proportion  to  the  amount  of  digestible 
matter  which  it  contains  it  is  a  relatively  expensive  feed,  costing  more  per  pound  of 
digestible  matter  than  any  of  the  feeds  named  in  the  table  with  the  exception  of 
cotton-seed  meal.  The  indications  of  the  digestion  experiments,  therefore,  are  that 
the  feed  contains  only  a  moderate  amount  of  actual  food  and  that  it  is  too  costly  to 
compete  with  more  familiar  feeding  stuffs." 

Two  feeding  trials  were  made  to  test  cotton-seed  feed,  each  with  2 
lots  of  3  cows  each.  In  the  first  trial  a  ration  of  8  lbs.  of  bran  and  cotton- 
seed feed  ad  libitum  was  compared  with  one  of  7  lbs.  of  corn  meal,  and 
3  lbs.  of  cotton-seed  meal  with  corn  fodder  and  clover  hay  ad  lihitum. 
These  were  fed  in  2  alternating  periods  of  21  days.  The  milk  was 
weighed  and  composite  samples  taken  for  testing.  Some  difficulty  was 
experienced  in  inducing  the  cows  to  eat  the  cotton-seed  feed. 

The  2  rations  contained  practically  the  same  amount  of  dry  mat- 
ter, but  the  cotton-seed  feed  ration  contained  considerably  less  digest- 
ible matter,  owing  to  its  low  rate  of  digestibility.  The  average  results 
of  the  trial  are  summarized  in  the  following  table: 

Average  results  of  comparison  of  rations  on  milch  coiva. 


Eation, 

Average  daily  yield. 

Cost  of  food  per  pound 
of  product. 

Net  profit  per 

MUk. 

Milk 
solids. 

Butter 
fat. 

Milk. 

Butter 
fat. 

But- 
ter." 

head  daily. 

Hay  and  corn  fodiler   ra- 

Pouvds. 
16.94 
13.74 

Pounds. 
2. 194 

1.828 

Pound. 

0.745 

.670 

Gent. 

o.n 

.89 

Cents. 
17.50 
18.34 

Gentn. 
14.87 
15.59 

Cents.  '  Percent. 
11.77             90.27 

Cottou-seed  feed  ration... 

9.74            79.24 

'  Assuming  0.  85  lb.  of  butter  fat  to  Bake  1  lb.  of  butter. 
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The  cost  and  profit  are  based  oi.  liaj  at  $10,  corn  fodder  $4,  corn 
meal  $18,  cotton-seed  meal  $26,  bran  $14,  and  cotton-seed  feed  $11.50 
per  ton,  butter  at  25  cts.  per  pound,  and  skim  milk  at  20  cts.  per  100  lbs. 

"A  ration  of  cotton-seed  feed  and  bran  produced  19  per  cent  less  milk  and  10  per 
cent  less  butter  than  one  of  corn  fodder,  mixed  hay,  com  meal,  and  cotton-seed  meal 
containing  an  equal  amount  of  dry  matter. 

"  Tlie  feed  cost  per  pound  of  milk  was  13  per  cent  lower  and  per  pound  of  butter 
5  per  cent  lower  on  the  hay  and  fodder  ration  than  on  the  cotton-seed  feed  ration. 

"The  net  profit  per  day  and  head  was  17  per  cent  less  on  the  cotton-seed  feed 
ration  than  on  the  hay  and  fodder  ration." 

The  experiment  was  repeated,  using  a  second  lot  of  cotton-seed  feed. 
The  general  plan  of  the  experiment  was  practically  the  same  as  the 
first,  the  lots  being  reversed  on  the  rations.  Each  lot  received  2  lbs.  of 
bran  and  6  lbs.  of  Buffalo  gluten  meal  per  head  daily,  and  one  lot  had 
clover  hay,  while  the  other  had  cotton-seed  feed  ad  libitum  as  coarse 
fodder.  Four  pounds  of  corn  meal  was  fed  to  offset  the  cotton-seed 
meal  in  the  cotton-seed  feed,  but  this  turned  out  to  be  too  much,  as 
the  cows  did  not  eat  as  much  of  the  feed  as  was  anticipated.  From  9^ 
to  12J  lbs.  of  the  cotton-seed  feed  was  eaten  daily,  which  would  contain 
less  than  2  lbs.  of  cotton-seed  meal. 

The  average  daily  yield  on  the  cotton-seed  feed  ration  was  15.25  lbs. 
of  milk  and  0.763  lb.  of  butter  fat,  and  on  the  clover  hay  ration  17.9 
lbs.  of  milk  and  0.814  lb.  of  butter  fat. 

"As  in  the  former  experiment,  the  cotton-seed  feed  ration  produced  less  milk  and 
butter  than  the  ration  with  which  it  was  compared.  .  .  . 

"The  financial  results  of  this  experiment  are  slightly  in  favor  of  the  cotton-seed 
feed  ration,  and  thus  apparently  contradict  those  of  the  previous  trial.  It  is  to  be 
borne  in  mind,  however,  that  in  this  second  trial  the  cotton-seed  feed  was  compared 
with  a  heavier  ration.  .  .  . 

"Plainly,  however,  the  first  method  of  comparison  is  the  one  best  adapted  to  give 
a  fair  idea  of  the  value  of  the  new  feed,  and  hence  we  shall  give  much  more  weight 
in  our  conclusions  to  the  results  of  the  first  experiment." 

The  authors'  conclusions  are: 

"  (1)  The  results  of  these  investigations  indicate  that  cotton-seed  feed  is  too  expen- 
sive, in  proportion  to  the  amount  of  food  which  it  contains,  to  successfully  compete 
on  equal  terms  with  ordinary  dairy  foods  at  average  prices. 

"  (2)  The  results  of  these  experiments  show  that  under  average  market  conditions 
a  very  considerable  profit  may  be  realized  by  the  conversion  of  dairy  foods  into  milk 
and  butter.  The  net  profit  over  the  estimated  cost  of  feed  and  care  in  these  experi- 
ments ranged  from  77  to  95  per  cent." 

Pig  feeding,  different  breeds,  W.  P.  Wheeler  {New  York  State 
Sta.  Bpt.  1893,  pp.  224-234). 

Synopsis. — Two  experiments  in  feeding  young  pigs  of  different  breeds  from  birth  until 
a  little  over  7  months  old,  in  one  case,  and  until  10  weeks  old  in  the  other.  In 
the  experiment  for  7  months  the  average  gain,  cost  of  gain,  and  shrinkage  in 
dressing  were  practically  the  same  for  all  breeds.  In  the  other  experiment  the 
Poland  China  and  Berkshires  made  slightly  the  best  gains,  but  the  Duroc  and 
the  Duroc-Poland  China  cross  the  most  economical. 

The  record  is  given  for  8  Berkshires,  8  Poland  Chinas,  and  6  Poland 
China-Duroc  cross  fed  from  birth  until  a  little  over  7  mouths  old,  and 
for  3  Berkshire-Cheshire  cross  until  4^  months  old.    They  were  kept 
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with  the  sows  until  they  had  learned  to  eat  readily  from  the  trough. 
They  were  fed  skim  milk,  to  which  wheat  bran  was  added  during  the 
first  4  weeks,  a  mixture  of  equal  parts  of  bran  and  middlings  during 
the  next  5  or  6  weeks,  and  the  same  with  increasing  amounts  of  corn 
meal  during  the  remainder  of  the  trial.  The  nutritive  ratio  increased 
from  abont  1 :2,5  at  the  beginning  to  about  1 :5.8  at  tlie  close. 

In  calculating  the  cost  of  food  bran  is  rated  at  $18,  middlings  at 
$20,  and  corn  meal  at  $22  -per  ton,  and  skim  milk  at  25  cts.  per  100  lbs. 

"The  average  weight  of  the  Berkshire  pigs  at  hegiuning  was  3.7  lbs.,  of  the 
Poland  China  2.9  lbs.,  and  of  the  Poland  China-Duroc  cross  3.7  lbs.  The  average 
■weight  of  the  Herkshire-Cheshire  cross  was  2.1  lbs.  At  the  close  of  the  feeding  trial, 
which  lasted  a  little  less  than  7  montlis,  the  Berkshires  averaged  198.8  lbs.  in  weight, 
the  Poland  Chinas  196.5  lbs.,  and  the  Poland  China-Duroc  cross  197.8  lbs.  All  the 
pigs  were  entirelj'  healthy  thronghout  the  trial.  The  cost  of  all  gain  made  for  the 
whole  trial,  was  for  the  Berkshires  3.82  cts.  per  pound,  for  the  Poland  Chinas  3.76 
fts.,  for  the  Poland  China-Duroc  cross  3.80  cts. — practically  the  same  for  all.  The 
Poland  China  pigs  were  ready  to  leave  the  sow  about  a  week  younger  than  the  others. 
The  Berkshire  sow  lost  most  in  weight  while  suckling  the  pigs  and  the  PolandChiua 
the  least.  The  cost  of  food  to  restore  the  weight  lost  was  for  the  Poland  China  sow 
12.41  cts.  per  pound,  for  the  Berkshire  5.88,  and  for  the  Duroc  4.96  cts.  per  pound. 
Six  pigs  from  each  lot  were  killed  and  dressed  at  the  end  of  the  trial  and  the  aver- 
age loss  in  weight  by  dressing  was  for  the  Berkshire  22.9  per  cent,  for  the  Poland 
China  21.8  per  cent,  and  for  the  Poland  China-Duroc  cross  22.3  per  cent.  In  the 
feeding  experiment  made  the  year  before  with  Poland  China,  Duroc,  and  Berkshire 
pigs  at  a  time  when  little  skim  milk  was  available  and  only  grain  was  fed,  the 
Poland  China  made  a  much  more  profitable  growth  than  the  others."' 

The  record  is  also  given  for  a  number  of  Poland  Chinas,  Berkshires, 
Durocs,  and  Poland  China-Duroc  cross  fed  for  10  weeks,  being  kept 
with  the  sows  during  the  whole  trial. 

"  For  the  first  5  weeks  the  food  was  skim  milk  and  wheat  bran,  and  for  the  next 
5  weeks  skim  milk  and  mixed  grain,  consisting  of  eqnal  parts  of  wheat  bran  and 
ground  oats.  .  ,  . 

"At  the  end  of  10  weeks  the  average  weights  were  37  lbs.  for  the  Poland  China, 
38.8  lbs.  for  the  Berkshire,  31.1  lbs.  for  the  Duroc,  33.6  lbs.  for  the  Poland  China- 
Duroc  cross.  .  .  . 

"  For  the  first  period  the  gross  cost  of  the  gain  made  was  least  for  the  Poland 
China-Duroc  cross,  but  considering  the  value  of  weight  lost  by  the  sow  at  the  cost 
of  afterwards  restoring  it,  the  Berkshire  pigs  made  the  most  profitable  gain.  For 
the  second  period  the  gross  cost  of  increase  of  weight  was  least  for  the  Poland 
China-Duroc  cross,  and  considering  the  cost  of  weight  lost  by  the  sow,  the  cost  of 
the  weight  gained  was  least  for  the  Durocs." 

Pig  feeding,  wet  and  dry  feed,  W.  P.  Wheeler  {New  York  State 
Sta.  Bpt.  1893,  pp.  219-223). 

Synopsis. — Two  trials  to  compare  the  same  grain  food  when  fed  dry  and  when 
soaked.  In  the  first  trial  both  lots  of  pigs  had  the  same  quantity  of  food,  but 
in  the  second  it  was  given  ad  libitum.  In  the  first  trial  the  gains  were  the  same 
on  wet  and  dry  feed,  but  in  the  second  the  lot  on  soaked  grain  ate  a  little  more 
and  made  a  slightly  greater  and  more  economical  gain. 

First  trial  (pp.  219-221). — Fourteen  pigs,  Poland  Chinas,  Berkshires, 
and  Durocs,  averaging  138  lbs.  each,  were  divided  into  2  lots  and  fed 

>E.  S.  R.,  6,  p.  70. 
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like  araonnts  of  food  from  Jane  8  to  Soptember  4.  The  food  for  lot  A 
was  mixed  with  2  or  '5  time.s  it  weight  of  water  and  allowed  to  stand 
24  hours  before  feeding,  while  that  for  lot  B  was  fe<l  dry.  It  consisted 
of  corn  meal  and  a  mixed  grain,  which  was  varied  as  the  feeding 
advanced.  Water  was  kept  before  both  lots.  The  results  for  each  lot 
are  tabulated,  based  on  the  average  per  day  per  100  lbs.  live  weight. 

"The  total  gaius  made  by  each  lot  for  the  whole  trial  were  almost  exactly  the 
same — 549  lbs.  for  lot  A  and  548  lbs.  for  lot  B.  The  total  food  consumed  was  the 
same  for  each  lot.  Considerable  more  water  was  taken  by  the  lot  having  the  wet 
food.  .  .  . 

"The  wet  food  for  lot  A  was  always  eaten  very  much  faster.  .  .  . 

"The  average  loss  in  dressing  for  market  was  22.8  per  cent  for  lot  A  and  22.2 per 
cent  for  lot  B — practically  no  difference." 

The  lot  on  dry  [jod  made  the  steadier  gain. 

Second  trial  (pp.  222,  223). — In  this  2  lots  of  8  pigs  each  were  used, 
averaging  133  lbs.  in  weight,  and  including  Poland  Chinas,  Borkshires, 
Durocs,  Chester  Whites,  and  a  Berkshire-Cheshire  cross.  The  iood 
consisted  of  corn  and  a  mixture  of  wheat  bran,  cotton-seed  meal,  lin- 
seed meal,  and  middlings,  and  was  fed  ad  libitum.  The  trial  lasted  from 
February  9  to  April  13.     The  results  are  tabulated  as  for  the  first  trial. 

"  The  hogs  in  lot  D  having  the  food  which  was  mixed  with  water  and  soaked  about 
24  hours  ate  a  little  more  than  those  in  lot  C  having  dry  food,  and  made  a  slightly 
more  economical  gain,  the  cost  of  the  gain  in  weight  being  4.7  per  cent  less  than  for 
the  lot  having  dry  food.  Lot  D  took  a  very  little  more  corn  meal  in  proportion  to 
the  mixed  grain  than  did  lot  C,  and  the  nutritive  ratio  of  their  ration  was  very 
slightly  broader  in  consequence. 

"There  was  an  excessive  quantity  of  food  taken  by  the  hoga  in  both  lots,  and  2 
hogs  in  lot  D  suffered  from  indigestion,  etc.,  after  the  close  of  the  trial,  and  1  (Duroc) 
died  from  congestion  of  liver  following  indigestion.  The  increase  in  weiglit,  as  in 
the  first  feeding  experiment,  was  less  regular  with  the  lot  having  wet  food.  .  .  . 

"After  the  close  of  the  feeding  trial  the  average  loss  in  dressing  5  hogs  from  lot 
D  was  24.2  per  cent,  and  the  average  loss  in  dressing  the  8  hogs  in  lot  C  was  22.9 
per  cent." 

Horse  feeding,  R.  Warington  {Jour.  Bath  and  West  of  Eng.  Soc. 
ser.  4,  4  {1893-''94),  pp.  188-196). — In  this  article  the  author  gives  a  con- 
cise review  of  the  experiments  by  A.  Miintz  on  the  horses  of  a  tramway 
comjiany  in  Paris,  those  by  Grandeau  and  Leclerc  (still  in  progress)  on 
the  horses  of  a  cab  company,  and  those  of  Wolff  at  Hohenheim,  upon 
which  ''nearly  the  whole  of  our  exact  knowledge  of  horse  feeding 
depends." 

Some  of  the  difficulties  in  the  way  of  arriving  at  certain  fixed  data 
to  guide  in  horse  feeding  are  enumerated. 

"Horses  are  not  so  generally  alike  in  their  powers  of  digestion,  nor  in  the  use  they 
make  of  food,  as  a  flock  of  sheep  or  a  herd  of  cattle.  This  is,  perhaps,  partly  because 
the  sheep  and  cattle  are  always  in  repose,  while  the  horse  being  worked  to  the  full 
extent  of  his  powers  any  individual  weakness  becomes  apparent.  The  horse,  too,  is 
kept  in  work  till  old  ago,  and  we  consequently  have  to  deal  with  him  both  in  strength 
and  feebleness.  Baudement  placed  168  of  the  Erench  cavalry  horses  on  the  same 
rations  and  studied  the  alterations  in  weight  of  each  horse;  he  found  that  horses 
which  were  above  the  mean  height,  above  the  mean  weight,  and  below  the  average 
age  gave  the  best  return  for  the  food  consumed." 
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With  reference  to  the  use  of  coarse  fodders  the  author  says : 

"  Although  bulky  foods,  such  as  hay  or  straw  chaff,  are  necessary  ingredients  of 
horse  rations,  a  horse  is  by  no  means  so  capable  of  digesting  vegetable  fiber  as  an  ox 
or  sheep ;  the  horse,  in  fact,  is  not  provided  with  the  digestive  apparatus  belonging 
to  ruminant  animals.  In  Wolff's  experiments  atHohenheim,in  which  the  same  diet 
was  supplied  both  to  ahorse  and  sheep,  the  horse  succeeded  worst  in  his  digestion  of 
the  fiber  of  straw  chaff,  of  grass,  and  of  meadow  hay,  while  in  the  case  of  clover 
and  lucern  hay  he  nearly  equaled  the  sheep  in  digestive  power.  Wolff  in  his  last 
report  comes  to  the  remarkable  conclusion  that  the  fiber  digested  by  a  horse  is  of  no 
value,  either  as  a  means  of  sustenance  while  at  rest  or  for  the  production  of  work. 
No  direct  proof  of  this  is  furnished;  the  conclusion  is  drawn  from  the  lower  nutritive 
and  force-producing  value  of  the  digested  matter  of  diets  including  hay.  The  con- 
clusion has  not  been  generally  accepted,  and  the  facts  will,  perhaps,  bear  another 
interpretation." 

Experiments  on  the  amounts  of  food  required  by  ahorse  at  rest,  with 
only  sufficient  exercise  to  preserve  health,  are  summarized. 

"  In  Grandeau's  experiments  with  meadow  hay  alone  as  the  diet  3  horses  were 
kept  at  rest  for  various  times,  amounting  in  all  to  4  or  5  months  each,  half  an  hour's 
walking  exercise  being  allowed  per  day.  Each  horse  received  17.6  lbs.  of  hay  per 
day,  and  this  proved  exactly  sufficient  to  maintain  their  weight  unaltered.  The 
amount  digested  by  each  horse  was  determined  through  the  whole  period  by  analy- 
sis of  the  solid  excrements.  The  3  horses  did  not  digest  the  hay  equally  well,  and 
thus  each  horse  was  really  nourished  audits  weight  maintained  by  somewhat  differ- 
ent amounts  of  food.  The  average  result  of  3  months'  feeding  for  each  horse  was  as 
follows : 

Digestihle  maltcr  req\tived  per  day  for  maintenance  of  horses  at  rest. 


Live 

weight  of 

horse. 

Dry  organic  matter 
digested  per  day. 

Per  1,000 

Actual.       lbs.  live 

weight. 

IsTo   2                                                    

Pounds. 

897 
853 
806 

Pounds. 
5.90 
5.98 
6.31 

Pounds. 
6.57 

]Sfo   3                                           

7.00 

Ko  1                                

7.82 

7.02 

"  Grandeau  and  Leclerc  experimented  with  many  other  diets,  but  in  only  a  few  cases 
did  their  maintenance  diets  exactly  meet  the  wants  of  the  horse.  The  results  in 
these  cases  are  given  in  the  next  table,  but  the  results  with  other  diets  are  of  far  less 
authority  than  those  obtained  in  the  more  extended  experiments  with  meadow  hay. 

Dry  matter  in  maintenance  rations  for  horses. 


Diet. 


Hay  alone  (mean) 

Maize  and  oat  straw 

Maize,  oats,  hay,  and  straw 

Do 

Oats  alone  (crushed.i 
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Weight  of 
horse. 


Pounds. 
868 
1,013 
972 
906 
913 


Di-y  organic  m.attor  per  day. 


Tn  ration. 


Pounds. 
14.08 
11.57 
9.48 
9.49 
8.59 


Digested. 


Pounds. 
6.09 
8.33 
7.30 
6.74 
6.41 


Digested 
per  1,000 
lbs.  live 
weight. 


Pounds. 
7.0& 
8.22 
7.50 
7.45 
7.02 
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The  miuiinum  quantity  of  albuminoids  required  to  replace  the  daily 
waste  of  the  body,  judging  from  the  French  experiments,  must  be 
extremely  small.  The  3  horses  observed  by  Grandeau  received,  on  an 
average,  0.538  lb.  of  digestible  albuminoids  per  1,000  lbs.  live  weight 
daily.  But  there  is  evidence  that  this  is  not  the  minimum  amount,  for 
one  horse  averaged  only  0.447  lb.  of  digestible  albuminoids  per  1,000 
lbs.  live  weight  during  2  months,  and  gained  5  lbs.  in  weight;  and 
in  another  case  the  same  horse  gained  somewhat  on  a  ration  of  0.37  lb. 
of  digestible  albuminoids.  In  view  of  the  data  at  hand,  the  autlior  is 
inclined  to  regard  about  0.45  lb.  of  digestible  albuminoids  per  1,000  lbs. 
live  weight  as  the  minimum  quantity  per  diem  for  the  maintenance 
ration  of  a  horse.  This  makes  the  nutritive  ratio  very  wide;  in  the 
case  of  the  horse  cited  above  it  was  only  1:12.8. 

"Miintz  studied  the  digestive  functions  of  the  horse  by  killing  2  of  little  value  a 
few  hours  after  they  had  been  fed,  and  analyzing  the  contents  of  the  stomach  and  of 
successive  portions  of  the  intestines  separately.  One  horse  had  been  fed  on  hay 
and  one  on  wheat  bran.  It  appeared  that  all  ready-formed  sugar  was  absorbed  in  the 
stomach.  Starch  did  not  disappear  in  the  stomach;  it  is  digested  subsequently  by 
the  pancreatic  juice.  When  the  food  consisted  wholly  of  bran,  more  than  half  of 
the  albuminoids  and  a  consiflerable  proportion  of  the  cellulose  disappeared  in  the 
stomach;  but  when  the  food  consisted  of  hay,  no  assimilation  of  albuminoids,  and 
scarcely  any  of  cellular  matter,  took  place  in  the  stomach.  It  is  difficult  to  tell 
what  occurs  shortly  after  leaving  the  stomach,  owing  to  the  large  quantity  of  digest- 
ive fluids  (Itile  and  pancreatic  juice)  which  are  poured  into  the  canal.  The  largest 
amount  of  absorption  apparently  occurs  in  the  large  intestines  and  colon,  and  it  is 
here  that  the  most  striking  diminution  takes  place  in  the  various  cellulose  constit- 
uents." 

In  this  connection  the  effect  of  labor  on  digestion,  as  shown  byTiran- 
deau  and  Leclerc's  experiments,  is  interesting. 

"Taking  the  mean  of  a  very  large  number  of  experiments  with  different  diets,  and 
taking  the  proportion  of  organic  matter  digested  while  at  rest  as  1,000,  we  have  the 
following  series  of  figures  as  representing  the  proportion  digested  during  dilfereut 
degrees  of  labor : 

Relative  proportion  of  food  digested. 

At  rest 1,  000 

Walking  exercise 1,  032 

At  work  walking 1,  007 

Trotting 976 

At  work  trotting 973 

At  work  in  cab 959 

"We  see  here  that  the  moderate  exercise  is  accompanied  by  a  small  but  distinct 
improvement  in  the  digestive  functions,  but  that  as  soon  as  trotting  cominenci  s 
digestion  becomes  less  efficient  than  when  at  rest,  while  hard  work  while  trotting 
Btill  further  diminishes  the  proportion  of  food  digested.  When  we  look  into  tlie 
details  we  find  that  the  starch  and  sugar  in  the  food  are  perfectly  digested  umler  ;'ll 
conditions  of  labor.  The  digestibility  of  the  fat  increases  with  exercise  and  docs 
not  diminish  by  labor  below  the  point  reached  in  repose.  The  digestibility  of  tlie 
albuminoids  increases  rather  considerably  with  exercise  and  diminishes  shar|>ly  when 
trotting  commences.  The  princij)a}  matters  usually  grouped  as 'soluble  carboh\- 
drates,'  but  which  in  this  case  are  merely  the  more  digestible  constituents  of  the 
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fiber,  tiudergo  the  greatest  amount  of  variation,  their  digestibility  rising  consider- 
ably with  exercise  and  falling  still  more  considerably  with  hard  labor.  In  the  case 
of  the  more  insoluble  portion  of  the  fiber  there  is  no  rise  in  digestibility  by  exercise; 
the  maximum  rate  of  digestion  is  here  obtained  in  repose,  and  diminishes  consider- 
ably w  itb  increased  bodily  exertion.  On  the  whole  it  appears  that  the  constituents 
of  the  food  which  are  most  affected  by  rapid  exertion  are  those  whose  digestion  takes 
place  to  a  large  extent  in  the  lower  part  of  the  intestines;  the  motion  of  the  horse 
probably  determines  their  more  rapid  passage  through  the  system." 

Grandeaii's  experiments  have  brought  out  the  marked  influence  of 
pace  on  the  amount  of  labor  performed  and  the  food  required. 

"Thus  a  horse  Avalking  12^  miles  per  day  was  kept  in  condition  with  a  daily 
ration  of  19.4  lbs.  of  hay,  while  a  ration  of  24  lbs.  of  hay  was  insufficient  when  the 
same  distance  was  done  trotting.  Again,  a  horse  walking  the  above  distance  and 
dragging  a  load,  the  additional  work  being  equivalent  to  1,943  foot-tons,  was  suffi- 
ciently nourished  by  a  ration  of  26.4  lbs.  of  hay ;  but  a  daily  ration  of  32.6  lbs.  (all 
that  the  horse  would  eat)  was  not  enough  to  maintain  the  horse's  weight  when  the 
same  work  was  done  trotting." 

Some  of  the  reasons  mentioned  why  rapid  work  is  less  economical 
than  slow  work  are  the  increased  work  of  the  heart  when  the  horse  is 
trotting  or  galloping;  the  lifting  of  his  own  weight  at  each  step,  only 
to  allow  it  to  fall  again,  developing  heat;  the  increase  of  temperature 
with  exertion,  and  the  loss  of  heat  by  evaporation  of  water  through 
the  skin  and  lungs. 

"The  mean  quantity  of  water  evaporated  daily,  under  different  conditions  of  exor- 
cise, as  determined  in  experiments  with  4  different  diets,  was  as  follows: 

Water  evaporated  per  day. 

Pounds.   ' 

At  rest 6.  4 

Walking  exercise 8.  6 

At  work  walking 12.7 

Trotting 13.4 

At  wor.i  trotting 20.  6 

"As  already  explained,  the  distance  trotted  was  the  same  as  the  distance  walked, 
and  the  load  drawn  when  trotting  the  same  as  when  walking.  The  heat  consumed 
in  the  evaporation  of  water  is  very  considerable;  the  loss  of  water  in  the  breath  and 
perspiration  thus  necessitates  a  consumption  of  food  to  produce  this  heat,  and 
diminishes  considerably  the  quantity  of  food  available  for  the  production  of  work." 

As  to  whether  a  nitrogenous  ration  is  or  is  not  essential  for  horses  at 
hard  work,  it  is  said  that  Graudeau's  researches  do  not  furnish  any 
information,  but  that  we  have  to  rely  chiefly  on  the  investigations  of 
Wollf  and  of  Muntz. 

"  The  doctrine  laid  down  by  Wolff  and  his  fellow-workers  at  Hohefnheim  is  a  very 
simple  one.  He  distinguishes  between  the  food  necessary  to  maintain  the  horse  at 
rest  without  loss  of  weight  and  the  extra  food  which  must  be  given  when  work  is 
performed,  if  the  horse  is  again  to  be  maintained  without  its  weight  suffering  loss. 
Between  the  weight  of  digestible  matter  in  this  extra  food  and  the  quantity  of  work 
accomplished  there  is  a  tolerably  uniform  relation.  Wolff  reckons  that  digested  nutri- 
tive matter  equivalent  to  100  gm.  of  starch  is  capable  of  producing  85,400  kilogram- 
meters  of  work,  or,  expressed  in  English  terms,  1  lb.  of  starch  digested  by  a  horse 
will  accomplish  1,232  foot-tons  of  work.    This  is  48  per  cent  of  the  full  work  which 
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the  starch  coald  accomplish  if  burned  outside  the  body.     This  result  is  the  average 
of  many  experiments  with  different  diets. 

"The  horse  requires  for  his  maintenance  in  weight  while  at  rest  a  certain  daily 
supply  of  albuminoid  substance,  which  must  never  fall  below  a  certain  quantity ; 
but  the  extra  food  given  when  work  is  to  be  performed  may  consist  indifferently  of 
any  digestible  combustible  substance,  whether  albuminoids  or  not.  The  horse 
keeper  is  thus  at  liberty  to  select  from  a  wide  range  of  foods,  and  is  not  obliged  to 
give  a  preference  to  those  which  are  specially  nitrogenous.  It  should,  however,  be 
borne  in  mind  that  what  has  just  been  said  applies  strictly  only  to  horses  which  are 
already  in  good  working  condition.  Horses  which  are  low  in  condition,  and  must 
gain  in  weight  of  muscle  before  they  are  fit  for  hard  work,  must,  of  course,  receive 
a  more  nitrogenous  diet." 

The  autlior  finds  it  impossible  to  state  exactly  the  nutritive  ratio  of 
the  rations  fed  by  street  railway  companies  in  England,  as  the  compo- 
sition of  the  foods  fed  is  not  known  definitely;  but  from  the  rations 
published  he  fixes  the  ratio  at  from  1:7  to  1:8. 

Poultry,  W.  P.  Wheeler  [New  York  State  Sta.  Rpt.  1893,  pp.  214- 
219). — The  plan  is  given  of  a  breeding  experiment  which  has  now  been 
in  progress  for  2  years  at  the  station,  and  a  detailed  statement  of 
the  cost  of  raising  young  fowls.  About  130  Cochin  and  Leghorn 
chickens  were  hatched  by  the  natural  method,  for  the  special  purpose 
of  obtaining  pullets  for  use  in  a  feeding  experiment.  Of  the  Coeliin 
eggs  set  40.1  per  cent  produced  healthy  chicks,  and  of  the  Legliorn 
eggs  75.2  per  cent.  Counting  eggs  at  24  cts.  per  dozen,  and  the  food 
eaten  by  the  sitting  hens  at  local  prices,  the  cost  of  each  chick  when 
hatched  was  4.05  cts.  for  the  Cochins  and  2.82  cts,  for  the  Leghorns. 
The  hens  were  kept  with  the  chickens  from  5  to  6  weeks.  Thefood  of  the 
growing  chickens  was  cracked  wheat,  skim  milk,  desiccated  beef,  finely 
cut  fresh  bone,  and  mixed  grain,  which  was  varied  from  time  to  time. 
The  chickens  remained  entirely  healthy,  and  only  a  few  were  lost  from 
accidents.  The  sexes  were  separated  when  the  Cochins  averaged  109 
days  old  and  the  Leghorns  84  days.  At  that  timethe  Cochins  averaged 
4.05  lbs.  and  the  Leghorns  1.83  lbs.  The  average  total  cost  per  chick 
(including  hatching)  amounted  to  24.36  cts.,  or  6.01  cts.  per  pound,  for 
the  Cochins,  and  12.59  cts.,  or  6.88  cts.  per  pound,  for  the  Leghorns. 

The  pullets  of  both  breeds  were  fed  11  weeks  longer,  at  an  average 
cost  per  fowl  of  20.07  cts.  for  the  Cochins  and  13.09  cts.  for  the  Leg- 
horns, at  which  time  the  Cochin  pullets  averaged  5.53  lbs.  and  the 
Leghorns  2.81  lbs.  Deducting  from  the  total  cost  to  date  the  local 
market  value  of  the  cockerels  at  the  time  the  chickens  were  separated 
gives  the  net  cost  of  the  Cochins  at  13.24  cts.  each  and  of  the  Leg- 
horns 16.78  cts. 

"The  sexes  were  about  equal  with  the  Cochins,  but  there  was  an  unusual  excess 
in  the  number  of  pullets  among  the  Leghorns  hatched  (37  per  cent  more  pullets  than 
cockerels),  so  that  the  poultry  value  of  the  cockerels  represented  a  lesser  proportion 
of  the  value  of  food  consumed.  Had  the  sexes  been  equal,  at  the  same  propor- 
tionate cost  for  growing,  and  considering  the  poultry  value  of  the  cockerels,  the  net 
cost  of  Leghorn  pullets  would  hare  been  13.55  cts.  apiece,  nearly  the  same  as  that 
of  the  Cochins." 
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Human  food  articles  {Massachusetts  State  Sta,  Bui.  57,  p.  2). — Analyses  with  ref- 
erence to  food  ingredients  of  roasted  oats,  Hecker's  oatmeal,  rolled  avena,  and  rolled 
oats. 

Analyses  of  fodder  articles  {Massachusetts  State  Sta.  Bui.  57,  pp.  5-5). — Analyses 
of  Canada  hay,  linseed  meal,  Chicago  maize  feed,  wheat  bran,  com  products,  oat 
feed,  Atlas  meal  (dry  distillery  feed),  and  water  grass  (sedge),  the  last  two  with  refer- 
ence to  fertilizing  ingredients. 

Does  the  palm-nut  meal  obtained  in  the  extraction  process  contain  carbon 
bisulphid  or  other  objectionable  substance  ?  W.  Sonne  and  A.  Schmidt  {Ztschr. 
landw.  Ver.  Hessen,  1895,  No.  10,  pp.  73,  74). — After  describing  the  method  by  which 
the  meal  is  obtained  in  the  extraction  of  oil  from  palm  nuts  by  carbon  bisulphid, 
the  authors  mention  2  experiments  with  meal  from  a  factory  in  Darmstadt.  This 
meal  was  found  to  be  entirely  free  from  bisulphid  or  other  similar  substance  of 
objectionable  smell  or  taste. 

Oleomargarin,  a  hygienic  study,  A.  Jolles  {Ahs.  in.  Chem.  Ztg.,  19  {1895),  No.  10, 
Repert.,p.  S2). 

Feeding  stufiF  from  peat  and  molasses,  A.  Wagner  {German patent;  Chem.  Ztg., 
19  {1895),  No.  31,  p.  713). 

Detection  of  adulterants  in  olive  oil,  A.  MiJNTZ  {Bui.  Min.  Agr.  France,  14 
{1895),  No.  1,  pp.  89-126,  fig.  2). 

Digestion  of  fat  in  the  stomach,  C.  Contejean  {Arch,  de  Physiol.  [5],  6,  I,  p. 
125;  ahs.  in  Centbl.  Fhysiol.,  8,  p.  581,  and  in  Chem.  Centbl.,  1895,  I,  No.  3,  p.  164). 

Digestion  products  of  casein  and  their  phosphorus  content,  W.  von  Morac* 
ZEWSKi  {Ztschr.  physiol.  Chem.,  20,  No.  1  and  2,  pp.  28-51;  ahs.  in  Chem.  Centbl.,  1894, 
II,  No.  23,  p.  919). 

The  uuclein  resulting  in  the  pepsin  digestion  of  casein,  J.  Sebelien  {Chem. 
Ztg.,  18  {1894),  No.  102,  p.  2018).— A  preliminary  note. 

Ho'wr  to  make  the  most  of  the  cow  in  -winter,  A.  Pottie  {Jour.  Bath  and  West 
of  Eng.  Soc,  ser.  4,  4  {1893-94),  pp.  208-212). —The  author  argues  for  warmer  stables 
in  winter,  and  gives  the  results  of  his  experience  and  observation  with  thermome- 
ters. He  recommends  63°  F.  as  the  proper  temperature  for  a  cow  stable  in  winter. 
The  cows  not  only  give  more  milk,  in  his  experience,  but  are  kept  in  better  con- 
dition than  when  the  temperature  is  colder  or  much  warmer.  He  cites  two  striking 
instances  in  which  the  milk  yield  of  herds  was  materially  increased  and  their  condi- 
tion improved  by  raising  the  temperature  of  the  cold  stables  to  about  63^^. 

Cattle  feeding,  W.  P.  Wheeler  {New  York  State  Sta.  Rpt.  1893,  pp.  212-214).— 
Remarks  on  the  kinds  of  food  fed  in  different  parts  of  the  year  in  the  test  of  breeds 
of  dairy  cows. 

Organized  cottage  poultry  keeping,  G.  F.  0.  Pyper  {Jour.  Bath  and  West  of  Eng. 
Soc,  ser.  4,  4  {189S-'94),  pp.  71-82). 
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Experiments  with  tuberculin  on  non-tuberculous  cows,  J.  Law 

{New  Yoric  Cornell  Sta.  Bui.  82,  pp.  659-676).— Five  healthy  cows,  3  of 
which  were  giving  milk,  received  weekly  full  doses  of  tuberculiu,  and 
their  temperature  was  taken  every  2  hours,  from  9  to  20  hours  after 
injection,  and  compared  with  their  normal  temperature.  These  injec- 
tious  exercised  no  noticeable  influence  on  the  temi)erature  of  the  ani- 
mals, yield  of  milk,  or  on  the  percentage  of  fat  in  the  milk.  "  There  is 
nothing  in  the  record  of  temperatures  that  would  indicate,  either  at  the 
time  of  the  injection  or  later,  that  the  tuberculin  would  prove  inimical 
in  any  way.  So  far  as  there  is  evidence  before  us,  everything  poiMts  to 
the  harmlessness  of  a  single  test  dose  on  a  sound  system." 
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The  temperature,  yield  of  milk,  and  percentage  of  fat  in  the  milk  are 
tabulated  for  each  animal  used  in  the  experiment. 

Variability  of  Bacillus  anthrax,  A.  Chau\t:au  aud  C.  Phisaux  {Compt.  Bend., 
120  {1895),  No.  15,  pp.  801-807,  fig.  1). — A  new  variety  is  described,  B.  anthracis  davi- 
formis. 

Reports  of  the  veterinary  colleges  of  Alfort,  Lyons,  and  Toulouse  (France), 
Tkasbot,  Arloixg,  and  Laulanie  {Bui.  Min.  Agr.  France,  14  {1895),  No.  1,  pp. 
59-89). 

Report  of  the  Royal  Commission  on  tuberculosis  {Nature,  52  {1895),  May  2, 
pp.  19,  20). — A  summary. 

DAIRYING. 

The  treatment  of  milk  in  the  stable  {Landw.  Wochenbl.  Schles. 
Eolst.,  45  {1895),  Xo.  11,  pp.  169,  170).— Extracts  from  a  talk  by  Prof. 
Fleischmanu  before  a  convention  of  cooperative  creamery  delegates. 
The  lack  of  cleanliness  in  milking  is  emphasized  as  a  most  important 
cause  of  inferior  dairy  products.  In  Bavarian  Algau  the  creameries 
forbid  straining  the  milk  and  require  that  it  be  delivered  just  as  milked, 
in  order  that  they  may  judge  of  the  cleanliness  exercised  in  the  stable 
by  each  patron.  Their  unstrained  milk  is  without  doubt  cleaner  and 
keeps  better  than  the  ordinary  carefully  strained  milk  of  Schleswig- 
Holstein.  It  is  stated  that  in  Switzerland  the  milking  is  done  with  the 
bent  thumb  and  first  two  fingers,  so  that  the  milk  can  not  come  in  con- 
tact with  the  hand. 

Another  serious  error  mentioned  is  allowing  the  milk  to  stand  in  the 
stable  after  milking,  and  this  is  far  greater  where  the  milk  is  cooled 
there  with  a  milk  cooler,  as  is  often  done.  The  utmost  cleanliness  in 
the  care  of  the  cows  and  in  milking  is  insisted  upon  as  requisite  to  the 
finest  quality  of  dairy  products,  and  the  further  this  is  departed  from 
the  greater  the  difficulty  in  making  good  products.  '-AH  the  results  of 
scientific  investigation  which  have  found  such  great  practical  applica- 
tion in  the  treatment  of  diseased  wounds,  in  disinfection,  and  in  pre- 
serving various  products  are  almost  entirely  ignored  in  milking." 

Trials  of  cream-raising  systems  {Jour.  Bath  and  West  of  Eng. 
Sac,  ser.  4,  4  {1893-''94),  pp.  200-207). — Two  series  of  trials  were  made 
under  "very  unfavorable  conditions"  to  compare  the  separator  (Alpha 
Baby,  hand  power),  Jersey  creamer,  shallow  pan,  and  scald  f^Team 
method.  In  the  latter  the  milk  after  being  set  was  scalded  on  one  of 
the  milk  scalders  commonly  used  in  Devonshire. 

"[The  Jersey  creamer]  consists  of  a  series  of  metal  vessels  in  which  the  milk  is 
set  at  a  high  temperature.  These  vessels  are  jacketed  ;  that  is,  they  have  an  outer 
coat  which  can  be  tilled  with  water  aud  through  which  a  stream  of  cold  water 
can  flow.  The  vessels  are  provided  with  covers  to  keep  dnst  from  settling  Tipon 
the  cream,  but  so  constructed  as  to  permit  of  a  free  circulation  of  air  above  the 
cream.  The  skim  milk  is  drawn  off  through  a  very  fine  metal  sieve,  which  does  not 
permit  the  cream  to  pass  through  it.  AVhen  all  the  skim  milk  has  been  removed 
this  sieve  can  be  withdrawn  and  the  cream  collected  in  a  separate  vessel.'' 
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In  each  trial  butter  was  made  from  the  cream,  and  analyses  of  the 
butter  are  given.  The  proportion  of  the  total  fat  in  the  milk  which 
was  recorded  in  the  butter  in  the  2  trials  was  as  follows:  Separator, 
88  and  87.5  per  cent;  Jersey  creamer,  77.5  and  69  per  cent;  shallow 
pans,  81  and  78.5  per  cent;  scald  cream,  76.5  and  65.6  per  cent. 

A  fungus  on  butter,  E.  J.  McWeeney  {Jonr.  Roy.  Agl.  8oc.  Eng- 
land, ser.  3,  5  {1S94),  N'o.  19,  pp.  567-569,  Jigs.  5).— The  author  describes 
and  figures  a  fungus  causing  dark  brown  spots  on  butter.  It  corre- 
sponds to  a  fungus  said  to  infest  the  wood  used  for  making  butter 
boxes.     It  is  not  mentioned  as  troublesome  as  yet. 

Observations  on  Cheddar  cheese-making,  F.  J.  Lloyd  {Jour. 
Bath  and  West  of  Eng.  Soc,  ser.  4,  4  {1893-^94),  pp.  131-176).— A  large 
amount  of  tabulated  data  obtained  principally  in  connection  with  the 
Bath  and  West  of  England  Society's  cheese  school,  including  the 
analyses  of  the  milk,  whey,  curd,  and  cheese,  together  with  some  bac- 
teriological observations  previously  referred  to  (E.  S.  R.,  6,  p.  481). 

"The  results  of  this  year's  work  confirm  in  every  particular  the  conclusions  which 
have  been  come  to  in  previous  reports.  It  is  scarcely  necessary  to  reiterate  the  con- 
clusions come  to  in  this  report. 

"  The  work  of  three  years  may  be  summarized  as  follows : 

"To  make  Cheddar  cheese  of  excellent  quality,  one,  and  one  single  organism  only, 
is  necessary  in  the  milk,  that  is  the  Bacillus  acidi  lactici;  every  other  organism  pres- 
ent will  tend  to  make  the  work  more  difiBcult.  Hence  it  is  imperative  that  scrupu- 
lous cleanliness  be  the  primary  consideration  of  the  farmer  and  of  the  cheese-maker, 
as  of  all  those  who  have  in  the  least  possible  respect  to  deal  with  the  cows,  the 
milk,  or  the  apparatus  employed. 

"  Secondly.  No  matter  what  system  of  manufacture  be  adopted,  two  things  are 
necessary — two  results  must  be  obtained.  The  one  is  that  the  whey  be  separated 
from  the  curd,  so  that  when  the  curd  is  ground  it  shall  contain  not  less  than  40  per 
cent  of  water,  nor  more  than  43  per  cent;  and  the  other  is  that  the  whey  left  in  the 
curd  shall  contain  developed  in  it  before  the  curd  is  put  in  the  press  at  least  1  per 
cent  of  lactic  acid  if  the  cheese  is  required  for  sale  within  4  months,  and  not  less 
than  0.8  per  cent  of  lactic  acid  if  the  cheese  is  to  he  kept  ripening  for  a  longer 
period. 

"  Lastly.  The  quality  of  the  cheeses  which  comply  with  the  foregoing  standard  will 
vary  according  to  the  quality  of  the  milk  from  which  they  have  been  made,  and, 
proportionately,  to  the  amount  of  fat  present  in  that  milk.  The  fat  is  the  constitu- 
ent which  most  affects  the  quality  of  the  cheeses;  hence  it  is  not  possible  to  expect 
the  same  quality  of  cheese  to  be  made  from  land  which  yields  large  quantities  of 
poor  milk  as  from  land  which  yields  small  quantities  of  rich  milk.  But,  with  due 
care,  the  larger  yield  of  cheese  which  can  be  obtained  from  the  poorer  milk  sliould 
balance  in  value  that  of  the  higher  quality  which  can  be  made  from  the  richer  milk- 
yielding  pastures." 

The  sterilization  of  milk,  A.  Eodet  (liev.  Hyg.,  1894,  No.  12,  p.  1025;  abs.  in 
Centbl.  Bakt.  und  Par.  Med.,  17  {1895),  No.  13-14,  pp.  501,  502). 

Concerning  butyric  acid  fermentation,  E.  Baier  (Centbl.  Bakt.  und  Par.  Allg,, 
1  {1895),  pp.  17,  84,  118). 

The  business  side  of  the  Babcock  test,  W.  H.  Jordan  {Rpt.  Maine  Bd.  Agr. 
1893-94, pp.  109-117). — A  paper  on  the  advantage  of  scientific  methods  in  dairying 
and  desfribing  experiments  at  the  Maine  Station  to  investigate  the  value  of  theBab- 
cock  test  to  practical  dairymen. 
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The  manufacture  of  Cheddar  cheese,  T,  C.  Candy  {Jour.  Bath  and  Westof  Eng. 
Soc,  8er.4,  4  (1893-'94),  pp.  127-131).— BetaUed  ])opular  description  of  the  author's 
method. 

Experiments  relating  to  the  manufacture  of  Edam  cheese,  L.  L.  Van  Slyke 
(Neiv  York  State.  Sta.  Ept.  1893,  pp.  244-263,  figs.  5).—k  reprint  from  Bulletin  No.  56 
of  the  station  (E.  S.  K,,  5,  p.  211),  with  the  addition  of  4  figures  showing  press  and 
Baiting  molds. 

Experiments  relating  to  the  manufacture  of  Gouda  cheese,  L.  L.  Van  Slyke 
{New  York  State  Sta.  Bpt.  lS93,pp.  264-275,  figs.  4).— A  reprint  from  Bulletin  No.  56  of 
the  station  (E.  S.  E.,  5,  p.  211). 

Study  of  the  cheese-ripening  process,  L.  L.  Van  Slyke  (New  York  State  Sta.  Bpt. 
1S93,  pp.  276-2S5).—K  reprint  from  Bulletin  No.  54  of  the  station  (E.  S.  R.,  5,  p.  85). 

Experiments  relating  to  the  manufacture  of  cheese  from  normal  milk  rich  in 
fat,  L.  L.  Van  Slyke  {New  York  State  Sta.  Bpt.  1893,  pp.  285-319).— A.  reprint  from 
Bulletin  No.  54  of  the  station  (E.  S.  R.,  5,  p.  85). 

Character  and  extent  of  investigation  made  in  relation  to  the  manufacture  of 
cheese  in  cheese  factories  during  the  season  of  1893,  L.  L.  Van  Slyke  {New 
York  State  Sta.  Bpt.  1893,  pp.  319-486).— A  reprint  of  Bulletin  No.  65  of  the  station 
(E.  S.R.,  5,p.892). 

Dairying  from  a  business  standpoint,  G.  A.  Bowkn  {Bpt.  Maine  Bd.  Agr. 
1893-94,  pp.  95-105). — A  general  paper  recommending  accurate  and  modern  scien- 
tific methods. 

Dairying  at  the  World's  Fair,  J.  Gould  {Bpt.  Maine  Bd.  Agr.  1893-'94,  pp. 
133-144). — A  paper  briefly  discussing  the  dairy  exhibitions  at  the  World's  Fair  and 
speaking  of  their  value  as  public  instructors. 

General  dairy  practice,  W.  D.  Hoard  {Bpt.  Maine  Bd.  Agr.  1893-94,  pp.  118-128). 

The  progress  and  conclusions  of  modern  science  as  applied  to  practical 
dairying,  W.  D.  Hoard  {Bpt.  Maine  Bd.  Agr.  1893-'94,  pp.  83-90).— A  popular  paper 
on  the  subject  urging  the  more  extensive  application  among  farmers  of  scientific 
methods  in  dairying,  the  testing  of  milk,  careful  feeding,  and  a  systematic  study  of 
the  herds. 

Matzoon,  H.  J.  Patterson  {Agl.  Sci.,  8  {1894),  No.  10-11,  pp.  447,  448).— The 
analysis  of  this  drink  made  from  milk  is  given. 

TECHNOLOGY. 

Experiments  with  corn  for  brewing,  0.  Schubert  {Allg.  ZtscJir. 
B'ierhr.  und  Malzfabr.,  ii2,  p.  888;  abs.  in  Vierteljahr.  Cheni.  Nahr.  und 
Genussmtl.,  9,  p.  40G,  and  in  Chem.  Centbl.,  1895,  I,  Ifo.  7,  p.  401). — 
Experimeuts  in  the  use  of  maize  for  brewing  showed  that  the  process 
was  normal  and  a  beer  produced  which  could  not  be  distinguished 
from  normal  lager  beer  by  analysis,  but  had  a  peculiar  taste.  The 
latter  is  considered  disadvantageous  to  the  use  of  corn  for  brewing. 

The  silk  industry  in  France,  N.  Rondot  {L^Industrie  de  la  Soie 
en  France.  Lyons:  1894,  pp.  150). — This  is  a  comprehensive  popular 
work,  largely  historical  in  character,  tracing  the  development  of  the 
silk  industry  in  France  from  the  earliest  times,  and  also  treating  briefly 
the  different  processes  in  the  manufacture  of  silk  goods  of  all  sorts, 
including  ribbons,  tulles,  etc.,  as  well  as  dress  goods.  The  author 
states  that  silk  came  to  us  from  the  Orient,  and  that  Asiatic  silk  was 
woven  in  Europe  long  before  the  silkworm  itself  or  the  art  of  draw- 
ing threads  from  its  cocoons  was  known  to  western  peoples.  About 
the  middle  of  the  15th  century  the  true  history  of  silk  making  in 
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France  begins,  the  art  being  in  the  beginning  not  so  much  a  trade  as 
a  domestic  art,  mainly  practiced  by  women.  In  three  centuries  this 
paltry  industry  has  become  not  only  one  of  the  first  in  France  but  one 
of  the  first  in  the  world. 

The  silk  industry  has  two  distinct  branches,  the  first  having  foi  its 
object  the  production,  the  second  the  weaving,  of  silken  threads.  The 
first  of  these  branches  is  conducted  in  24  departments  of  France,  nearly 
all  in  the  southeastern  part  of  the  country,  while  the  manufacture  of 
various  silk  fabrics  is  conducted  in  several  large  cities,  the  most  impor- 
tant being  Lyons.  The  industry  is  much  subdivided,  and  it  is  diflQcult 
to  make  any  exact  estimate  of  its  proportions,  but  it  is  stated  that 
probably  520,000  persons  are  engaged  in  it  in  some  way,  and  that  they 
divide  annually  350,000,000  francs  in  wages  and  profits.  France  con- 
sumes three  tenths  of  all  the  silk  offered  for  sale  in  the  world. 

The  history  of  silk  weaving  at  Lyons,  the  most  important  center 
of  the  industry,  is  treated  in  chapter  X.  It  started  from  very  small 
beginnings,  being  here,  as  elsewhere,  mainly  practiced  by  women,  who 
manufactured  narrow  strips  of  silk  called  tissu  or  tixu.  The  industry 
grew  slowly  in  competition  with  Italian  fabrics,  but  toward  the  end  of 
the  18th  century  was  fully  established,  and  after  being  almost  ruined 
by  the  French  Kevolution,  revived  again  in  greater  vigor  than  before. 
A  notable  tendency  of  modern  silk  manufacture  has  been  in  the  direc- 
tion of  making  fabrics  only  partly  of  silk,  instead  of  the  pure-silk  goods 
once  almost  exclusively  made,  the  production  of  such  mixed  goods 
having  risen  from  23,000,000  francs  in  1840  to  151,000,000  francs  in  1893. 

At  present  the  outlook  for  the  silk  industry  in  France  is  uncertain. 
The  disturbed  state  of  business  in  general  has  had  its  effect  here  as 
elsewhere,  and  the  increasing  extent  to  which  silk  is  being  made  in 
other  countries  has  lessened  to  some  extent  the  demand  for  the  French 
products.  Yet  from  the  peculiar  fitness  of  the  French  people  for  the 
delicate  manipulations  of  silk  culture  and  silk  manufacture,  and  in 
view  of  the  fact  that  the  industry  in  France  has  survived  other  periods  of 
stress,  it  is  thought  that  French  manufacturers  of  silk  will  be  able  by 
greater  exertions  to  retain  the  ascendancy  in  the  art  which  has  so  long 
been  one  of  the  glories  of  France.  The  volume  concludes  with  some 
statistics  (the  date  of  which  is  not  given)  of  the  world's  production 
and  consumption  of  silk,  by  countries. — E.  M.  reese. 

Observations  on  cider  making,  F.  J.  Lloyd  {Jour.  Bath  and  West  of  Eng.  Soc, 
$er.  4,  4  {1893- 94),  pp.  9S-106). — An  interesting  account  of  experiments  in  cider  mak- 
ing and  fermentation. 

Cider  making,  J.  Harper  {Jour.  Bath  and  West  of  Eng.  Soc,  ser.  4,  4  {1893- 94),  pp. 
82-98). — Detailed  popular  directions  for  making  cider  according  to  the  most  approved 
method. 

Investigations  on  the  viscosity  of  lubricating  materials,  etc.,  Q.  Lt'NGB 
{Zlschr.  angew.  Chem.,  1895,  No.  7,  pp.  189-191,  fig.  1). 

The  relation  of  bacteriology  to  tanning,  F.  H.  Haenlien  (Centbl.  BaJct.  und 
Par.  Allg.,  1  {1895),  p.  26). 

Palmetto  extract,  a  new  tanning  material,  Schnizer  {Chem.  Ztg.,  19  {1895), 
No.  9,  p.  167). 
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AGRICULTURAL  ENGINEERING. 

Water  supply  in  Nebraska,  O.  V.  P.  Stout  {lifehraslca  Sta.  Bui. 
41,  pp.  153-172,  map  1). 

Synopsis. — A  preliminary  report  giving  all  available  data  relating  to  the  flow  of 
water  in  the  principal  streams  of  Nebraska  and  discussing  the  value  of  the  North 
Platte,  the  Loiip,  Republican,  Frenchman,  South  Platte,  and  Platte  rivers  for 
irrigation,  with  suggestions  regarding  storage  of  flood  waters  and  the  use  of 
underground  water. 

In  view  of  the  general  attention  which  has  recently  been  directed  to 
Nebraska  as  a  field  for  irrigation  development,  the  station  "has  under- 
taken the  collection  of  facts  and  the  investigation  of  conditions  which 
have  to  do  directly  with  irrigation  in  Nebraska,  and  the  presentation 
of  results  and  conclusions  in  a  series  of  bulletins,  of  which  this  one  may 
be  considered  a  preliminary  or  introductory  number." 

All  accessible  data  relating  to  the  flow  of  streams  in  the  State,  includ- 
ing the  results  of  gauging  made  under  the  direction  of  the  station,  are 
given  in  tables,  dnd  estimates,  "as  definite  as  the  data  will  warrant,  of 
the  capabilities  of  each  stream  to  supply  a  perennial  flow  to  canals," 
are  made.  A  map  shows  the  location  of  proposed  and  completed  irri- 
gation ditches  in  Scotts  Bluff  and  Cheyenne  counties,  along  the  course 
of  the  Korth  Platte  Eiver. 

"Complete  statistics  as  to  the  whole  amount  of  land  now  under  ditch  in  the  valley 
of  the  North  Platte  are  not  at  hand,  but  it  is  believed  to  be  considerably  in  excess  of 
200,000  acres.  Under  constructed  ditch,  and  under  survey  with  prospect  of  construc- 
tion, there  are  at  least  600,000  acres." 

From  the  data  thus  far  collected  it  is  estimated  that  the  total  mini- 
mum summer  flow  of  this  river  available  for  irrigation  is  3,150  second- 
feet  and  that  this  in  connection  with  the  flood  water  for  which  storage 
facilities  are  being  provided  is  sufficient  for  the  600,000  acres  included 
in  the  various  irrigation  enterprises  in  this  valley. 

"The  Loup  River,  with  its  several  branches  and  tributaries,  is  next  in  importance 
to  the  North  Platte  as  a  source  of  supply  for  irrigating  canals.  The  need  for  irriga- 
tion of  the  lands  which  it  may  water  is  not,  however,  so  imperative  as  in  the  case 
of  the  North  Platte,  but  .  .  .  here,  as  elsewhere  in  Nebraska,  outside  the  eastern 
counties,  some  form  or  method  of  irrigation  must  be  devised  and  put  into  operation 
if  the  agricultural  population  is  to  have  guaranty  of  a  secure  living." 

The  flow  of  these  streams  is  very  constant,  due  to  the  return  of  seep- 
age water,  but  the  data  thus  far  collected  are  not  sutFu-ient  to  furuish 
a  safe  basis  for  estimating  their  capacity  for  irrigation.  Only  "the 
Middle  and  North  Loups,  and  the  main  stream  below  their  confluence, 
present  favorable  conditions  for  irrigation  development."  In  other 
parts  of  this  river  system  the  valleys  are  so  narrow  and  the  adjacent 
table-lands  so  high  "that  even  where  it  is  physically  possible  it  is 
rarely  financially  practicable  or  advisable  to  lead  the  water  to  such 
table-lands." 
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The  Eepublican  River  goes  dry  nearly  or  quite  every  summer,  and 
hence  tan  not  be  relied  upon  for  irrigation.  The  Frenchman  River, 
however,  which  flows  into  the  Republican,  like  the  Loup  has  a  steady 
flow  and  is  being  utilized  to  its  full  capacity.  The  area  under  ditch  in 
the  Frenchman  and  Republican  valleys  is  estimated  at  a  little  over 
50,000  acres.  "The  information  concerning  acres  actually  irrigated  is 
not  complete  enough  to  constitute  a  basis  for  a  reliable  estimate,  but 
the  number  falls  far  short  of  the  number  of  acres  under  ditch." 

Little  definite  data  regarding  the  Platte  and  South  Platte  rivers  are 
given  except  that  "canals  of  capacity  suf&cient  to  utilize  the  entire 
amount  in  dry  years  are  already  constructed,"  and  that  while  the  flood 
value  of  the  Platte  is  immense  the  summer  flow  is  very  uncertain. 

The  storage  of  the  flood  waters  is  urged  and  some  of  the  difficulties 
encountered  in  such  storage  are  pointed  out. 

"The  rather  discouraging  light  in  which  the  subject  of  storage  iu  ponds,  lakes,  or 
reservoirs  presents  itself  causes  us  to  turn  in  another  direction  as  we  seek  to  prevent 
the  flood  waters  from  passing  by  unused.  In  the  development  of  one  of  the  most 
attractive  projects  now  under  consideration  in  the  State  it  is  proposed  to  place 
entire  dependence  upon  flood  water,  which  is  available  in  great  quantity  and  i» 
practically  all  that  is  available.  It  is  proposed  to  prepare  the  subsoil  of  the  fields 
to  receive  the  excess  of  water  which  can  be  furnished  at  flood  period,  and  to  hold  it 
there  until  it  is  needed  and  drawn  up  by  the  crops  in  the  dry  part  of  the  growing 
season.  The  recorded  experience  of  many  years  in  many  countries  goes  to  show  that 
a  properly  prepared  subsoil  is  efficient  as  a  conserver  of  moisture,  and  as  previously 
noted,  the  results  of  experiments  already  made  encourage  the  belief  that  Nebraska 
soil  will  prove  to  be  exceptionally  efficient  in  this  way." 

The  utilization  of  the  underground  water  supply  is  discussed. 

"  Irrigation  by  pumping  from  wells  has  not  yet  been  practiced  to  any  great  extent 
in  Nebraska.  It  is  almost  certain,  however,  that  within  the  next  few  years  nearly 
every  farmer  in  the  western  and  middle  part  of  the  State,  where  conditions  are  at  all 
favorable,  will  have  from  2  to  15  acres  under  irrigation  by  this  method." 

Detailed  information  on  this  subject  is  to  be  published  in  a  future 
bulletin  of  the  station. 

Progress  of  irrigation  (Jour.  Frank.  Inst.,  139  (1895),  No.  832,  pp.  310-312).— k 
summary. 

Wide  tires,  R.  Stone  ( U.  S.  Dept.  Agr.,  Office  of  Road  Inquiry  Bui.  12,  pp.  5-16).^ 
This  bulletin  includes  extracts  from  State  laws,  accounts  of  experiments  with  wide 
tires,  opinions  of  correspondents,  newspaper  notes,  and  statements  regarding  the 
width  of  tires  prescribed  by  law  in  various  foreign  countries.  The  evidence  appears 
to  be  overwhelmingly  in  favor  of  the  adoption  of  wider  tires  than  are  now  in  general 
use. 

Construction  and  ventilation  of  dairy  barns,  C.  F.  Curtiss  (Iowa  Sta.  Bui.  27, 
pp.  109-112,  figs.  2).— The  construction  of  a  barn  40  by  70  ft.  in  size  and  costing 
$4,000  is  described,  the  special  feature  consisting  in  the  construction  of  the  ven- 
tilators, for  which  pfirpose  the  hay  chutes  and  some  of  the  spaces  between  the 
studding  of  the  outer  wall  and  between  some  of  the  rafters  are  utilized. 

An  underground  silo,  W.  W.  Cooke  and  F.  L.  Watrous  (Colorado  Sta.  Bui.  SO, 
pp.  21-23). — A  silo  with  a  capacity  of  64  tons  was  built  on  the  station  farm  at  a  cost 
of  43  cts.  per  ton  of  capacity,  or  65  cts.  per  ton  including  the  cost  of  partitions  for 
4  compartments.     On  a  spot  which  remained  dry  the  whole  year  a  hole  21  ft.  square 
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and  8  ft.  deep  was  dng,  chiefly  with  scraper  and  team.  The  studs  \»ere  of  2  by  6  in. 
lumber  resting  on  a  2  by  6  in.  sill  and  held  at  the  top  by  a  plate  of  the  same  size.  A 
single  layer  of  unmatched  rough  boards,  lined  with  tarred  paper,  held  in  place  by 
perpendicular  slats,  constituted  the  sheathing.  The  dirt  was  filled  in  against  the 
sides.  The  silo  had  no  roof,  and  the  silage,  covered  with  straw  and  6  in.  of  mois- 
tened dirt,  was  well  preserved. 

STATISTICS. 

Reports  of  director  and  of  treasurer  of  New  York  State  Station  [Neio  York 
State  Sta.  Rpt.  1893,  pp.  1-211). — This  Includes  a  financial  report  for  the  fiscal  year 
ending  September  30,  1893;  a  brief  survey  of  the  work  and  list  of  bulletins  for  the 
year;  the  needs  of  the  station;  World's  Fair  exhibit  of  fruits  and  vegetables  and 
awards  to  the  station,  and  gifts  to  the  station,  together  with  reports  on  investiga- 
tions of  breeds  of  dairy  cattle,  sources  of  fat  in  milk,  inspection  of  commercial 
fertilizers,  and  several  other  studies,  all  of  which  are  noticed  elsewhere  under  the 
appropriate  headings. 

Proceedings  connected  -with  the  celebration  upon  the  completion  of  the  sta- 
tion building  and  the  organization  of  the  Sheep  Breeders  and  Wool  Growers' 
Association,  the  State  Horticultural  Society,  and  the  State  Dairy  Association, 
April  5,  1894  ( West  Virginia  Sta.  Special  Bui.  2,  pp.  82,  figs.  17,  pi.  1). 

Contribution  to  the  statistics  of  the  indebtedness  of  the  farmers  of  low^er 
Hesse,  C.  Hubach  (Landw.  Jahrb.,  23  {1894),  No.  6,  pp.  1035-1043). 


NOTES. 


California  University  and  Station.— The  State  legislature  at  its  recent  ses- 
sion gave  to  the  university  a  special  appropriation  of  $250,000  for  a  building  for  the 
affiliated  colleges,  It  abolished  the  State  Viticultural  Commission,  to  take  effect 
January  I,  1896,  transferred  the  duties  of  the  commission,  with  a  valuable  library 
and  set  of  instruments,  to  the  station,  and  appropriated  $5,000  to  carry  on  its  work 
during  the  next  2  years ;  the  same  appropriation  was  made  for  the  forestry  stations 
of  the  university.  A  dairy  bureau  has  been  established  by  the  legislature  for  the 
purpose  of  preventing  fraud  in  the  sale  of  butter  and  cheese,  and  its  analytical 
work  will  be  done  by  the  station. 

The." alkali  soil"  question,  especially  covering  the  rise  and  fall  of  alkali  in  the 
soil  at  the  Tulare  station  during  wet  and  dry  seasons  and  the  amounts  necessary  to 
seriously  affect  plant  growth,  is  a  prominent  subject  of  investigation,  and  an  exten- 
sive series  of  analyses  is  being  made.  The  value  of  the  Australian  salt  bush  (Atri- 
plex  semibaccatum)  upon  the  alkali  lands  of  the  State,  as  food  for  sheep  and  cattle 
at  least,  has  been  demonstrated. 

Prof.  E.  L.  Greene,  the  botanist  of  the  station,  has  resigned,  to  take  effect  in  June. 

During  the  past  year  the  weight  of  station  bulletins  and  reports  distributed  was 
about  10,000  lbs. 

Minnesota  University  and  Station. — A  $40,000  dormitory  and  dining  hall  is 
to  he  erected  for  the  school  of  agriculture. 

Ample  sheep  and  hog  barns  are  to  be  erected  this  summer  at  the  university  farm, 
and  the  basement  of  the  large  experiment  station  barn  is  being  entirely  refitted  for 
experiments  in  feeding  dairy  and  beef  cattle. 

The  dairy  hall  is  to  be  enlarged  this  summer  to  more  than  twice  its  present 
capacity. 

The  Minnesota  legislature,  besides  giving  the  agricultural  department  of  the  uni- 
versity $65,000  for  buildings,  appropriated  $20,000  for  procuring  and  equipping  2 
subexperiment  farms,  and  $10,000  for  their  maintenance  during  the  current  biennial 
period. 

The  entomologist  of  the  station  has  been  provided  with  $5,000  annually,  with 
which  to  combat  the  insect  pests  of  the  State.  The  recent  movement  of  the  chinch 
bug  into  the  wheat  districts  of  this  State  have  awakened  the  farmers  to  the  need  of 
a  warfare  upon  this  pest. 

The  fields  of  the  university  farm  have  been  entirely  replatted,  each  field  being 
divided  into  series  8  rods  wide  with  16  ft.  alleys  between,  thus  providing  plats  rang, 
ing  in  size  from  one  twentieth  of  an  acre  to  2  acres,  for  the  various  field  trials. 

Cornell  University  and  Station. — Several  horticultural  schools  provided  under 
the  State  appropriation  of  $16,000  have  already  been  held  with  very  satisfactory 
results,  under  the  direction  of  Prof.  L.  H.  Bailey.  The  schools  are  from  1  to  5  days 
duration.  Farmers  are  registered  and  required  to  participate  iu  the  work.  Practical 
lessons  are  given  in  spraying  nearby  orchards  and  vineyards. 

A  great  deal  of  interest  is  manifested  in  these  schools  by  fruit  growers,  and  from 
the  number  of  schools  held  it  seems  evident  that  they  are  in  advance  of  the  good 
work  done  in  this  State  by  the  farmers'  institutes. 
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Personal  Mention. — Dr.  R.  Sacbsse,  an  agricultural  chemist  of  wide  reputation, 
died  at  Leipsic,  April  25,  1895.  Dr.  Sacbsse  was  a  professor  in  the  University  of 
Leipsic  and  a  frequent  contributor  to  scientific  agricultural  journals.  His  book  on 
agricultural  chemistry,  published  in  1888,  is  widely  known. 

Dr.  J,  Brlimmer,  jjrofessor  in  the  University  of  Jena,  and  director  of  the  agricul- 
tural department  of  the  experiment  station  of  Jena,  died  March  14,  1895,  at  the  age 
of  44  years. 

Dr.  A.  von  Planta  died  at  Zurich,  February  25,  1895,  in  his  seventy-fifth  year. 
Dr.  von  Planta  was  never  connected  officially  with  any  institution  but  devoted  his 
life  to  private  study  in  chemical  lines,  e8})ecially  the  carbohydrates  and  the  chemi- 
cal activity  of  bees.  A  short  account  of  Dr.  von  Planta's  life  and  works  is  given  by 
Prof.  E.  Schulze  in  Landw.  Vers.  Utat.,  46,  No.  1,  pp.  79-84. 
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Vol.  YI. 


Xo.  12. 


The  present  number  completes  tlie  sixth  volume  of  the  Eecord.  The 
extension  of  the  Record  work  during  the  year  is  indicated  by  the  fol- 
lowing table,  showing  the  amount  of  abstracting  done  for  Volumes  V 
and  VI,  respectively: 


station  reports 

Station  bulletins 

Publications  of  United  States  Department  of  Agriculture 

Foreign  articles 

Total  number  of  articles 

Classilied  as  follows: 

Chemistry 

Botany 

Bacteriology  and  zoology 

W  eteorology 

Air,  ■water,  and  soil 

Fertilizers 

Field  crops 

Horticulture 

Forestry 

Seeds  and  weeds 

Diseases  of  plants 

Entomology 

Foods  and  animal  production 

Veterinary  science 

Dairying  ". 

Technologj' 

Agricultural  engineering 

Statistics  


Volume 
V. 

Volume 
VI. 

43 
267 

67 
227 
973 

47 
42 
10 
36 
36 
72 

155 
84 
10 
24 
66 
74 

119 
18 
89 
4 
18 
69 

42 

295 

78 

526 

1,606 

96 

53 

6 

86 

87 

95 

398 

155 

22 

37 

110 

99 

182 

62 

113 

6 

32 

65 

The  abstracts  in  this  volume  occupy  773  pages,  and  required  in  their 
preparation  the  reviewing  of  28,203  pages  in  the  original  publications. 
In  addition  to  this  the  volume  contains  2,104  foreign  titles,  not 
abstracted;  20  editorials,  occupying  29  pages;  11  special  articles,  occu- 
pying 138  pages,  and  79  station  notes,  occupying  12  pages. 

As  in  previous  volumes,  the  subject  index  has  been  made  in  suflS- 
cieut  detail  to  serve  as  a  fairly  complete  guide  to  the  contents  of  the 
publications  abstracted. 

The  classified  list  of  abstracts  has  been  omitted  from  this  volume. 
The  number  of  articles  to  be  catalogued  is  so  large  that  it  is  believed 
that  in  most  cases  references  to  a  given  subject  will  be  more  readily 
found  in  the  detailed  index  than  in  a  voluminous  subject  list  of  titles. 
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Arbor  viice,  notes 993 

Arctic    and    Alpine    plants,   comparative 

structure GIG 

plants,  anatomy  of  leaves 873 

Arctium  lappa,  notes.  Wis 145 

IJ.S.D.A 207 

Arctomecon  merriami,  notes,  U.  S.  D.  A 114 

Arenaria eompacta,  notes,  U.  S.  D.  A 1 14 

Argemone  mexicana,  notes 224 

Argon,  a  new  constituent  of  the  atmosphere.  691 

assimilation  by  plants 787 

spectrum 9G5 

Arid  and  humid  regions,  nitrogen  content 

of  soil  humus,  Cal 794 

land,  reclamation,  Wyo 345 

regions,  analysis  of  soil.s 729 

fruits 729 

pecan  culture  in 729 

Arintida 2>urpurea,  note^,  S.  Dak 403 

Arithmetical  mean,  law 1 14 

Arizona  College,  notes 88 

Station,  bulletins 85,431 

uotea 88,348,678,850 
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Arizona  Station,  report 348 

Arkansas  Station,  bulletins 190,212,215, 

217,  240,  252,  389,  391, 402, 409, 
411,  419,  423,  430,  531,  538,  663, 
878,  889,  890,  898,  902,  92.'!,  942 
reports  ....  21,  44, 45, 46,  53, 56, 
76,  87,  787,  789,  807,  808, 809, 
819,  822,  832,  838,  842,  846  849 
AnnUlaria  mellea  as  a  cause  of  root  rot  of 

t  he  peach .  U.  S.  D.  A 557 

Army  worm  in  1894,  U.  S.  D.  A 441,740 

notes  Colo 315 

U.S.  DA 312,313 

wheat  head,  notes  Del 835 

U.  S.D.A.  312,313 

A  rrlietiatkerum  avenaceum,  notes,  Cal 721 

elatiue  Jiotea 97 

Arrowroot,  parasitic  disease 311 

Arsenic  in  sprayed  tobacco,  Ky 272,315 

Arsenical  spraying  of  fruit  trees  in  bloom.      654 

Arsenites,  eflect  on  bees,  U.  S.  D.  A 651 

for  codling  moth,  Ky 1006 

Pa 150 

tobacco 205,1006 

Arleinisia  abrotanum,  notes.  Can 427 

Aitesian  wells  of  southern  Wyoming 848 

Artlirox)ods,  catalogue 1008 

Artichoke,  Jerusalem,  culture  experiments, 

Ark 890 

notes 984 

Artichokes  notes,  Mass.  State 296 

Artocarpus  incisa,  notes,  Fla 636 

tecta,  notes 93 

Asaprol,  a  reagent  for  albumen,  pepsin,  etc .      966 
Aschersonia  tahitensis,   in  Aleyrodes  citri, 

IT.  S.D.A 556 

Asclepias  cornuti,  notes,  U,  S.  D.  A 207 

incarnata,  notes,  U.  S.  D.  A 207 

Ancochytafragarice,  notes,  N.J 828 

graminicola,  notes 909 

Ash  analysis,  changes  in  official  methods. . .      377 

green,  notes 993 

sawfly ,  notes 316 

Ashes,  analyses 401 

Can 402 

Mass.  State. .  134,  202, 287, 522, 080 

N.J 706, 797 

Pa 110 

R.I 402 

Vt 882 

as  a  fertilizer 400 

cotton-hull,  analyses,  Mass.  State.  202,287 

limekiln,  analyses,  Mass.  State 202 

logwood,  analyses,  Mass.  State 287 

swill,  analyses,  Mass.  State 287 

Ashy-gray  ladybird,  notes '41 

^l  gup  ia  coatalit,  notes,  N.  C 65 

Asparagus  beetle,  uot<-s 655 

Ohio 150 

N.Y.  State 833 

culture 902 

fertilizer  experiments,  Del 810 

insects  alll'cting 655 

manuring 142 

varieties,  La 143 
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Asparagus,  varieties,  Pa 142 

Aspens,  notos,  X.Y.  Cornell 425 

Asphalt,  fuel  value 942 

rock,  analyses,  Ky 274 

vapor  as  afifecting  rose  leaves,  U. 

S.D.A 557 

Aspidiutus  coccineus,  notes 834 

crmvexui,  notes 438 

ficus,  notes 834 

La 235 

hederce,  notes 5G6 

howardi,  notes 653 

juglans-re(ji(e,  notes 235 

latastei,  notes 443 

limonii,  notes 438 

nerii,  notes,  La 235 

new,  on  plums,  TJ.  S.  D.  A 1003 

perniciosMg.  notes 236, 1008 

N.J 832 

U.  S.D.A... .  441 

rapax,  notes,  La 235 

MPflB,  notes,  U.  S.  D.  A 562 

Association — 

American  Forestry,  meeting 253 

Fruit  Growers',  of  Ontario,  report  '. . ...  56 
of  American  Agricultural  Colleges  and 

Experiment  Stations,  convention  .  257, 
48G,  944 
Austrian  Food  Chemists  and  Micros- 

copists,  convention 14 

Economic  Entomologists 650, 1008 

German    Agricultural    Experiment 

Stations 9,  486 

German  Naturalists  and  Physicians, 

convention 486 

Official  Agricultural  Chemists.  178,  614,  759 

Aster  canescens,  notes,  N.  Mex 732 

spinosus,  notes,  N.  Mex 732 

Asteridiuiii  illicii,  n.  sp 1000 

Asterolecaniuiii  hederce,  notes 566 

Astragalus  canadensis,  analyses.  Can 406 

eremicus,  notes,  TT.  S.  D.  A 114 

inyoensis,  notes,  U.  S.  D.  A 114 

molUssiimts,  notes,  N.  Mex 732 

panamintensis,  notes,  U.  S.  D.  A .  114 

virgineiis,  notes,  TJ.  S.  D.  A 114 

Athytanus  gammaroides,  n.  sp.,  notes 564 

Atlas  meal,  analyses,  Mass.  State 1023 

Atmosphere  and  leaves,  exchange  of  gases 

between 782 

chemical  composition 283 

hydrogen  perox id  in 14 

town,  influence  on  vegetation.  278 

Atriplex  numrmilaria,  notes 45 

semibaccata,  notes,  Cal 717, 721 

tularcnsis,  notes,  U.  S.  D.  A 114 

A  ttagenus  piceus,  notes,  Vt 1007 

Audobon  Sugar  School,  notes 174 

Aulax  ehondrillce,  notes 151 

Aureobasidium  vitis,  notes 432, 909 

Aurora  bore.alis,  si)ectrum 965 

Australian  salt  bush,  analyses,  Cal 718 

notes,  Cal 717,721 

Avocado  pear,  notes,  Fla 636 
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Awnless  brome  grass,  culture  experiments, 

Colo 296 

notes,  Can 415 

Awns  of  barley,  experiments 506 

Azalea  scale  in  Michigan,  IT.  S.  D.  A 440 

Babcock  test  in  creameries,  Conn.  State 247 

Bacilli  and  other  fungi,  cellulose  in 110 

of  cholera,  in  milk  and  cheese 168 

Bacillus  amylovorus,  notes.  Wash 560 

anthracis  claviformis,  notes 1024 

/celidus  lactis,  notes 84 

gaytoni.  notes 149 

gossypina,  n.  sp.,  notes,  Ala 145 

orthobutylicus,  anaerobic  fermenta- 
tion by 280 

sorghi,  notes,  Mich 714 

Bacteria,  action  of  light  on 280 

soluble  products 18 

under  high  pressure 507 

anaerobic,  culture  apparatus 18 

cultivation 115 

plate  cultures 389 

as  affected  by  light 389,507 

beneficial  and  injurious 280 

classification 969 

cultures  for  ripening  cream,  Conn. 

Storrs 478 

feeding  on  saltpeter 196 

flagella,  staining 487 

in  agriculture 389,906 

caterpillars,  notes 65,  655 

chee.se  making 941 

manure 969 

milk 473, 483 

of  drinking  water 694 

root  tubercles 784, 786 

repression    through    culture    of 

legumes 874 

Bacterial  diseases  of  cabbage,  Ky 229 

cucumbers 187 

gumraosis  of  grapes 147,  910 

Bactericidal  action  of  light  and  air 909 

Bacteriological    examination     of     potable 

water 283 

Bacteriology,  abstracts  of  articles 18, 

196,  280,  389.  507,  G94. 969 

in  cheese  making 250 

dairying 482,  754 

relation  to  tanning 1027 

of  cheese 674 

Bacteriosis  of  grapes 231 

Bacterium  of  Permian  period 196 

Bacterium  vionachce,  notes 63  568. 1008 

Bagworm,  notes,  Ohio 151 

Baking  powders,  analyses 401 

Balance,  device  for  adjustment 273 

Balances,  analytical,  improvements  in 504 

safety  attachments  for  riders 377 

Balaninus  proboscoideus,  notes,  N.J 836 

N.  C 561 

quercus,  notes,  C.  S.  D.  A 440 

rectus,  notes,  N.J 836 

uni/ormis,  notes,  U.  S.  D.  A 440 

Bald  eagle,  notes,  Va 694 
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Balm,  cultivated,  mint  rust  on,  N.  J 826 

of  Gilead,  notes.  N.  Y.  Cornell 425 

Balsam  poplar,  notes,  N .  Y.  Cornell 425 

Bamboo,  culture 550 

notes,  Fla 636 

Banana  disease  in  Trinidad 305 

Bananas  and  pineapples,  packing  and  ship- 
ment   424 

plantains,  culture  and  uses . . .  219 

fertilizer  requirements,  Cal 815 

for  yeast,  malt,  etc 424 

Barbados  cherry,  notes 221 

Fla 636 

Barberries,  notes 221, 299 

Barbitistes  berengueri,  notes 838 

Bark,    abnormal,    of  Abies  peetinata    and 

Picea  excelsa 196 

beetle,  Columbian,  notes,  U.  S  D.  A  .  651 

fruit,  notes,  Ind 1003 

N.  T.  Cornell. ...  546 

U.S.'D.A 313 

notes 316,  654 

studies 316,  65t 

louse,  oyster  shell 054,  740 

peach,  notes,  U.  S.  D.  A 313 

plum,  notes,  r.  S.  D.  A 313 

moth,  diamond,  notes 316 

Barley,  analyses 25,  524 

Minn 1008 

Utah ; 569 

barnyard  manure  for 891 

composition  as  affected  by  fertili- 
zers   25 

at  different  stages 715 

crop  of  1894,  value  for  malt 634 

statistics,  U.S.  D.  A 582 

culture 722 

experiments 632 

Colo 296 

in    Schleswig- 

Holstein 541 

for  malting  purposes 27 

drilling  vs.  broadcasting 419 

fertilizer  experiments 25,  400, 418 

Mass.  State..  293 

Utah 542 

forhay,Cal 808 

pigs.  Can 466 

frozen,  as  a  feeding  stuff,  Can 452 

functions  of  beards  on 873 

fungus  disease  of 647 

green  manuring  for,  Utah 541 

malting  value 418 

meal  for  milch  cows 160 

newsmntof 738 

peat  poudretto  and  nitrate  of  soda 

for 893 

pot  experiments 520 

refuse,  analyses,  Mass.  State 331 

scorched,  analyses,  Vt 931 

seed,  treatment  for  smut 647, 832 

seeding  in  drills  vs.  broadcasting, 

Can 417 

soil  preparation,  Utah 540 
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Barley,  .smut,  notes,  Mont 147 

straw,  analyses 1008 

variations  in  sugar  compounds  dur- 
ing germination 869 

varieties 418, 419,  543,  898 

Cal 807,809 

Can 415, 416, 417, 418, 419 

Colo 984 

Nev 293 

Utah 541 

Wash 635 

Wye 44 

Barnacle  scale  in  Louisiana,  U .  S.  1).  A 740 

Barn  owl,  notes,  Va 695 

Barns,  dairy,  construction  and  ventilation, 

Iowa 1029 

Barnyard  fowls 931 

grnss,  analyses,  S.  Dak 403 

notes,  Mich 715 

silage,      analyses,      Mass- 
State  331 

Barnyard  manure.     {See  also  Manure.) 

analyses,  Mass.  State 287 

and  fertilizers 134 

care  and  use 631 

conservation 798 

in  warm  climates 201 

of  nitrogen  in 129 

effect  of 798 

for  corn,  Ind 135 

housed  vs.  unhoused 979 

in  India,  care  and  management 287 

loss  by  exposure 797 

of  nitrogen  in 400, 629 

management 798 

nature,  care,  and  u.ses,  U.  S.  D.  A 521 

nitrogen  in 713 

preservation.  Pa 128 

production,  N.Y.Cornell 630 

residual  effect 140 

storage 287 

utilization  of  nitrogen  in 133,797 

value  as  a  fertilizer 123 

vs.  green  manuring 27,  396,  798 

vs.  poudretto  for  barley 891 

ruta-bagas 891 

■wheat 891 

Barometer,  new  form 789 

Barred  owl,  notes,  Va 695 

Basal  rot  of  daffodils 61 

Basic  slag.    {See  Thomas  slag.) 
Basket  worm.    (.?<?«  Bag  worm.) 

Bast  fibers  of  the  U.  S.,U.  S.  U.  A 207 

Bat  manure,  analyses,  Ala 401 

Beach  grass,  notes,  Can 415 

Bean  and  watermelon   anthracnose,  iden- 
tity, N.J 824 

anthracnose,  notes 234 

Me 735 

U.S.  D.  A 558 

aphis,  notes 316 

diseases,  notes,  N.  Y.  State 59 

meal  for  milch  cows 160 

rust,  notes 234 
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Beau  weevil,  fdur  spotted,  notes,  Tex 438 

now,  notes,  Tex 438 

notes 65 

J^e 740 

l^.C 65 

Tex 438 

Beans  as  aflfected  by  atmospheric  electricity; 

Utah 537 

bush,  varieties,  Utah 548 

culture  experiments,  Cal 807 

fertilizer  experiments 400 

field,  varieties,  Utah 548 

Japanese,  culture  experiments.  N.  C.  35 

kidney,  proteids 376 

Lima,  varieties,  Utah 548 

notes,  Cal 722 

vanilla,  in  Mexico 545 

varieties.  Can 416,  418 

Ky 52 

La 142 

Mich 218 

N.Y. State 56 

Oreg 55 

Pa 142,727 

Wyo 44 

■white  dwarf  navy,  notes,  Ark 212 

Beard  grass,  Indian,  notes 93 

purple,  analyses,  S.  Dak  403 

Bearded  wheat  grass,  analyses,  S.  Dak 404 

Beckmannia  erucoeformis   uniflora,    notes, 

S.  Dak 403 

Beckwith  clover,  analyses,  S.  Dak 404 

Bedbugs  and  red  ants,  U.  S.  D.  A 440 

Beech  and  linden  oil  for  table  use 163 

buds,  influence  of  light  on  forcing- . .  279 

red,  insect  aflecting 237 

scale  insect C5 

tree  cultivation 730 

Bee  depilation,  notes 149 

eating  insects 838 

fertilization  of  fruits  and  vegetables. . .  566 

keeping  in  Ontario 443 

moth,  notes,  Colo 315 

paralysis,  notes 149 

Beef  cattle,  potatoes  for 163 

production,  cost,  Mass.  State 320 

tallow,  effect  of  cotton-seed  meal  on, 

Tex 3:5 

Beer  and  wort,  nitrogenous  constituents...  377 
casks  in  India,  insect  damages,  U.  S. 

D.  A 440 

clarification,  aluminum  chips  for 377 

eifect  of  saline  constituents  of  water  377 
examination,  application  of  physical 

methods 375 

ferments,   influence  of  fluorin    com- 
pounds    170 

nitrogenous  uiaterials 377 

saccharin  in,  determination 867 

turbid  with  yeast  cells,  examination . .  377 

wort,  oxidation 251 

Bees,  anatomy  of  salivary  glands 443 

and  honey 04 

as  afl'ected  by  arsenites,  U.  S.  D.  A  . . .  651 
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Bees,  biology  and  anatomy,  U.  S.  D.  A 441 

culture  in  Ontario 217, 419 

fertilization  of  vanilla  flowers  by 195 

food  plants 64 

wintering  in  the  ground 64 

Beeswax  moths,  notes 149 

Beet  chips,  feeding  experiments  with 211 

diffusion  residue,  feeding  value 15 

leaf  spot 902 

treatment,  K.  J 906 

Pa 736 

root  rot.  notes 487, 1000 

N.J 904 

roots,  Phoma  betce  on 737 

rust,  notes,  N.J 906 

scab,  notes.  Me 735 

N.J 905 

seed,  germination  experiments 224 

sprouting  before  sowing 984 

seeding 722 

sugar  in  California,  notes 216 

industry  in  Nebraska 985 

Beets  and  beet  leaves,  composition 418 

culture  experiments,  Colo 296 

downy  mildew,  U.  S.  D.  A 558 

fungus  diseases,  N.J 905 

harvesting  machines 541,  848 

seeding 722 

sugar  in,  N.  T.  State 984 

varieties 410 

Colo 984 

La 142 

Oreg 55 

Pa 727 

white  rust  of,  N.  J 906 

Beggar  weed,  culture  experiments,  N.  C. . . .  35 

notes 96 

Begonia  diseases,  notes 233 

lieloitoma  americana,  notes 236 

griserts,  notes 236 

Belt  fastenings 264 

Benincasa  cerifera,  notes,  N.  T.  Cornell 217 

Bonzin  as  an  insecticide,  Vt 1007 

BcrberissTpip.,  notes 221 

Bergrothia  steelii,  notes 443 

Berg's  lactoscope,  notes 475 

Bermuda  grass,  culture  experiments,  Nev. .  294 

metliodsof  destroying,  Ark  430 

notes 694,823 

Berry  bushes,  support  for 221 

BeUdineo',  embryology 195.  279 

Bhakha  plant  and  its  effects  on  cattle 245 

Bibio  albijjennis,  notes,  Mich 649 

Billbugs,  corn,  notes,  Iowa 314 

Binding  twine,  tests 252 

Biological  experiments,  limits 488 

survey  of  Indiana 488 

Bird  lice  as  mutualists,  U.  S.  D.  A 740 

Birds  injuring  apples 300 

wild,  useful,  Va 694 

Bisulphidof  carbon.    (SeeCaibonliisulpliid.) 

Bit ing  spiders,  notes,  U.  S.  D.  A 740 

Bitter  rot  of  apples,  U.  S.  D.  A 558 

Bituminous  shale,  analyses,  Kj- 274 
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Blackberriea,  varieties 992 

Can 423, 424 

La 142 

Mass.  Hatch G36 

Midi 52,55 

N.Y.  Cornell 637 

N.  Y.  State 56, 988 

Orejr 55 

Pa 142,727 

Tenn 725 

Wyo 55 

Black  knot,  external  characteristics 909 

of  cherries 1000 

plums,  ISr.  Y.  Cornell 909 

N.  Y.  State 998 

Wash 560 

medic,  culture  experiments,  N.  C 34 

notes 808 

Ky 294 

mold  in  corn,  notes 65 

pepper,  notes,  Pla 636 

poplar,  notes,  N.  Y.  Cornell 425 

rot  of  grapes 233 

notes.  Can C2 

N.Y.Cornell--.  734 

US.D.  A 558 

treatment 62,  830 

Teuu 724 

sugar  cane  in  East  Java 311 

sweet  potatoes,  U.S.  D.  A....  987 

tomatoes,  notes 234 

tomato,  U.  S.  D.  A 558 

Black  scale,  notes 741 ,  742,  834 

spot,  notes,  N.  Y.  Cornell 546 

of  peaches,  U.  S.  D.  A 557 

"Black  sulphur."     {See  Par  oidium.) 

Slastobasis chalcofrontella,  notes, U.S.  D.  A.  313 

glandulella,  notes,  U.  S.  D.  A . . .  440 

Blastophaga  psenes,  notes 654 

Blighia  sapida,  notes 221 

Blight,  fire,  of  quinces,  N.  Y.  Cornell 900 

leaf,  of  calceolarias,  K.J 827 

cherries,  U.  S.  D.  A 558 

gooseberries,  U.  S.  D.  A 557 

horse  chestnut,  notes,  U.  S. 

D.  A 550 

mignonette,  U.  S.  D.  A 558 

pears,  U.  S.  B.  A .555.  558 

l)lum    and    cherry,   preven 

tion,N.  Y.  State 1001 

plums,  U.  S  D.  A 558 

potato,  Mich 228 

U.S.D.A 558 

quinces,  N.  Y.  Cornell 900 

U.SD.A .5.-)8 

strawberry,  N.  Y.  Cornell. . .  910 

U.  S.D.A 558 

strawberries,    tr<^ a  t  m on  t , 

Mich .53 

sweet  potatoes,  U.  S.  D.  A . . .  987 

of  blossoms 61 

cosmos,  notes 437 

draca'iias.  N.J 827 

egg  plants,  Fla 646 

garden  pinks  234 
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Blight  of  ornamental  spurge,  N.  J 825 

peaches,  Del 827 

pears,  U.  S.  D.  A 557 

pears  and  apples.  Can 431 

potatoes,  tri  atment 832 

tomatoes,  treatment,  Miss 829 

variegated  ivy,  N.  J 826 

tip,  of  ornamental  ferns,  N.J 827 

twig,  of  apples  and  pears,  "Wash 560 

JiUsgus  leucopterus,  notes.  La 235 

Ohio 151 

Blister  beetle,  on  sugar  beets,  Ind 38 

beetles,  notes,  Ohio 150 

Block     system    for    numbering     country 

houses 754 

Blood,  dried,  analyses,  N.J 797 

serum  albuminoids,  precipitation  - . .  Ill 

Blood  red  ladybird,  notes 741 

Blossoms,  fruit,  non-fertility 992 

relation  to  fruit 991 

Blue  gra.ss,  English,  analyses,  S.  Dak 404 

germination  tests 429 

hay,  analyses,  Minn 1008 

Kentucky,  analyses,  N.  Dak 752 

S.  Dak  ....  404 
culture  experiments, 

Colo 296 

culture  experiments, 

Mass.  State 290 

culture  experiments, 

Nev 294 

culture  experiments, 

Utah 531 

notes.  La 215,542 

Texas,  notes 95 

Cal 721 

La 215,542 

worm,  notes,  N.  Y.  Cornell 63 

gum  tree  of  New  South  Wales,  notes . .  730 

joint,  analyses,  S.  Dak 403 

hay,  analyses,  Minn 1008 

lui)ine,  culture  experiments 407 

stem,  big,  analyses,  S.  Dak 403 

bushy,  analyses,  S.  Dak 403 

weed,  notes,  N.Mex 732 

liuai- inia 2Jliimor/eraria,  notes,  U.  S.  D.  A 312 

Bdutvriac,  analyses 630 

Jiocrhavia aiinulata,  notes,  U.  S.  D.  A 114 

Bog  rush,  big-headed,  analj'ses,  S.  Dak 404 

slender,  analyses,  S. Dak 404 

IJdiler  soot,  analj'ses,  Mass.  State 287 

Bokhara  clover,  analyses,  Mass.  State 294 

notes,  Ky 294 

Mass.  State 294 

lioletus  lutens,  notes 728 

Hollworm.    (See  aho  Corn  worm.) 

notes,  Ohio 151 

oil  tomatoes,  .S.  C 141 

Bone  analyses 401 

Ala 401 

Mass.  State-  134,  202,  287,  .523,  980 

\.J 706,797 

Pa 798 

R.I 403 

ash,  analyses.  X.J 396,797 
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Bone,  ground,  aiuilyses,  Mass.  State 980 

N.J 797 

Pa 798 

niaiiiiring  with 203 

meal  aud  Thomas  .slag  for  oats 519 

application  031 

as  a  fertilizer 713 

available  pho.sphoric  acid  in 624 

detection  of  adulteration 134 

effect  on  character  of  milk,  Vt . .  926 

solubility  of  phosphoric  acid  in .  398 

tankage,  analyses,  N.J 396 

Boneblack,  dissolved— 

analyses,  Mass.  State 202,  287 

N.J 396,767 

Bones,  utilization 979 

value  in  agriculture 882 

"Bon-Sag,"  in  Africa l.")! 

Books,  preservation  in  the  Tropics 1 52 

Boophilus  huvis,  notes,  La 235 

Tex 471 

Borate  of  lime,  analysis,  Cal 794 

Bordeaux  mixture — 

and  color  tests 910 

and  eau  celeste  for  shot-hole  fungus  of 

plums,  Fla 646 

and  Paris  green  for  codling  moth  and 

apple. scab 741 

fruit  bark  beetle, 

Ind 1004 

as  a  fungicide,  Iowa 307 

U.  S.D.  A 558 

as  an  insecticide,  Ky 235 

effect  on  potato  plants 234 

silkworms 442 

ferrocyanid  test  for 437,  560 

for  apple  and  pear  scab,  Vt 999 

pests,Ky 317 

black  knot  of  plums  and  cherries, 

N.Y.  Cornell 909 

carnation  rust 234 

cucumber  flea  beetle 652 

leaf  diseases  of  nursery  stock,  N.  Y. 

State 302 

spot  of  beets,  N.  J 906 

nursery  stock,  U.  S.  D.  A 432 

pear  leaf  bliglit,  U.  S.  D.  A 555 

potato  diseases 305,  435 

rot.  Can 435 

N.  Y.State 62 

scab 410 

Mich 228 

improved  formula,  tJ.  S.  D.  A 557 

notes 560 

preparation 910 

and  use,U.  S.  I).  A 558 

with  Paris  green,  Mich 53 

Boreal  ladybird,  notes,  N.  Y.  State 833 

Borer,  clover  root,  notes,  Mich 648 

stem,  notes,  Mich 649 

pea«h,  notes,  N.  Y.  Cornell 546 

twig.U.S.D.  A 441 

pear,  notes 443 

r.S.D.A 652 

quince,  N.  Y.  Cornell 900 


I' age. 

Borer,  squash,  notes,  Iowa 1005 

Botanical  analysis  of  meadows 770 

chart  of  Franco 017 

course,  model  for 786 

excursion  in  the  Tropics,  U.  S. 

D.  A 557 

seminar  of  Nebraska 487 

term.s,  pronunciation 487 

Botanist,  report,  Can 415 

Fla 646 

Ind 485 

Me 734 

Miss 786 

N.J 785 

■   N.Y.Cornell 486 

S.  Dak 582 

Vt 908 

Wyo 943 

Botany,  abstracts  of  articles 15, 

111,  274, 378, 504,  015,  691,  776,  869,  966 

descriptive 617 

Division,  TJ.  S.  D.  A 113, 

114,144,190,777,886 

metamorphosis  in 786 

nomenclature  in 017 

of  Death  Valley  Expedition,  F.  S. 

D.A 113 

physiological,  apparatus 787 

test-books 278,  507,  874 

Botrytis  cinerea,  notes 147,  311 

on  grapes 147 

tcnella,   for  destruction    of   white 

grubs 151 ,  317, 653, 917 

vulgaris,  notes 234 

Bouteloua  raeernosa,  notes,  Utah 531 

spp.,  notes,  S.  Dak 403 

Box  elder,  notes 993 

Bran  and  Paris  green  for  cutworms,  U.  S. 

D.A 441 

shorts,  analyses,  Ftah 569 

corn,  analyses,  Conn.  State 153 

wheat,  analyses,  Ky 274 

Mass.  State 163 

Minn 1008 

vs.  whole  grains  for  feeding 1011 

Brandy,  composition  and  analysis 775 

Brassica  campestns,.noifis,  Oreg 822 

chinensis,  notes,  N.  Y.  Cornell 217 

japonfca,  notes,  N.  Y.  Cornell 217 

juncea,  notes,  N.  Y.  Cornell 217 

napiformis,  notes,  N.  Y.  Cornell. ..  217 

napus,  notes,  Mass.  State 294 

pe-tsai,  notes,  N.  Y.  Cornell 217 

sinapistrum,  notes,  Wis 145 

sp.,  seed  coats 196 

Brassy  cutworm,  notes,  U.  S.  D.  A 313 

Bread,  digestibility,  as  affected  by  alumi- 
num compounds 238 

from  grains  without  grinding 468 

lupine  seed  meal 67 

analyses 68 

spoiled  rye,  examination 663 

Graham,  food  value 163,467 

physical  nature 468 

Breadfruit,  notes.  Fla 636 

Breed  tests  of  cattle,  Utah 572 
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Page. 

Breed  tests  of  cows. 457,  573, 935 

pigs,  Utah 572 

poultry,  Can 466 

sheep,  Utah 572 

Breeding,  principles 332 

Breeds  of  cattle,  European 468 

cows,  N.  Y.  State 1013 

Brewers'  grains — 

analyses.  Pa 110 

dried,  analyses,  Mass.  State 133 

N.J 842 

digestibility,  Mass.  State 318 

for  milcli  cows 160 

Brewing,  corn  in 1026 

Brick  walls,  eflSorescence 503 

Brine,  analyses,  Cal 794 

test  for  potatoes 889 

Bristly  foxtail,  anal5'ses,  S.  Dak 403 

British  Board  of  Agriculture,  Journal 255 

Broad-wiuged  hawk,  notes,  Va 694 

Brome  grass — 

analyses,  U tah 569 

awnless,  culture  experiments,  Colo 296 

notes,  Cau 415 

culture  experiments,  Xev 294 

Hungarian,  culture  experiments,  Cal. ..  807 

Utah.  531 

notes,  Cal 721 

meadow,  culture  experiments,  Utah 531 

rough,  analyses,  S.  Dak 404 

Schrader's,  notes,  Cal 721 

sinootli,  analyses,  S.  Dak 404 

upright,  analyses 722 

Bromin  ahsorjition  of  fats 964 

Sromus  ciliatus,  notes,  S.  Dak 404 

erectus,  analysis 722 

inermig,  cultvire  experiments,  Colo.  296 

notes.Cal 721 

Can 415 

schraden,  notes,  Ky 294 

si>calin%is,  notes 436 

unioloides,  notes,  Cal 721 

Broom  corn, evergreen,  culture  experiments, 

Colo  984 

Japan, cultureexperiments,  Colo.  984 

milk-t,  notes,  Mich 714 

varieties.  Can 418 

Wyo 44 

rape  of  hemii  and  tobacco,  Ky  . .  233 

Brown  lace- winged  fly,  notes 741 

ueclied  ladyliird,  notes 741 

rot  of  grajies,  notes,  Can 62 

N.Y.  Cornell 734 

treatment,  Tenn 724 

plums,  noti's,  Tex 89:» 

sap  chafer,  notes,  U.  S.  D.  A 74i) 

scale,  notes 834 

Bruchus  4-maculata,  notes,  Tex 438 

faba,  notes,  N.  C 65 

obtectus,  notes.  Me 740 

Tex 438 

jnsi,  notes,  N.  C 65 

Tex 438 

Wash 562 

rufirmanus,  notes,  Tex 438 


Pago. 

BrulU)  method  for  m.irgarin  in  butter 372 

Brunisure  (caused  bj'  puncture  of  insects  . .  560 

of  grapes 229, 647, 910,  1000 

Brush  .and  stone  drains,  construction 848 

liryobia  nobilis,  notes 742 

pratensis,  notes,  Oreg 837 

ribis,  notes 742 

Hucculatrix  pomifoUella,  notes,  Me 740 

Buckwlieat,  analyses,  ilass.  State 294 

as  aflVrted  by  atmospheric  elec- 
tricity, Utah  537 

crop  statistics.  U.  S.  D.  A 582 

culture  experiments,  Colo 296 

Mass. 

State  . .  294 

fertilizer  experiments 883 

Japanese,  culture  experiments, 

Ala.  College 982 

notes,Ark 212 

Mjiss.  State...  294 

middlings,  analyses.  Pa ;  110 

varieties.  Can 416 

Colo 984 

La 216 

Wyo 44 

Bud  development  of  deciduous  trees 279 

moth,  notes,  N.Y.  Cornell 635 

variation  in  plants 786 

Budding  peaches,  notes 221 

trees  in  winter,  new  method,  Tex . .  547 

Buddleia  utahensU,  notes,  U.  S.  D.  A 114 

BuHalo  beetle,  notes,  Vt 1007 

berry,  notes 728 

berries,  varieties,  Wyo 55 

grass,  analyses,  S.  Dak 403 

false,  analyses,  S.  Dak 403 

milk,  analyses 669 

moth,  notes,  U.  S.  D.  A 561 

treatment,  U,  S.  D.  A 561 

tree  hopper,  notes,  Colo 315 

U.  S.  D.  A 562 

Bulbous  chervil,  notes 298 

plants  in  North  Carolina 143 

ornamental,  fungus  disease, 

N.J 826 

Bulbs,  flowering,  culture  in  North  Carolina.  547 

Bull  thistle,  notes,  Oreg 822 

pine,  adaptabilitj-  to  the  West 903 

Bumblebees  ia  New  South  Wales  837 

Bunch  grass.  Large,  notes 07 

spear  grass,  analyses,  S.  Dak 404 

Bur  clover,  notes.  La 215 

grass,  notes,  N.  Mex 732 

reed,  analyses,  S.  Dak 404 

Burdock,  common,  for  fiber,  U.  S.  D.  A 207 

notes,  Wis 1*5 

Burette  clamp,  convenient 273 

Burnet,  analyses ^83 

S.Dak 404 

Utah 569 

culture  experiments 405 

Utah 531 

Burnt  marl,  analyses,  Ky 274 

Burrill  disease  of  ecru  and  cornstalk  disease 

of  cattle 686 
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Bush  beaus,  varieties,  Pa 727 

Utah 548 

lespedeza,  notes 97 

lima  beans,  varieties,  Pa 727 

Bntter  aoeumnlator  tests,  N.T.  Cornell 246 

analyses 503,578 

Ky 274,337 

analysis,  Kcinig  and  Hart  method 373 

oleorefractometer  in 274 

and  margarin,  analysis 273 

change  in  keeping 168 

composition  as  affected  by  acidity  of 

cream,  Vt 938 

dairy  vs.  creamery 670 

detection  of  coloring  matter  in 15 

foreign  fats  in 868 

margarin  in 189 

determination  of  fat  in,  Ky 272 

Pa 108 

effect  of  cotton-seed  meal  on,  Tex. . .  321 

examination  -Nvitli  polarized  light.. .  274 

exhibition  in  Massachusetts 337 

exhibitions,  Swedish . .  1 69,  250, 483.  580,  938 

exportation  from  Norway 172 

exports,  Finnish 85 

extractor,  test 477 

fat,  determination  of  fatty  acids  in . .  271 

faults 941 

from  different  kinds  of  milk 669 

milk  with  large  and  small  fat 

globules,  Vt 939 

sweet  cream  vs.  ripened  cream, 

Vt 936 

fungus  on 1025 

making,  modern  processes 941 

notes 483 

sourin g  cream  for 167 

margarin  in,  Brulle  method  for 372 

methods  of  analysis 612 

preservatives 754 

production  by  different  breeds,  N.  Y. 

State 68.  69 

cows.  Can  . .  478 

in  Korway 172 

winter,  Minn 925 

quality,  as  affected  by  food 941 

refractometer,  new 868 

salting.  Pa 758 

Schleswig-Holstein,  decline  in  qual- 
ity    941 

substitutes.  Pa 753 

regulations  controlling 

in  Jersey 84 

vegetable  oils  in,  recognition 271 

water  content G70,  G71 

j'ield,  calculation.  Can 478 

Buttertlies,  migration,  U.  S.  D.  A 10'J3 

Butterrty,  cabbage,  notes 917 

gray  hair-streak,  on  beans,  U.  S. 

D.  A 1003 

yellow,  notes,  Mich 649 

Butyric  acid  fermentation 272. 1025 

Butyrometor,  Colibri 754 

By-products,  feeding 330 

Byturua  tnmentosus,  notes 65 


Page. 

Cabbage  aphis,  notes 317 

Ohio , 151 

bacterial  disease,  Ky 229 

bug,  harlequin,  in  Oklahoma 740 

l)utterfly,  imported,  notes 917 

notes 567 

Chinese,  notes,  N.  T.  Cornell 217 

club  root.  N.J 824 

notes 65 

treatment 647 

culture  experiments 405 

Colo 296 

Fla 637 

fly,  notes C5 

gall  insect,  treatment 1007 

leaf  curl,  notes 548 

plusia,  notes 917 

root  maggot  in  America 917 

notes,  N.  T.  Cornell .  -  911 
treatment,  N.  Y.  Cor- 
nell    914 

varieties,  Iowa 985 

La 142 

Me 725 

Mich 218 

Oreg 55 

Pa 727 

TJtah 548 

Cabinet  beetles,  TJ.  S.  D.  A 440 

Cacao,  apparatus  for  drying 216 

as  food 573 

beetle,  notes 838 

bug  of  Java ■. 440 

notes,  Fla 636 

Cacoecia  argyrospila,  notes,  Colo 315 

semiferana,  notes,  Colo 315 

Cacfacece,  atBnities 487 

Cacti,  grafting 993 

Cactus,  revision  of  species,  U.  S.  D.  A 190 

Cceoma  nitens,  notes 832 

"Ca-sarweed,"  for  fiber,  U.  S.D.  A 207 

Cahoon  palm,  notes,  Fla 636 

CalamagrcsUs  confinis,  notes,  S.Dak 403 

Calaniovilfa  lonyifolia,  notes,  S.  Dak 403 

Calmidra  granaria,  notes,  Tex 438 

oryzce,  notes.  La 235 

Tex 438 

Calceolarias,  leaf  blight,  N.  J 827 

Calcium  chlorid,  absorptive  power  of  soils 

for 121 

in  determination  of  potash 

in  fertilizers 865 

oxid  in  quicklime 376 

Calf  feeding,  peanut  oil  in 663,  842,  931 

manure  voided  by 397 

Calico  works  refuse,  analyses,  Mass.  State  .  287 

California  forestry  experiment  stations  ....  731 

Station,  bulletins 141, 715, 717, 721 

notes 1031 

report 775,  788,  790, 791, 

792,  793,  794,  798, 806,  807, 
808,  809,  812,  814,  815,  816, 
817,  818,  819,  820,  821,  822, 
829,  830,  831, 832, 838,  849 

University,  notes 1031 
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Calit'oiniu  rrctlliia',  new 2^3 

wines 345,  9C5 

Callas,  diseases,  N.  J 820 

Callirhytis  frutieola,  notes,  U.  S.  D.  A 440 

Calorimeter,  ilaliler's,  descriiition 942 

Calves,  contagious  diarrhea 576 

feeding  experiments :!32 

Mass.  State...      322 

Minn 923 

N.  C 922 

separator  skim  milk  for  Iowa 453 

skim  milk  vs.  whole  milk  for 468 

N.  C  . .      922 

Camarota  flavitarsis,  notes 316 

t'ambala  annulala,  notes,  Ky 235 

Camel,  echinococcus  in 470 

Camelia  japonica  scale,  notes,  La 235 

Canada  liaj-.  analyses,  Mass.  State 1023 

peas   and    oats,    fertilizer  exj)eri- 

ments,  Mass.  State 293 

stations,  additions  to  arboretum ...      415 

publications 54,  55, 

62,  169,  392,  394,  395,  397,  402, 
405,  403,  410,  414,  415,  416,  417, 
418.  419, 421,  422,  423,  424, 426, 
429, 430,  431,  434,  435,  436,  437, 
441,  443,  450.  451, 452.  453, 461, 
462, 463, 465. 466, 468, 473, 474, 
475,  476,  477,  478,  480,  484,  485 

thistle,  fungus  on,  N.  J 823 

notes,'  Oreg 822 

Wis 145 

Canaigre,  cultivation  and  preparation  for 

market 631 

culture 541,  722 

Cal 715,722 

N.Mex 984 

tanning  qualities 345 

Canal  mud,  analyses,  Mass.  State 287 

Canary  grass,  cult  ure  experiments 405 

Cal 807 

Colo ....      296 

seed,  notes 985 

Cancer,  coccidian  origin 932 

Cane  disease  in  South  Queensland 560 

fungus  disease 233 

grass,  notes 93 

juice,  ash  content 274 

sugar,  alkalinity 274 

in  malt  and  wort 376 

presence  of  commercial  glucose, 

determination 183, 867 

polarization 273 

sugars,  alkalinity,  determination 274 

wax.  investigations 274 

Canker  of  apple  trees 831 

larch  trees 831 

Cankerworm,  fall,  notes 654 

notes 567 

Cannabis  sativa.  notes 294 

Cantaloupe,  definition 9P2 

Cantaloupes,  varieties.  Ark 53 

Caponizing  experiments,  Oreg 71 

Capons,  feeding  experiments,  X.  T.  State  ...        77 
Oapsella  bvina-pastoris.  notes,  Nev 57 

G2()5— I^o.  12 3 


Page. 

Caiajana  arhorescens,\\ote.ii,Ca.\\ 427 

Ca  rbo  liy  d  rates — 

determination i06 

formation  of  fat  from 72 

importance  in  physiology 503 

in  com,  aa  affected  by    slow   drying. 

Me 744 

insoluble  in  Laclarius  inperatus 110 

inversion lofi 

of  mushrooms 195 

the  gum  oi  Acacia  decurrens 775 

yeast 869 

role  in  intrr.molecular  respiration  of 

plants 113 

Carbonate  of  lime  in  arable  soils,  role 283 

soils,  determination. ..  118 

potash,  analyses,  Mass.  State.  287 
Carbon  bisulphid  — 

as  an  i nsecticide 56,'^,  655 

Ky 1006 

Vt 1007 

cover  for  fumigation,  U.  S.  I).  A 1003 

effect  on  yield  of  crops 564 

for  destroying  nematodes  in  the  soil . . .  147 

melon  lice,  U.  S.  D.  A 650 

Carbon  dioxid,  foi-mation  by  detached  leaves  277 

in  fruit  shipping C38 

Carbonic  acid  content  of  air 196 

in   drinking  and    mineral 

waters,  studies 273 

Carex  aiistata,  notes,  S.  Dak 404 

retrorsa,  notes,  S.  Dak 404 

siccata.  notes,  S.  Dak 404 

sUnophyUa,  notes,  S.  Dak 404 

straininea,  notes,  S.  Dak 404 

stricta.  notes,  S.  Dak 404 

sychnoeephala,  notes,  S.  Dak 404 

vulpinoidea,  note.s,  S.  Dak 404 

Gariea  papaya,  notes,  Fla 636 

Carnation  rust,  Bordeaux  mixture  for 234 

twitter,  U.  S.  D.  A 440,  740 

Carnations,  aerial  roots  of 873 

fungus  diseases 832 

N.J 825,826 

Garneodeti  messoria,  notes,  Vt 915 

Carpet  beetle.     {See  Bufl'alo  beetle.) 

pitchy,  notes,  Vt 1007 

Carpocapsapomonella.    (See  Codling  moth.) 

Carrion  beetle,  squash 654 

vegetarian,  notes.  Can 442 

Carrot  fly,  notes.  Me 740 

Carrots,  analyses 37 

Can 402 

Mass.  State 294 

rtah 569 

culture  experiments,  Cal 807 

Iowa 985 

Mass.  State  ..  294 

Utah 532 

fertilizer  experiments 890 

varieties 890 

Can 416,418,419 

Nev 293 

Oreg..: 36 

Casein  curd,  analyses,  Pa 110 

digestion  products 1023 
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Casein  in  cow's  milk,  determination,  N.  T. 

State 9G0 

of  cow's  milk,  study 165 

human  milk,  study 165 

Cashew  nut,  notes,  Fla 636 

Cassava,  analyses 818 

culture  experiments,  Fla 6.S5,  636 

Castilloa  elastica,  notes 251 

Castor  beans,  culture  experiments.  Miss. . .  819 

pomace,  analyses,  Mass.  State 287 

Casvarinecs,  comparative  anatom3- 270 

Catabomba  pyrastri,  notes 741 

Catalpa  planting  in  the  West 549 

Catastega  aceriella,  notes 1008 

Vt 915 

Catch  crops,  autumn,  culture 720 

Caterpillar,  clover-head,  notes,  Mich 649 

clover-seed,  notes,  V.  S.  D.  A. ..  313 

on  Helleborus  niger 917 

tent,  notes,  Oreg 65,  836 

U.  S.  D.  A 313 

Caterpillars,  bacteria  infesting 65,  655 

notes 317 

Catley  guava,  notes,  Fla 636 

Cattle,  abortion 165 

and  meat  supply  of  Germany 756 

breed  tests,  Utah 572 

British,  improvement 468 

dehorning,  N.  T.  Cornell 666 

effects  of  the  Bhakha  plant  on 245 

measuring  band,  Kjellestrom's 468 

plagues  in  Germany,  repression 472 

pleuropneumonia 472 

poisoning  by  acorns 472 

Lathyrus  sativus  seed .  472 

eramination,  Kj' 274 

ringworm  in,  Del 845 

tick,  notes,  La 235 

ticks  and  Texas  fever,  Tex 1 . .  471 

device  for  destroying,  Tex 473 

TVahima,  of  central  Africa 242 

Cauliflowers,  varieties,  Can 423, 424 

Me 51,725 

Mich 218 

note.?,  Nev 294 

Ceanothus  pinetorum,  notes,  U.  S.  D.  A 114 

Ceeidomyia  destructor.     (See  Hessian  fly.) 

leguminicula,  notes,  Mich 648 

N.  C 65 

U.  S.D.  A.  313 

pint,  studies 316 

rhois,  notes,  U.  S.  D.  A 1002 

tritici,  notes 316 

Cecidomyid  on  poison  oak,  IT.  S.  D.  A 1002 

Cedar,  red,  moth  on 316 

notes 993 

Cedrus  atlantica,  notes 144 

Celery  diseases,  notes,  N.  Y.  State 60 

fly,  notes 560 

stem  fly,  notes 560 

varieties,  Fla 637 

La 142 

Mich 218 

Oreg 5 

Pa 727 


Page. 

Cell  membrane  of  fungi 195,  506 

membranes  of  plants 14, 968 

dissolution  during  germi- 
nation    ■  301 

Cells,  animal  and  vegetable,  iron  compounds 

in 968 

vegetable,  centrosomes  in 388 

Cellulose,  chemistry 869 

derivatives 190 

fungus,  study 869 

in  bacilli  and  fungi 110 

feeding  stuffs,  determination..  866 

sugar  cane Ill,  273 

reserve,  action  of  diastase  on 966 

Cement,  analyses,  Cal 794 

benches  for  subirrigation  in  green- 
houses    299 

Cenchrue  tribuloides,  notes,  X.  Mex 732 

Centaurea  ct/anus,  notes,  Oreg 822 

Centiorhynchus  sidcicollis,  notes 917,1007 

Centipedes,  Tcnom,  U.  S.  D.  A 740 

Centrosjiheres  in  fungi 280 

Cephalotaxus  drupaeea,  notes 144 

fortunei,  notes 144 

pedunculata,  notes 144 

Ceratiomyxa,  swarm  spores 487 

Ceratocystis  fimhriata,  notes,  U.  S.  D.  A. . .  987 
Cercospora  as  a  ('ause  of  peach  spot,  U.  S. 

D.  A 557 

flexuosa,  n.  sp 1000 

graminicola,  n.  sp 1000 

hibisci,  n.  sp 1000 

■mu>iigsi2Jpiensis,  n .  sp 1 000 

resedce,  notes,  IT.  S.  D.  A 558 

Cereal,  rusts,  U.  S.  D.  A 559 

seeds,  method  of  examining 279 

Cereals  as  atfected  by  fungi 560 

culture  experiments,  Cal 808 

fertilizer  requirements 541 
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Certinensis  poplai',  notes,  N.  T.  Cornell 425 

Ceufhophilus  latibuli,  n.  sp.,  TJ.  S.  D.  A 440 
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Chermes  abietislaricis,  notes 567 

Cherries,  analyses  of  juices 110 

black  knot 1000 

culture 992 

in  California 728 
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Clover,  Bokhara.     {.See  Bokliara  fli)vci-  and 
Sweet  cloviT.) 
crimson,    (liee  Crimson  clover.) 

damage  to,  in  Michigan,  V.  S.  I).  A .  740 

drasteria.  iiotc.s,  Mich 649 

hay,  analyses,  Ky 274 

Minn lOOS 

worm,  notes,  ^lich 648 

N.C 65 
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head  caterpillar,  notes,  Mich 649 
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insects  affecting  Mich 648 
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weevil,  notes,  Mich 648 
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impurities 430 
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notes 65 

treatment 647 
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Coccidian  origin  of  cancer 932 
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trifasciata  Juliana,  notes 741 

oculata.  notes 741 
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Cockle  bran,  analyses 1008 

Cocklebur,  notes,  N.  Mex 732 
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Ky 314 
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remedies,  Oreg 65 

Pa 150 

treatment,  Idaho 236 
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examination 190 
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Coleophora  fleteherella,  notes 1008 
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U.S.D.A..  558 
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grapes 615 
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of  the  cow,  study 666 
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Conifene,  West  American,  notes 301 

Conifers,  diseases  of,  U.  S.  D.  A 557 

Koeky  Mountain 993 
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N.  J 839,842 

Utah 569 

leaf  plant  louse,  notes,  Iowa 314 

meal,  analyses.  Conn.  Storrs 444 

Minn 1008 

N.J 842 

Utah 569 
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Ind 131,415 

depths.  Ill 29 

distances,  Can  . .  416 
III  . .  29, 981 
Ind . .  134 
Kans.        33 

rates,  Ind 415 

Utah 527 

in  bills  u«.  drills.  111 30 

plowing  to  different  depths  for,  Ind.  135,415 

potash  fertilizers  for 542 

products,  analyses,  Mass.  State 1023 

pulling  fodder,  Ga 526,884 

N.C 527 

relation  to  environment 275 

residual  effect  of  barnyard  manure, 

Ind 135 

root  pruning.  111 30 

louse,  notes,  Iowa 314 

webworm,  notes,  N.J 836 

worm,  notes,  Iowa 314 

Ky 235 

Ohio 150 

rotation  ve.  continuous  cropping.  111.  30, 981 

Ind-      415 

seed  from  different  parts  of  ear,  Kans .        33 

sexual  abnormalism  in   787 

silage.    (See  Silage.) 

smut,  U.  S.  D.  A 559 

stalks,  analyses,  N.  J 842 

sugar  in,  N.  Y.  State 984 

stover,  analyses.  Conn.  Storrs 444 

sweet,  culture  experiments,  Colo 296 

notes,  Iowa 985 

varieties,  Ky 52 

Mich 218 

Pa 142 

Utah 548 

subsoiling,  Ga 526 

synonomy  and  history 275 

varieties 275 

Ark 215 

Can 416, 417, 418, 419, 423 

Colo 981 

Ga 520.884 

111 29,980 

Ind 415 

Kans 34 

La 142, 206, 525 

Miss 798 

Nebr 216 

Nev 293 

Okla 34 

Pa 727 

Utah 527 

Yt 884 

Wyo 44 

weevil,  notes.  La 235 

Tex 438 

worm.     (iSfee  o?«oBollworm.) 

notes,  Colo 315 
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Corn  wftnii,  notes,  Iowa 314 

Ohio 151 

zigzag,  notes,  Cal 722 

Corncobs,  analyses,  Minn 1008 

N.J 842 

(ligestibilitj^  Ma.ss.  State 318 

Cornel  sawfly,  notes 654 

Correlation  of  the    growtli  of  roots    and 

slioots 379 

Corrosive  sublimate  for  potato  scab 910 

IniL...  379 

Mich  . .  228 

R.I....  907 

Wyo  . .  1000 

CortJiyhis  columbianus,  notes,  U.  S.  D.  A 651 

Corydali.i  cava ,  al kaloids ■  869 

Corylear,  embryology 195 

Corymelccita pvUcaria,  notes,  Nebr 150 

Ccsmos  blight,  notes 437 

Cotton,  American,  in  Turkestan 985 

boll  rot,  notes,  Ala 145 

weevil,  U.  S.  D.  X 1001 

bollworm.     (See  Bolhvorm.) 

crop  of  India,  1894,  U.  S.  D.  A 943 

the  United  States 943 

statistics,  TJ.  S.  D.  A 582 

culture  experiments,  Cal 807 

eflect  of  crossing  on  fiber,  Ala.  Col- 
lege   288 

Egyptian,  varieties.  Ark 215 

fertilizer  experiments,  Ala.  College.  290 

Ga 528,885 

La 529 

Miss 799 

field  experiments,  Ala.  College 288 

Ark 45 

hull  aslies,  analyses,  Mass.  State. ..  202, 
287, 980 

hulls,  analyses,  N.  J 797 

improvement  by  selection  and  cross- 
ing, Ga 542 

insect,  new,  in  Texas,  U.  S.  D.  A 740 

insects  in  Mississippi,  U.  S.  D.  A.  563, 1002 

oil  in  lard,  detection 15 

perennial,  culture  experiment8,Cal.  808 

plant,  cliemistry,  Miss 807 

plantingat  ditierent distances, Ga.  528, 885 

La.  207,530 

seedand  cowpeahay  forstcers,Ark.  923 

apparatus  for  cleaning 485 

bran,  analyses,  Mass.  State 663 

cako  for  milch  cows 160 

feed,  analyses,  Pa 1014 

digestibility.  Pa 1015 

for  dairy  cows,  Pa 1014 

hulls,  analyses,  Ky 274 

Mass.  State 331 

and  meal  for  cattle,  N.  C .  921 

moal,  aiialyses 163,401 

Ala 401 

Conn.  Storrs 444 

Mass.  State 163, 

287,331,522,663,980 

Minn 1008 

N.  J 396,797,842 


Page. 

Cotton-seed  meal,  analyses,  S.  C 402 

and  hulls  vs.  cotton  seed 

for  corn.  G a 884 

effecton  beef  tallow,  Tex.  325 

butter,  Tex 324 

lard   and   suet, 

Tex 324 

for  barley.  La 542 

calves,  N.  C 922 

horses,  N.  C 921 

oats.  La 542 

pigs,  N.  C 922 

industry,  statistics 400 

proteids 376 

Conn.  State 103 

soil  preparation,  Ark 4u2 

stalk  fiber,  notes,  U.  S.  D.  A. : 207 

varieties,  Ala.  CoUego 288 

Ark 215,898 

Ga 527,884 

La 206,529 

Miss 800 

S.C 530 

waste,  analyses,  Mass.  State 287 

world's  supply  and  consumption,  C. 

S.D.A 87 

worm,  Paris  green  for,  U.  S.  D.  A  ...  1002 
Cottonwood  leaf  beetle  in  New  York,  U.  S. 

D.A 564 

notes 993 

N.T.Cornell 425 

scale  insects,  T.  S.  D.  A 440,  740 

Cottony  maple  scale,  notes,  Wash 562 

Courlaud  soils,  examination 513 

Country  road  bridges,  U.  S.  D.  A 943 

Cow  feed,  analyses.  Conn.  State 153 

in  relation  to  public  health 335 

Cowpea  hay,  curing  and  storing,  Ark 215,  252 

for  steers,  Ark 923 

vines,  analyses.  Conn.  Storrs 444 

Mass.  State 294 

N.J 842 

yield  and  composition  at  different 

periods  of  growth.  Ark 45 

Cowpeas,  culture  experiments,  Ark 212,  898 

Del 828 

La 542 

Mass.  State  294 

N.  C 35 

fertilizer  experiments.  Can 402 

Del 802 

Ga  ....  530,  801 

fertilizing  value.  Ark 45 

for  green  manuring,  Del 803 

Ga 528,885 

N.J 794 

varieties,  Del 803 

Ga 530,802 

La 215 

N.C 35 

Cows,  age  as  affecting  composition  of  milk .  456 

disembittered  lupines  for 163 

dry,  cost  of  keeping 752 

giving  rich  milk,  breeding 573 

ground  fish  meal  for 657 
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Cows,  luilili,  as    ati'ectert   by    change   from 

baru  to  pasture,  Vt 9J6 

at  experiment  stations,  tests. .  603 

breed  tests 457 

111 2:)0 

N.Y.  State 1013 

cooperative     feeding    experi- 
ments in  Denmark 585 

cost  of  food  at  ditferent  periods 

of  lactation,  N.  T.  State 69 

cottonseed  feed  for.  Pa 1014 

feeding  exporirueut.s 160  241,  657 

feeding  experiments- 
Conn.  Storrs 655 

Iowa 460 

Me 747 

Mass.  State 326 

N.  Y.  Cornell 1023 

N.  T.  State 1013 

N.  C 921 

Pa 157 

ground  wheat  for,  Can 462 

hairy  vetch  for 931 

herd  record.  Can 468 

herd  record  at  Weende 659 

mangel  wurzels     and      sugar 

beets  «s  silage  for 446 

potatoes  for 163,  573 

prairie  hay  for,  Minn 918 

rape-seed  cake  as  winter  fe(>d 

for 76 

rations  for,  Conn.  Storrs 458,  656 

selection  by  milk  analysis 455 

silage  v$.  fodder  for,  Can 453 

soiling,  Iowa 1013 

wheat  for,  Can 463 

whale-flesh  meal  for 927 

winter  keeping 573 

Cow's  milk,  albumen  in,  determination 372 

Cows,  salting.  Miss  843 

spaying,  experiments 165 

Crab  apples,  varieties,  Cal 820 

Can 423 

Mich 52 

grass,  wild,  analy.ses,  S.  Dak 403 

Crambus  albellug,  notes,  N.  Y.  Cornell 63 

alboclavellus,  notes,  N.  T.  Cornell  63 

caliginosellus.  notes,  N.  Y.  Cornell  63 

elegans,  notes,  X.  Y.  Cornell 63 

exaiccatus,  notes,  U.  S.  D.  A 313 

floridits,  notes,  N.  Y.  Cornell 63 

giradellux,  notes,  N.  Y.  Cornell. . .  63 

innotatellus,  notes,  N.  Y.  Cornell . .  63 

interminellus,  notes,  Iowa 314 

N.  Y.  Cornell  63 

laqueatellus,  notes,  N.  Y.  Cornell.  63 

leachelhis,  notes,  N.  Y.  Cornell 63 

luteolellus,  notes,  !N.  Y.  Cornell. . .  62 

mutabilie,  notes,  N.  Y.  Cornell 63 

ruricolellus,  notes,  N,  Y.  Cornell. . .  63 

epp.,  parasites,  N.  Y.  Cornell 63 

synopsis  of  species,  X.  Y.  Cornell .  62 

teternUns,  notes,  K.  Y.  Cornell 63 

topiariiis,  notes,  X.  Y .  Cornell 63 

U.  S.D.  A 562 


I'agc. 

Crambug  vuUjivaijelhis,  notes, X.J 836 

X.  Y.  Cornell .  63 

Cranberry  bogs,  management 298 

gall,  fungus,  U.  S.  D.  A 559 

girdler,  notes,  U.  S.  D.  A 562 

scald,  U.  S.  D.  A 559 

Cranberries,  analyses,  Mass.  State 331 

Cratogcomys    cattanops    goldmani,    notes, 

r.S.D.A 787 

entor,  notes,  U.  S.  D.  A 787 

fuliescent,  notes,  U.  S.  D.  A  . . .  787 

oreocetes,  notes,  U.  S.  D.  A 787 

peregriiius,  notes,  U.  S.  D.  A  . .  787 

pciotcims,  notes,  U.  S.  D.  A  . . .  787 

Cream,  acid  test,  111 83,248 

artificial  souring 249 

content  of  milk,  determination Ill 

determination  of  fat  ill 185 

eSect  of  acidity  on  composition  of 

butter,  Vt 938 

jiluten  meal,  analy.ses.  Conn.  State  . .  153 

in  milk  ot  different  breeds 454 

loss  in  volumoafter  standing,  Can. .  477 

loss  of  fat  by  keeping 185 

new  method  of  souring 167 

pasteurization 580 

payment  for.  Me 847 

preservation 169 

raising  at  different   temperatures, 

Can 476 

by  diflferent  methods 1024 

Can..  476 

in  cold  water 380 

systems    for   creameries, 

Conn.  State 169 

ripening  by  bacteria 85 

Conn.  Storrs.  478,678 

separators,  tests 344 

Del 847 

Iowa 477 

X.  Y.  Cornell 245 

Pa 169,  940 

S.Dak 338 

Vt 940 

sweet  vs.  ripened,  for  butter-making, 

Vt 936 

treatment  during  churning 941 

Creameries  and  infectious  diseases 479 

Habcock  test  in.  Conn.  State...  247 

care  of  milk  for 169 

cooperative 85, 483 

Minn 941 

Creamery  record,  1892  and  1893,  Mass.  State.  328 

Creaming  and  aerating  railk,  X.  Y.  Cornell.  483 

by  Cooley  system,  Iowa 470 

gravity  vs.  centrifugal,  S.  Dak. . .  338 
quality  of  different  cow.s'  milk. 

Can 477 

Crested  dogstail,  notes 97 

Crimson  clover,  analyses,  X.  J 204,  842 

S.Dak 404 

as  a  green  manure,  X.  .1 205 

chaff,  analyses,  Del 842 

culture  experiments 405 

Ky ...  294 
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CriiiiBon  clover,  culture oxporiiuents,  La..  215,542 

Nev  . .  294 
N.  J.  204,  807 

N.  C  . .  35 

Utah  .  531 

for  pasture,  N.J 206 

soiling.N.J 206 

seed,  analyses,  Del 842 

germination  tests 429 

seeding  at  different  dates  . .  632 

straw,  analjses.De.l 842 

trefoil,  culture  experiments,  Nev.  294 

Crioceris  asparagi,  notes,  N.  T.  State .. . .  833 

Ohio 1.50 

Crop  areas,  changes  in,  U.  S.  D.  A 87 

production  in  Texas,  effect  of  precipita- 
tion and  temperature 196 

report.  Ark 46 

of  Denmark 46 

reports,  U.  S.  D.  A 172, 347, 486,  582 

European,  U.  S.  D.  A 87,  347 

review,  U.  S.  D.  A 7.55 

statistics,  1894,  U.  S.  D.  A 755 

Crops  and  live  stocks  in  Ontario,  statistics.  849 

cereal,  Austrian,  1893,  U.  S.  D.  A 87 

Japanese,  1893,  C.  S.  D.  A 87 

exhaustion  of  soils  by 515 

foreign,  statistics,  U.  S.  D.  A 755 

preservation,  Utah 541 

protection  of,  by  woodlands  and  wind- 
breaks    253 

rotation,  La 217,  543 

yield,  as  affected  by  carbon  bisulphid  564 

Cross  fertilization  of  fruits,  Minn 723 

grapes,  Minn 46,  729 

Crossed  races  of  silkworms 151 

Crotalaria  juncea,  notes,  TJ.  S.  D.  A 207 

Crown  knot  of  fruit  trees  and  vines,  Ariz. .  431 

Crow's  foot,  big,  analyses,  S.Dak 403 

Crude  fiber.    {See  Cellulose.) 

Cryptanthc  recurvata,  notes,  TJ.  S.  D.  A 114 

Cryptogramio    botanist,  report,  N.  T.  Cor- 
nell   -■ 486 

Cryptomeria  japonica,  notes 143 

Cryptorynchun  lapathi,  spread,  IT.  S.  D.  A. . .  1003 

Cryptvs  imtndus,  notes,  N.  Y.  Cornell 63 

Crystallization  of  "massecuite" 170 

Cucumber  beetle,  striped,  notes,  N.  Y.  State.  833 

flea  beetles,  treatment C52 

plant  louse,  notes,  U.  S.  D.  A 312 

Cucumbers,  bacterial  diseases 487 

varieties,  Cal 807 

Colo 296 

La 142 

Mich 218 

Okla 988 

Pa 727 

Cucurbits,  crossing 992 

Cidex  pipiens,  notes 653 

Culture  media,  preparation 389 

Cultures  of  fungi 487 

Cuprestus  lawsoniana.  notes 143 

macrocarpa,  notes 143 

nootkatensis,  notes 143 

thyoidee,  notes 143 


Cupuli/erce,  anatomy 279 

embryology 195 

Curculio,  notes 567, 054 

Tex 899 

peach,  notes,  Fla 647 

N.T.Cornell 546 

plum,  notes,  Fla 647 

q  u  ince,  notes,  N.  T.  Cornell 900 

Cuirant  bud  mite,  notes 31G 

leaf  spot,  TJ.  S.  D.  A 559 

mite,  black,  notes 65 

moth,  notes 56 

stem  girdler,  TJ.  S.  D.  A 439 

Currants,  analyses  of  juices 110 

spot  disease,  treatment,  Iowa 308 

varieties.  Can 423, 424 

Colo 296 

Mich 52,  55 

N.Y.  State 56 

Oreg 55 

Pa 727 

Wyo 55 

Currents  of  the  Great  Lakes,  study,  TJ.  S. 

D.A 19 

Cuscuta  arvensu,  notes,  Wash 554 

epithymim,  notes,  N.  C 58 

physiology 224 

trifolii,  notes,  N.  C 58 

Cut  grass,  Virginia,  analyses,  S.  Dak 403 

Cuttings  and  grafts,  insect  and  fungus  ene- 
mies    147 

packing  for  shipment 638 

Cutworm,  brassy,  notes,  U.  S.  D.  A 313 

Cutworms,  hymenopteroiis  enemies,  TJ.  S. 

D.A 441 

notes 654 

Can 442 

Colo 315 

Iowa 314 

Ohio 151 

Oreg 65 

Vt 915 

remedies 317 

U.S.D.A 441 

Cj'clamen,  root  rot 1000 

disease,  N.  J 826 

Cycloconiuni  oleaginum,  notes 63 

Cycloloma  atripiicifolia,  notes,  Iowa 552 

Cyclones  of  the  temperate  latitudes 702 

Cylas  fonnicarius,  notes.  La 235 

Cylindiosporium  padi,  notes lUOO 

U.S.D.A 558 

Cymoptenispanamintensis,  notes,U.  S.D.  A.  114 

Cynosurus  crintatus,  notes 97 

Cyperus  enjthrorhizos,  notes,  S.  Dak 404 

rotundus  notes 431 

U.S.D.A 554 

Cyphomandra  betacea,  notes 53 

Cyrtoneura  caesia,  notes,  U.  S.  D.  A 1002 

Cystopus  candidus,  notes,  N.  J 823 

portulacce,  notes,  N.  J 823 

Dactylis  glomerata.    (.S'ee  Orchard  grass.) 

Dactylopiiis  ciiri,  notes 438,443 

dt'«<rMC<or,  notes,  U.  S.  D.  A 652 

longifilis,  notes,  U.  S.  D.  A 652 
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Dactylupius  solani,  notes 438 

trifolii.  Botes,  Mich 949 

U.  S.  D.  A 652 

Daddy  long  legs,  notes 317 

Daflbdils,  basal  rot 61 

Dagger  cocklebur.     (5«e  Spiny  cocklebur.) 

Dahlia  stalk  borer,  notes 316 

Dairies,  traveling,  in  Canada 484 

Dairy  animals,  improvement 468 

apparatus,  tests,  Pa 169 

bacteriology 754 

handbook 482 

barns,  construction  and  ventilation, 

Iowa 1029 

building  at  Ontario  Agricultural  Col- 
lege    485 

bulletin,  Canada 169 

calendar  for  1895 580 

Division,  U.  S.  D.  A 85? 

experiments  in  North  America 85 

farms,  rotation  for,  N.  J 807 

frauds,  Can 484 

herd  record,  Minn 749,  928 

Vt 928 

Swedish  management 573 

industry  in  Ireland 941 

Korth  Carolina 483 

the  United  States 483 

Victoria 483 

products 753 

analyses 110 

cholera  bacilli  in 18 

digest  of  laws  relating  to. .  941 

methods  of  analysis 184 

school    and    experiment    station    at 

MamiroUe,  France 344 

schools  and  dairy  products 85 

Dairying,  abstracts  of  articles 81. 165, 

245.  335,  473, 576,  666,  753,  846,  934, 1024 

American 344 

at  the  \Vorld's  Fair 1026 

from  a  business  standpoint 1026 

in  Georgi  a 173 

Ontario 169 

Siberia 580 

progress  in 941 

scientific  metliods 1026 

technical  education  in 174 

value  of  Babcock  milk  test  in 1025 

Dairyman,  report,  S.  Dak 582 

Daisy,  oxeye,  notes 224 

Oreg ; 822 

Danish  agricultural  exports  and  imports, 

18n2-'93 170 

State   Agricultural  Councilors,  re- 
port    756 

Date  and  fig  wine 869 

palms,  notes 548  i 

Fla 636  i 

Dead  wood  in  forests,  clearing  away 144 

Death  Valley  Expedition,  botany, U.  S.D.  A.  113 

web  of  young  trout,  U.  S.  D.  A 564 

Decapitation,  etfect  on  plant  organs 870 

Decapitalizatiou  of  scientific  names 487 

Decay  of  firuits.N.  J 825 


„  Page. 

Decays  of  mature  apjiles.  X.  .1 325 

Deciduous  trees,  geographical  distribution .  550 

Decticus  alhifrons,  notes 151 

Dehorning  of  cattle,  X.  T.  Cornell 660 

De  Laval  separator  tests,  N.  T.  Cornell 246 

system   in  cooi)erativo  creamer- 
ies, Conn.  State 169 

Delaware  Station,  bulletins 81,  298 

report 788,795, 

802,810,811,816,  827,  830,  832, 
834,  842,  843,  845,  846,  847, 849 

Deltocephalux  concentricus, «.  sp.,  notes 564 

fuseinervosuH,  n. sp.,  not«s...  564 
Dematophoranecatrix  as  a  cause  of  pourridie 

of  grapes go 

Dematophora  necatrix  as  a  cause  of  root  rot 

of  grapes 234 

Dendroctonug frontalis,  notes 654 

terebrans,  notes 654 

Dennett  grass,  analyses,  S.  Dak 404 

Depressed  scale,  notes 742 

Desert  of  Sahara,  utilization 513 

Desiccated  milk.  Can 473 

Desmodium  molle,  notes 96 

N.C 35 

Detasseling  of  com,  Ga 526 

111 ^  981 

Kans '  32 

Kebr 216 

N.  T.  Cornell 418 

Utah 527 

Determinations    requiring    low    tempera- 
tures, apparatus  for 504 

Dew  and  frost  formation 702 

Dewberries,  notes 728 

varieties.  La 142 

N.T.  State 988 

Dextrin  and  maltose  from  starch 965 

Dextrose  as  affected  by  ammonia 775 

and  levnlose  in  sweet  wine  and 

honey 868 

Diahrotica  W-punctata,  notes',  Ky 235 

longicornis,  notes,  Iowa 314 

Ohio 150 

vittata,  notes,  N.  T.  State 833 

Diarrhea,  contagious,  of  calves 576 

Diaspis  lanatus,  notes 438 

U.  S.  D.  A 439,650 

patelliformis,  notes 649 

Diastase,  action  on  reserve  cellulose 966 

in  plants 786 

influence  of  light  on 387 

Diastatic  ferments,  efl'ect  on  reserve  cellu- 
lose    873 

Dicyanogon.  poisonous  action 115 

Dietary  studies,  Conn.  Storrs 444 

Digestibility — 

as  affected  by  ferments 162 

of  American  feeding  stuffs,  Mass.  State.  331 
bread  .as  affected  bj'  aluminum  com- 
pounds    238 

Buffalo  gluten  feed,  M.iss.  State 317 

com,  as  affected  by  variety,  I'a 157 

at  different  stages.  Pa 157 

effect  of  ensiling.  Pa 159 
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of  cum,  (!flt'<!t  of  lield-curiiig,  Pa 159 

corncobs,  Mass.  State 318 

corn  fodclcr  and  corn  silage.  Me 746 

driedbrewers' grains,  Mass. State 318 

feeding  stuffs V 

Conn .  Storrs 445 

food,  eflfect  of  watering  before  or  after 

eating 745 

wetting 745 

gluten,  eflfect  of  heat 242 

hay  of  mixed  grasses,  Mas.s. State 317 

margarin 239 

new-proces.s  linseed  meal,  Mass.  State  317 

nitrogen-freeextractofcornfodder.  Pa  155 
pasture  gras.s. 

Pa 155 

oats  as  affected  by  beating 66 

old-process lin.seed  meal,  Mass.  State.  318 

pentosans 237 

pentoae  carbohydrates.  Me 744 

spring-wheat  bran,  Mass.  State 318 

wheat,  Minn 1009 

middlings,  Mass.  State 318 

winter- wheat  bran,  Mass.  State 318 

Digestible  matter  in  corn  per  acre.  Pa 157 

rye    at   different   cut- 
tings. Pa 717 

nutrients    in    different    feeding 

stuft's,  Minn 1009 

Digestion,  artificial,  effect  of  chloroform 14 

method 2,14 

of  protein   in    feeding 

stuffs 12 

experiments 752 

American 5 

with  by-products  . .  6.  8 

ruminants C 

slioep.  Me 740 

Ma.'is. 

State  317 

swine 6 

the  corn  plant  6,  7 

flask  for  .soil  analysis 689 

of  fat  in  the  stomach 1023 

soils  for  analysis,  Cal 793 

peptic,  as  affected  by  acids 751 

investigations 917 

products  of  casein 1023 

witliout  digestive  ferments 242 

Digitaria  sanguinalis,  culture  experiments, 

Cal 807 

Dilution  of  milk,  control 941 

Diinerosporium  magnolice,  n.  .sp 1000 

Diiiiorpliism  of  root  tubercles  of  the  pea, 

U.S.D.  A 557 

Dioscorea  alata,  notes 220 

hatatai,  notes.  Pa 142 

Diospyros  kaki,  maunane  in  the  seeds  of  . . .  386 

notes,  Tex 899 

Dij^lnchne  fascicrdaris,  notes,  S.  Dak 403 

Diplodia  minuta,  n.  sp 1000 

mfisafras,  n.  sp 1000 

Di2ilosis  pyrivora,  notes,  N.  .T 148,  835 

Dipilotaxis  harperi,  notes,  U.  S.  D.  A 652 

Director,  report,  Ariz 346 
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Director,  report,  Ark 87,  849 

Conn.  Storrs 485 

ria 677 

Ind 485 

Ky 252,347 

Me 755 

Mass.  State 347 

Miss 849 

Kev 347 

N..J 849 

N.Y.  Cornell 486,677 

N.T.State 87,1030 

N.Dak 582 

Ohio 172 

Pa 172,755 

S.Dak 582 

Tex 582 

Utah 582 

Va 583 

Vt 943 

Wash 583 

Wyo 943 

Diseases,  contagious,  for  animals  injurious 

to  agriculture 695 

of  animals  in  Massa- 
chusetts   165 

infectious,  and  creameries 479 

of  man  and  of  domestic  animals 

spread  by  dogs 846 

plants,  abstracts  of  articles  - . .  57, 
145, 224,  302,  431,  554, 
641,  732,823,905,994 
at  Ames,  Iowa,  in  1894.  268 
cause  and  means  of  re- 
pression   1000 

laboratory  for,  Cal 831 

parasitic 832 

relation  of  weatlier,  Vt .  999 

study 584 

N.J 823 

trees,  text-book 550 

truck  crops,  N.J '. 825 

Disinfectants  for  fecal  matter 969 

Disinfection,  formic  aldeliyde 389 

with  steam,  apparatus  for 694 

Disippus  butterfly,  notes.  Me 740 

Digsis  rosce.  notes.  La 23.') 

Dhtichlis  spicata  utricta,  notes.  S.  Dak 404 

Distillations,  constant  level  apparatn.'i  for. .  869 

Distillery  corn  feed,  analyses,  Del 842 

feed,  dry,  analyses,  Mass.  State . .  1023 

Ditiola  radlcata,  ■noiB& 195 

Digtoma  weslermanni,  notes 469 

Distomum  tricolor,  notes 932 

Dock,  .sour,  notes.  Wis 145 

Dodder  in  clover  seed „ 429 

method  of  destroyin  g 823 

notes,  Wash 554 

Dog  fennel,  notes,  Oreg 822 

Dolichos  sesqiiipedalu,  notes,  N.  T.  Cornell.  218 
sinensis.     {See  Cowpea.) 

Domestic  animals,  parasites  of 654 

Doiilde  petunias,  notes 549 

Dough,  fermentation 468 

Downy  mildew  of  beet,  TJ.  S.  D.  A 558 
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Dowii,v  iiiihlow  or  grapes 62,  2:!3,  436 

notes,  Can 62 

IT.  S.  D.  A  .  553 

treatment,  Pa 735 

tomato,  U.S.  D.  A 559 

Draca'iias,  blight  of,  N.J 827 

Dragon  flies,  notes 65:) 

Drainage,  farm,  notes,  Ark 942 

influence  of  plant  cover  on 198 

waters  of  cultivated  soils 977 

Drains,  depth  and  capacitj' 316 

Drasteria  erechtea,  notes,  Mich 649 

Dried  ajiples,  zinc  in 297,  992 

lirewers'  grains,  analyses,  N.  J 842 

blood,  analyses 401 

Mass.  State 631 

N.J 396,  797 

as  a  fertilizer 400 

Drought  of  1893  and  its  causes 512 

Droughts  and  famines  in  India,  U.  S.  D.  A . .  973 

Drug  and  pharmacy  la\y8,  U.  S.  D.  A 573 

Drugs,  adulteration,  U.  S.  D.  A 573 

Dry  cows,  cost  of  keeping 752 

ground  flsh,  analyses,  Mass.  State 287 

I                                                N.J 396 

rot  of  sweet  potatoes,  notes,  U.  S.  D.  A.  937 

Drying  of  grain  or  hay 296 

Dtiriau,  culture  in  Dominica 637 

Dtirio  zibetliinus,  notes 637 

Duck  hawk,  notes,  Ya 694 

Durra,  white,  culture  experiments,  Utah..  542 

Dwaif  cherry,  "Western,  notes,  N.  T.  Cornell  421 

panic  grass,  analyses,  S.  Dak 403 

sedge,  analyses,  S.  Dak 404 

Eagle,  golden,  notes,  Va 694 

Earth     roads,     construction     and     repair, 

U.  S.  D.  A 170 

East  Java  Experimental  Gardens,  report, 

1892-'93 347 

Experiment     Station,      report, 

1894 347 

Eaton  grass,  analyses,  S.  Dak 403 

Eatoiiia  obtusata,  notes,  S.  Dak 403 

pennsylvanica,  notes,  S.  Dak 403 

Echiuococcus  in  a  camel 470 

Echinocystislobata,  notes 819 

Economic  entomology  and  mycology,  stud  ies  742 

value  of  parasitism 266 

Ectubia  yermanica,  notes,  U.  S.  D.  A 1002 

Edam  cheese,  manufacture,  Minn 939 

N.Y.  State...  1026 

Editoral  notes 1, 89, 

175,  255,349,  489, 585,  679,  759, 851, 945 

Education,  agricultural,  in  Germany 583 

Egg  albumen,  decomposition  by  vibriones. .  273 

and  feather  eating.  Can 466 

Eggplant  blight,  notes,  Fla 646  j 

Eggplants,  varieties.  La 142 

Me 726  : 

Eggs,  fertility 467 

produced  by  different  breeds  of  hens. 

La 574,  582 

Egyptian  corn,  culture  experiments,  Colo. .  984 

cotton,  varieties.  Ark 215 

Eight-spotted  forester,  notes 316 


I'age. 

Eight-spotted  forester,  notes,  Colo 315 

r.S.  D.  A....  312 

Elechipterux  cornuta,  notes 316 

Electric  light,  ettbct  ou  lettuce,  W.  Va 809 

spinach   and    cauli- 
flower. W.  Va 809 

plants  on  farms 252 


I)low. 


test. 


942 
485 
196 
283 


Electrical  purification  of  water 

sanitation 

Electricity,    atmospheric,    ellect    on    root 

crops,  Utah 537 

effect  ou  plants 543,  638 

forplows 848 

in  farming 582 

horticulture 222 

Electro-culture  of  plants,  W.  Va 809 

**tudy U2 

Electro-horticulture 638, 902 

N.T.Cornell 424 

Element,  a  new  chemical 14 

Eleocharis  acn  minata,  notes,  8.  Dak 404 

obtiisa,  notes,  S.  Dak 404 

2>alu::fris,  notes,  S.  Dak 404 

Eleiuiine  cegyptiaca,  notes 823 

corocaHa,  analyses,  Ala.  College...  982 

notes 45 

S.Dak 403 

indica,  notes 823 

Elevator  screenings,  analysis.  Conn.  State. .  153 

Elm  borer,  imported,  notes,  N.  J 649 

leaf  beetle,  notes,  Del 835 

N.J 649 

U.S.D.A 651 

sc.ile,  notes 742 

white,  in  the  West 730 

notes 993 

Elymus arenarius,  notes,  Can 415 

striatus,  notes,  S.  Dak 404 

virginicus,   notes,  S.  Dak 404 

Embletliis  arenarius,  notes,  Nebr 150 

Embryology  of  Betidaccte 279 

Emfntsa  aphidis,  on  chinch  bugs 150 

aulicoe,  notes 149 

jassi,  notes 149 

muscce,  notes 149 

2)achyrrhince,  notes 149 

Emulsin  in  i/((»t/(o<spp 873 

Endive,  culture  experiments 405 

varieties,  La 142 

Energy  produced  by  combustion  of  albumi- 
noids in  the  body 163,  242 

Engines,  oil,  trials  of 848 

Ensiling  corn,  ettect  on  digestibility,  Pa. . .  159 

grasses  in  Norway 242 

meadow  grass  and  clover 242 

soja  bean  and  vetch,  Vt 918 

Eutomogenous  fungi,  notes 149 

Entomological  and  Natural  Ilistory  Society 

of  London 440 

publications,  U.S.D.A 739 

work,  cooperative,  U.S.D.A.  650 

of  experimentstations  264 

Enloinologisl  of  Sweden,  report 742 
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Entomologist  report,  Del 834 

ria 616,654 

La 235 

Me 740 

Miss 838 

N.J 835 

N.  T.  Cornell 486 

Ohio 172 

S.Dak 582 

Vt 915 

Entomologists,  Aasociatiou  of  Economic.  650, 1008 

Entomology,  abstracts  of  articles 62, 148,  234, 

312,  437,  561,  048,  739,  832, 911, 1001 

Division,  U.  S.  D.  A 312, 

315,  439,440,  562,  650, 739,  916, 1001 
economic,    historical     sketch, 

U.S.  D.  A 650 

.studies 742 

Ento  m  oph  thora  sph  (vrottperma,  notes 149 

Entomosporlum  viacidatuvi,  notes,   N.    Y. 

Cornell 900 

Entomosporium  maculatvm,  notes,    U.  S. 

D.  A 558 

Entropy,  principle  of 163 

Entyloma  jfoerTiece,  gonidial  chains 4S7 

lephroidcum  on  sugar  beets 147 

Ephedra  tiridi.t,  notes,  U.  S.  D.  A 114 

Ephcstia  elutella,  notes 507 

intcrpunetella,  notes 1008 

sp.,  notes,  Colo 315 

Ephipipi(jer  terrestris,  notes 838 

Epicauta  cinerea,  notes,  Ohio 151 

lemniscata.  notes,  Ohio 151 

marginata,  notes,  Ind 38 

pennsylvanica,  notes,  Ohio 151 

vittata,  notes,  Ohio 151 

Epicrosis  terebrans,  notes 316 

Epidapvs  scabies,  notes,  U.  S.  D.  A, 651 

Epidermic  cells  of  insects,  functional  adap- 
tations    917 

Epilachne  borealis,  notes,  N.  T.  State 833 

Eragrostis  abyssinica,  notes 97 

multiflora,  notes,  S.  Dak 403 

pilosa,  notes,  S.  Dak 403 

purshii,  notes,  S.  Dak 403 

Erigeron  calms,  notes,  IT.  S.  D.  A 114 

Eriochloa  anmilala,  notes 94 

aristata,  notes 94 

Eriogonuni  braehyanthtim,  notes 114 

jiiua^c,  notes,  TJ.  S.  D.  A 114 

Erysimum  aapenim  i^ercnne,  notes,  U.  8. 

D.  A 114 

Erysiphece,  notes 311 

Erysix)he  communis,  notes 305 

graminis,  notes 437 

hori-idida,iioiQS 305 

sp.,  notes,  K.  C 58 

Espalier  grape  culture 221 

Esparcet,  culture  experiments,  Colo 296 

Eucalypta,  notes 488 

Eucalyptus  citriodora,  notes 427 

globosus,  notes 427 

tnicrocorys,  notes 144 

saKjrwa,  notes 730 

tereticornis,  notes 427 


Page. 

Eucalyptus  tree,  uses 425 

Eudeinis  botrana,  notes 316 

larviD,  insecticides  for 236 

Euonymus  europxexts,  notes 821 

scale,  treatment,  U.  S.  D.  A 650 

Euphorbia  drummondi,  notes 335 

"  D, "  notes 903 

2)reslii,  notes 903 

Erischistus  tristigmus,  notes 741 

Eustichia  norvegica  fruiting  in  Wisconsin. .  487 

Eutettix  slossoni,  u.  sp.,  notes 564 

southwicki,  n.  sp.,  notes 564 

Evaporation,  apparatus  for 15 

iniluence  of  plant  cover 199 

Evergreens  adapted  to  Pennsylvania 730 

for  shelter  belts 994 

Everlasting  grass,  notes 94 

Mexican,  notes 94 

Evolution  among  plants 874 

Excelsior  feed,  analyses,  Mass.  State 331 

"Excelsior"  waste,  analysis 287 

Exoascece,  n.  sp.,  notes 233 

of  stone  fruits 436 

sproTits  and  leaves  deformed  by . .  311 

Exoascus  australis,  notes 233 

cecidomophilus,  notes 233 

N.Y.  Cornell  555 

cerasi,  notes,  N.  T.  Cornell 555 

com?nMnis,  notes,  N.  T.  Cornell...  555 

confusus,  notes 233 

K.  Y.  Cornell 555 

dccipiens,  notes 233 

N.Y.Cornell 555 

superflcialis,  notes 233 

decipiens  superficialis,  notes,  N.  Y. 

Cornell 555 

deformans,  notes,  N.  Y.  Cornell. . .  555 

farlowii,  notes,  N.  Y.  Cornell 555 

insititice,  notes,  N.  Y.  Cornell 555 

longipes,  notes 233 

N.Y.Cornell 555 

mirabilis,  notes _ 233 

N.Y.  Cornell 555 

tortilis,  j\otes 233 

N.Y.Cor- 
nell   555 

pruni,  notes,  N.  Y.  Cornell 555 

rhizipies,  notes 233 

N.Y.Cornell 555 

varius,  notes 233 

N.Y.Cornell 555 

Exobasidium,  notes,  N.  J 827 

vitis,  scald  of  grape  leaves  by .  230 

Exochomus  pilatei,  notes 741 

Experiment  station — 

at  Posen,  Germany 943 

notes 88 

173,  253,  348, 487,  584,  678,  757,  850,  944, 1031 

Record,  changes  in  arrangement 1 

Experiment  stations — 

American,  work  of,  Cal 819 

and  agricultural  schools,  European,  Cal.      849 

entomological  work 264 

expenditures,    supervision    by  Depart- 
ment of  Agriculture 175 
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in  France,  Government  supervision 175 

Office  of ,  U.  S.  D.  A 284, 

486,  521,  752,  803, 812,  986 
of  tlie  German  Empire,  association,  re- 
port, 1894 486 

Experts    in    soil    investigations,  need    of 

ourses  of  instruction  for 759 

Extract  in  wine,  determination 613 

Extractor  separator,  tests,  N.  Y.  Cornell 246 

Extractors,  butter,  tests 477 

Exyra  rolandiana,  notes 1008 

Fagopyruin  esculentum.  notes.  Mass.  State. .  294 

Fairs,  agricultural,  bow  to  oshibit  at 300  j 

Faminos  and  droughts  iu  India,  D.  S.  D.  A.  973 

Farm  and  garden,  pests  of  Ky 315 

animals,  feeding,  U.  S.  D.  A 842 

wheat 449 

Okla 752 

inbreeding 574 

statistics,  U.  S.  D.  A 943 

buildings  at  Massachusetts  College, 

description 674 

protection  against  light- 
ning   196 

crops  in  Ontario,  condition 217,  419 

implements,  tests 485 

improvements  and  machinory,  value, 

U.S.D.A 755 

labor  and  wages  in  Ontario 217,  419 

lands,  value,  U.  S.  D.  A 755 

products,  value,  U.  S.  D.  A 755 

Farmers'  bulletins,  U.  S.  D.  A 233, 

294,  315,  515,  521,  664,  752,  803,  842,  982,  986 

Farmers  of  lower  Hesse,  indebtedness 1030 

Farming  by  electricity 582 

experimental ,  in  IT  tah 87 

in  East  Anglia,  stati.stics 486 

with  and  without  stock 202 

Farms,  electric  plants  on 252 

statistics,  U.  S.D.  A 755 

Fasciation,  investigations 279 

Fat,  oft'ect  on  albuminoids  of  the  food 1012 

extraction  apparatus,  Knorr's 504 

Tollen's 376 

formation  from  albuminoids 1013 

carbohydrates 72 

in  butter,  determination,  Pa 108 

centrifugal  skimmilk  cheese 484 

cheese,  determination 11, 15, 109,  673 

curdled  milk,  determination 189 

Holstein  milk 454 

human  milk 167,  330 

liquids,  apparatus  for  determining. .  Ill 

milk  as  affected  by  food.  Can 461,  462 

determination 15, 

271,611,612,619,868,930 

of  Jersey  cows,  Colo 296 

relation  to  color 250 

source  of,  N.  Y.  State 1011 

variation  during  period  of  lac- 
tation    455 

of  oats,  investigation 965 

palm  nuts 754 

the  stomach,  digestion 1023 

resorption 468 
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Fats  and  fatty  acids,  examination 272 

bromiu  absorjitiou 904 

examination 15 

foreign,  in  butter,  detection 868 

hot-chamber  refractometer  for  deter- 
mining       190 

rancidity 754 

Fattening  lambs  for  British  markets.  Can. .      465 
Fatty  acids — 

freezing  point 274 

insoluble,  iu  butter,  determination 271 

volatile,  in  butter,  determination 271 

fluctuation,  Del 846 

Fauna,  North  American,  U.  S.  D.  A 787 

Feather-bunch  grass,  analyses,  S.  Dak 403 

"Feathered    Gothic"    moth    in    northern 

France,  U.  S.D.  A 563 

Feeding  by-products 330 

Feeding  experiments — 

with  beet  chips 241 

calves 33 

Iowa 45 

Mass.  State 322 

Minn 923 

N.  C 922 

capons,  N.  Y.  State 77 

hens,N.  Y. State 77 

horses 1018 

Mass.  State 330 

N.J 841 

N.C 921 

lambs,  Can 465, 468 

Mass.  Slate 328, 329 

Mich 239.660 

N.  Y.  Cornell 469 

N.C 922 

milch  cows 160,241,657 

Conn.  Storrs 655 

Iowa 460 

Me 747 

Ma.ss.  State 326 

Miss 843 

N.Y.  State 1013 

Pa 157,447 

pigs 77 

Can 465 

Iowa 322 

Kans 571 

Me 750 

Mass.State 332 

K.Y.Cornell 469 

N.  Y.  State 70, 1010, 1016, 1017 

N.C -----      922 

S.Dak 161 

Utah 71,509 

Vt 929 

poultry,  N.  Y.  Cornell 1022 

sheep 156, 159 

Conn.  Storrs 463 

silage,  Vt 919 

steers,  Ark 240,923 

Can 450,451 

Iowa 321,452 

Kans 571 

Mass.State 318 
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with  steers,  l^i.C 921 

Utah 240,  570,  747 

Feeding  farm  animals,  U.  S.  D.  A 842 

of  animals  for  the  production  of 

meat,  milk,  manure,  and  force  . . .  931 

standards 349 

stutfs,  adulteration 522 

N.C 569 

American,  digestibility, 

Mass.State 331 

analyses 110, 163, 468,  882 

Ark  76 

Conn.  Storrs 153,  444 

Del 842 

Mass.State 163, 

331,663,1023 

Minn 1008 

N.J 842 

Utah 569 

compiled  analyses   Mass. 

State 331 

composition    and    digesti- 
bility, S.  Dak 467 

concentrated,  selection 330 

determination  of  pentosans 

and  pentoses  in Ill 

digestibility 7 

Conn.  Storrs     .  445 

Minn 1009 

fertilizing  value 287 

food  value 468 

for  times  of  drought 663 

methods  of  analysis 10, 184 

nature  and  use 330 

New  England, compiled  anal- 
yses, Conn.  Storrs 444 

Fehling's  solutions,  standardizing Ill 

titration 270 

titration  in  wine  analysis 615 

Feltia  suhgothica,  notes,  Vt 915 

Fen  soils  of  South  Lincolnshire,  composi- 
tion    395 

Fennel,  dog,  notes,  Oreg 822 

Fenugreek,  analyses,  S.  Dak 404 

Fermentation- 
abstracts  of  articles '. 389, 

507,  694, 969 

acetic  acid,  studies 969 

alcoholic,  determination  of  starch  by. . .  374 

effect  of  antiseptics 170 

studies 170,  250,  345 

anaerobic,  by  Bacillus  orthuhutylicns 280 

lactic,  studies 969 

micro-organisms  of 694 

of  dough 468 

grape  must  as  afi'ected  by  cop]ier  sul- 
phate   969 

Fermented  and  distilled  liquors,  methods  of 

analysis 183 

Ferments  in  foods,  effect  on  digestion 162 

Ferns,  culture,  Iowa 991 

ornamental,  tip  blight,  N.  J 827 

trichonies  on 487 

varieties,  Iowa 991 

Ferrocyanid  test  for  Bordeaux  mixture 560 
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Fertility  of  eggs 467 

Fertilization  of  citrus  fruits  and  grapes 729 

I'nimis     atnericana    vars., 

Minn 723 

soils 630 

vanilla  flowers  by  bees 196 

Fertilizer  analysis,  explanation  of  terms,  Md.      980 

N.C.      980 

methods 179,367 

Conn.  State 131 

tables    for    calculating, 

Md 882 

control  in  Germany 10 

Fertilizer  experiments — 

as  related  to  soil  analysis 705 

R.I 391 

at  Grignon,  France 140 

Cooperative,  Conn.  Storrs 398 

Ky 202 

Pa 718 

S.  C 530 

in  Great  Britain 398 

Norway 25 

misuse  of  results 256 

of  German  Agricultural  Society 882 

on  asparagus,  Del 811 

barley 25,  418 

Mass.  State 293 

Utah 542 

buckwheat  883 

Canada  peas  and  oats,  Mass.  State..      293 

carrots  890 

chicory 410 

corn,  Ala.  College 982 

Ga 525,884 

Ind  415 

Ky 202,296 

La  525 

Mass.  State 288,  293 

Miss 799 

Ohio 212 

Pa  720 

cotton,  Ala.  College  290 

Ga 528,885 

La  529 

Miss 799 

cowpeas.  Can 402 

Ga 530,801 

flax 403,985 

fruit  trees 143, 727 

garden  crops,  Mass.  State 296 

grapes 50 

Va 636 

grass,  Pa 720 

hay  and  oats 519 

hemp,  Ky 215 

Hungarian  grass.  Conn.  Storrs 405 

meadows 418,  887, 898 

Mass.State 295 

oats 409.  418,  722,  889, 890 

Mass.State 291,293 

Pa  720 

Utah 542 

and  rape,  Can 419 

parsnips 410,  890 
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on  pasture  lands 398 

poacli  trees,  Del  816 

K.J 816 

potatoes    29r),  399,  410,  419, 890 

Colo 296 

Ky 296 

Micb 208 

N.  J 805 

rutabagas 399 

rye  208,418 

Ark  .   411 

salt  grass,  N.  J 806 

Scotch  tares,  Mass.  State 293 

soja  bean,  Mass.  State 293 

sorgbuiu,  Kans 37 

8trawberries,N.  J 818 

sugar  beets 216 

cane 295,  543 

Miss 808 

Bweet  potatoes,  Ga 811 

N.J 812 

tobacco 210,985 

Conn.  State 140 

Ky 296 

La 41,42 

Pa 718 

tomatoes,  N.J 813 

turnips 139,889,800 

vetch  and  oats.  Mass  State 293 

watermelons,  Ga 401 

wheat 418,419,803 

Ind 413 

Miss 806 

Ohio 211 

Pa 720 

Utah 542 

Fertilizer  formulas,  uniformity  518 

industry,  statistics 202  400 

laws 401 

Ala 401 

Md 287,980 

Mass.State 287 

Mich 401 

N.Y.Stato 980 

N.C 980 

Pa 401,798 

S.C 402 

requirements  of  bananas,  Cal.. .      815 

cereals 541 

c  h  r  y  s  a  n  t  h  e- 

mums 143 

trade  in  Indiana 397 

Massachusetts 522 

New  Jersey 396,  797 

NewTork 980 

Pennsylvania 401 

Khode  Island 401 

South  Carolina 402 

Yerinont 980 

Fertilizers,  absorptive  power  of  soils  for. . .      120 

abstracts  of  articles 24, 124, 

201,  284,  395,  515,  623,  706,  794,  881,  978 

analyses 110, 397,  401, 713,  882 

Ala 401 

Cal 798 

G20o— No.  12 4 


Pago. 

Fertili/crs,  analyses,  Can 402 

Conn.  State 134 

Ind 27 

Ky 202,287,401,980 

Me 630 

Md 287,980 

Mass.  State 134, 

202,  287, 522, 631, 980 

Mich 401 

N.J 396,706,797 

N.T.Cornell 630 

N.  T.  State 25,  287, 980 

N.  C 27,  882, 980 

Pa.... 401,402,798 

E.I 401,522,882 

S.C 402 

Vt 26,882,980 

W.  Va 402 

adulteration 134,  522, 631 

and  barnyard  manure 134 

green  manures 400 

their  application 222 

use,  Miss 895 

as  insecticides 237,053 

availability  of  nitrogen  in,  Conn. 

State 130 

chemical  efifects 521 

choice  and  use 203 

compiled  analyses,  Mass.State.      287 

determination  of  nitrogen  in —       502 

potash  in. 371,  865,867 

directions  for  use 122,286 

effect  on  hay 888 

tobacco,  Md 210 

for  corn,  application,  Ga 526 

fruit  trees 55 

grapevines 424 

home  mixing 134,401 

Ala 401 

Mass.State 287 

N.J 396,706,797 

N.T. State 980 

R.I 402, 522 

in  Algeria 133 

farming 400 

market  gardening 203 

the  I'u isaye 202 

inspection.  Ala 401 

Conn.  State 134 

Ind 27 

Me 630 

Md 287.980 

Mass.State 134,287 

N.Y.  State 25.287 

Mich 401 

N.J 797 

N.C 27 

R.I 882 

Tt 26 

methods  of  application 203 

preparation  and  use 134, 

286,  397,  400, 521 

Ala 401 

Ky 401 

N.J 797 


1082 


EXPERIMENT    STATION   RECORD. 


Page. 

Fertilizers,  valuation 25,  397,  401,  713 

Ala 401 

Coun.  State 134 

Tnd 27 

Ky 401,980 

Me 630 

Md 287,980 

Mass.  State 134,287,980 

Micl) 401 

N.J 396,700 

N.  T.  State 287,  980 

N.C 27,980 

Pa 401,798 

R.I 401,522,882 

S.C 402 

Vt  ...   26, 980 

«».  barnyard  inannre 400 

Fertilizing  constituents  removed  from  the 

soil  in  wine 902 

value  of  cowpeas.  Ark 45 

phosplioric  acid  of  bono      626 

Fescue  grass,  analj'ses,  Conn.  Storrs 444 

meadow.    (.See  Meadow  fescue.) 

red,  analyses,  S.  Dak 404 

notes,Ky 294 

sheep,  culture  experiments,  Utah. . .      531 

notes 97 

tall,  culture  experiments,  Utah 531 

notes,  Ky 294 

various-leaved,      culture      experi- 
ments,Utah 531 

Festuca  Hatior,  notes,  Ky 294 

ovina,  notes 97 

pratensis.    (See  Meadow  fescue.) 

rubra,  notes,  Ky 294 

Fiber  Investigations,  Office,  U.  S.  D.  A . . .  207,  982 

Fibers,  vegetable 485 

Fibrin,  as  affected  by  dilute  &aliue  solutions.      869 

Fidonia  piniari,  notes 567 

Field  and  garden  crops, Northwestern  India.      299 

crops,  abstracts  of  articles 27,134, 

203,  288,  402,  522,  031, 713, 798, 883,  980 
cooperative     experiments     in 

Ontario  :...       419 

in  Ontario,  area  and  j-ield 419 

curing  of  corn  fodder,  effect  on  diges- 
tibility. Pa  159 

Field  experiments— 

at  Grigiion,  France 141 

in  Belgium 295 

Norway 543 

on  grasses  37 

wheat,  Colo 290 

Md 414 

with  l)arley,  Can 418 

carrots.  Can 418 

corn,  Ark 44 

Can 418 

111 29 

Ind 134 

Kans 32 

Ky 294 

Okla 34 

cross-bred  wheats.  Can 418 

cotton,  Ala,  College 288 


Page. 
Field  experiments— Continued. 

witli  cotton,  Ark 45 

fall  wheat,  Can 418 

fertilizers,  Conn.  Storrs 398 

Ky 296 

Mass.  State 296 

in  Great  Britain 398 

fungicides 267 

mangel  wurzels,  Can 418 

oats.  Can 418 

111 35 

peas.  Can 418 

potatoes.  Can 418 

red  clover 28 

sorghum,  Kans 37 

spring  wheat.  Can 418 

sugar  beets.  Can 418 

cane 295 

timothy,  Utah 532 

turnips.  Can   418 

wheat.  Ark 538 

Kans 538 

Utah 543 

Fig,  biology  and  cultivation 143 

borer,  notes,  La 235 

culture  in  California 728 

soils,  analyses,  Cal 794 

white  Adriatic,  curing 728 

Figs,  curing 220,  728 

notes.  Can 424 

preparation  for  market 728 

varieties 220 

Cal 819,820 

La : 142 

Mich 55 

Finger  and  toe  disease  of  cabbage,  notes. . .  996 

Fingered  coUey,  analyses 630 

Fiorinia  fiorinice\av.camcllice,  notes,  La...  235 

Fir,  silver,  notes 223 

trees,  influence  of  age  on  germination  of 

seed 427 

notes 993 

Fire  blight  of  quinces,  N.  T.Cornell 900 

Fish,  ground,  analyses,  N.  J 797 

meal,  ground,  for  cows 657 

Fisbhawk,  notes,  Va 695 

Fistula,  notes,  La 245 

Fistulina  hepatica,  notes 728 

Flagella  of  bacteria,  staining 487 

Flat  pea,  analyses.  Can 406 

Mass.  State 294 

as  a  forage  plant 898 

culture  experiments 406, 542 

Ala.  College-  982 

Can 418 

Colo 984 

N.  C 35 

Utah 542 

notes 96,  215,  634, 808 

Cal 721 

Mass.  State 294 

U.S.D.A 887 

turnips,  varieties.  Can 416 

Flat-lieaded  borer,  notes,  U.  S.  D.  A 740 

remedies,  Nebr...! 990 
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Flax  cullivatioii  in  Ireland 

culture  experimiiits 

Colo  . 
Miss. 


I'age. 
.  985 
.  887 
.  296 
.       807 


fertilizer  experiments 403,  985 

iov  seed  and  fiber,  U.  S.  D.  A 982 

in  Holland,  culture 216 

varieties 403 

Wyo 44 

Flaxseed,  analyses,  Minn 1008 

Flea  beetle,  black,  notes,  Colo 315 

broad-striped,  uotes,  Ohio..  ..  l.">0 

cucumber,  notes  652 

grapevine,  notes 316 

pale-striped,  notes.  N.J 836 

two-striped,  notes,  Colo 315 

Flea  beetles,  notes,  Oreg 65 

hen,  on  horses,  TJ.  S.  D.  A 740 

turnip,  notes 654 

Flensburger  separator,  tests 344 

Flesli  meal,  Liebig's,  value  in  agriculture..  521 

Floating  meadow  grass,  analyses,  S.  Dak. . .  404 

Floats,  analy.ses.  Mass  State 287 

Flocculatiou  of  soils  by  lime 282 

Floods,  cflect  on  forests  of  Bohemia 144 

Flora,  fungus,  of  Hanover 278 

mycological,  of  Montpellier 647 

of  Malay  peninsula 196 

North  America,  geological  origin .  617 

Queensland 279,617 

Floral  colors,  laws 993 

Florida  land  tortoise,  insects  in  burrows, 

TJ.S.D.  A 440 

phosphate,  analyses  Mass  State...  287 

red  scale,  notes,  U.  S  D  A 740, 1003 

Station,  bulletins 286, 

559,  635,  636,  646,  654,  678 

report 635,  636,  646,  654,  678 

Flour  and  bread,  examination 190 

hygienic  studies 468 

errors  in  analysis 15 

examination 377 

Flower  and   vegetable    seeds,  culture    for 

market 548 

seasons,  philosophy 694 

Flowering  bulbs,  culture  in  North  Carolina.  547 

plants,  studies 487 

under  colored  screen 694 

Flowers  and  insects,  interrelations 787,  874 

extraction  of  perfume 345 

opening  and  closing 873 

zygmorphic 280 

Flue  ashes,  analyses,  Can 402 

Fluke,  cotton-tail  rabbit 932 

Fluorin  compounds,  iiitluence  on  beer  fer- 
ments    170 

Fluted  scale  in  Florida 440 

Fodder  plants,  poisonous 468 

Fog,  city,  effect  on  plants 16 

Foliage  and  leaf  scars  of  Pinus  rigida 487 

Folaoni  grass,  culture  experiments,  Nov 294 

Food,  effect  on  composition  of  milk 935 

Can 462 

Iowa...  461 
milk  and  butter  production  .160,  752 


Page. 

Food,  cflect  on  quality  of  butter 941 

nutrients,  heat  cijuivalent 590 

relation  to  excretion  of  hytlrocarboiis  72 

value  of  fruits . : 331 

Foods  abstracts  of  articles 65, 

152,  237,  317,  443,  568,  055,  743,  838, 917, 1008 

adulteration 331 

U.  S.  D.  A 573 

analyses,  Conn.Storrs 444 

Mass.  State 1023 

cooking  and  steaming  for  animals . .  445 
suggestions  regarding,  U.  S. 

D.  A 331 

digestibility,  as  atiected  by  watering 

before  or  after  eating 745 

examination 504 

heat  equivalent  of  nutrients 590 

human,  investigations 90 

improperly  cooked,  parasites  in 472 

in  storage  and  transportation,  protec- 
tion    573 

nutritive  value  and  cost,  IT.  S.  D.  A . .  752 
patent,  (or  increasing  yield  of  milk. .  468 
Foot  and  mouth  disease,  prevention  of  trans- 
mission in  skim  milk 81 

Forage  plants.    (See  also  Grasses.) 

analyses 98 

and  gras.ses,  S.  Dak 403 

weeds  in  meadows 969 

Australian 45 

culture  experiments .   295 

Ark 531 

Mass.  State 294 

Minn 722 

N.C 34 

in  Belgium 405 

for  Southern  countries,  notes 45 

the  South 91 

\J.  S.  D.  A   294 

under  trial  at  Minnesota  Station 722 

yield  peracre,  Nebr 203 

Forcing  and  propagating  houses,  descrip- 
tion, Ky 348 

houses  for  raisins 221 

of  vegetables,  methods 548 

Foreign  agriculture,  notes,  F.  S.  D.  A 486, 943 

Forest  culture  and  timber  trees 223 

destruction  by  Grylluscampesirisand 

Tettix  subulata 731 

fires  and  floods  in  Pennsylvania 731 

cau-ses  and  prevention . . .  253,  731,  821 

in  North  America 731 

origin  and  loss  from,  Fa 731 

management 56 

preservation,  importance 730 

tree  plantations.  Can 426 

Pa 730 

planter's  manual 427 

trees,  geographical  distribut  ion 223 

growth 488 

insects  affecting,  Pa 730 

transplanting.  Colo 296 

Forests,  clearing  away  dead  wood 144 

climatic  and  economic  intiuenco. . .  427 

efl'ect  of  thinning  on  tree  growth . .  300 
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Forests  of  Bolieuiia,  effect  of  floods 144 

J^  ew  J  ersey '25T 

petrified,  ot  Arizona 253 

thinning 301 

Forestry,  abstracts  of  articles 56, 

143,  222,  300,  425  550, 730,  821,  903,  993 

and  tlie  abandoned  farm 903 

Association,  American,  nie;'ting.253, 731 

atMicbigan  Agricultural  College.  903 

iniVatal 731 

report,  S.  Uak 550 

station  at  Chico 427 

stations  in  California 731,821 

studies 427 

Formalin  as  ;i  preservative 487 

Formic  aldehyde  for  hardening  animal  tis- 
sues   473 

antiseptic  power 507 

Formol,  antiseptic  properties 389 

Fostite,  analyses.  Pa 110 

for  fungus  diseases 738 

Fowl  meadow  grass,  analyses,  S  Dak 404 

Fox  sedge,  analyses,  S.  Dak 404 

Foxtail,  green,  analyses,  S.  Dak 403 

meadow,  analyses 568 

culturoexperiiiients,Utah  531 

new  disease 311 

wild  water,  analyses,  S.  Dak 403 

yellow,  analyses,  S.  Dak 403 

Franscria  h-jukeriana,  notes,  Nev 57 

N.  Mex 732 

Frasera  tubulora,  notes,  U.  S.  D.  A 114 

Frauds  in  dairy  industry,  Can 484 

Fraxinus  anomala,  notes 821 

Freezing  point  of  fatty  acids 274 

milk 611 

Freight  rates,  U.  S.  D.  A 87,172 

French  pink,  notes,  Oreg 822 

Fringe  tree,  American,  notes 222 

Frittly,  notes 65 

Frost  cracks,  eti'ectou  the  oak 144 

Frosts,  night,  prediction 788 

protection  against 389,  621,  787, 789 

Frozen  wheat  and  barley  as  a  feeding  stutl', 

Can 452 

for  pigs.  Can 466 

Fruit,  American,  preparation  and  shipment 

to  England 549 

and  garden  crops,  manuring.  Pa 727 

vegetable  garden  for  farmers 993 

apparatus  for  watering   and   spray- 
ing    443 

as  food  and  medicine 842 

bark  beetle,  notes,  Ind 1003 

ISr.  T.  Cornell 546 

U.S.D.A 313 

blossoms,  non-fertility 992 

crop,  prospects,  May,  1894,  U.  S.  D.  A .  87 

culture  in  Australia 729 

Bohemia S20 

California 729 

Gironde 820 

Kentucky 51 

Nebraska 990 

New  England 299 


Page. 

Fruit,  culture  in  north  Georgia 820 

Ontario 419 

decays,  studies,  X.J 825 

farming  in  Luxemburg 993 

forcing  in  hothouses 729 

Growers'  Association  of  Ontario,  re'- 

port 56 

of  conifers,  comparative  anatomy 968 

packing  house,  plan 252 

production  by  States,  F.  S.  D.  A 347 

relation  to  blossoms... 991 

rot  of  peach,  notes,  X.  Y.  Cornell 540 

statistics  for  Ontario,  Can 55 

trees,  analyses,  N.  T.  State 50 

arsenical    spraying    while    in 

bloom 654 

fertilizing 55, 143, 638,  727 

"insect  lime"  for 742 

overladen,  treatment 143 

Fruits  adapted  to  Maine 726 

Quebec,  Canada 424 

and  vegetables — 

exliibit  at  World's  Fair 993 

fert  ilization  by  bees 566 

for  English  markets 549 

as  affected  by  climate 638 

mulching 638 

food  for  animals .  76 

California,  analyses,  Cal 814 

canning,  drying,  and  preserving 821 

citrus,  insects  affecting 438 

cold  storage 299,993 

cross  fertilization,  Minn 723 

culture  with  irrigation 729 

earliness  v».  quality 821 

food  value 331 

(ieorgia,  catalogue 820 

influence  of  climate 56 

rainfall  on  form 279 

native,  improvement ...  993 

new  types,  N.  Y.  Cornell 637 

varieties 638 

of  arid  regions,  analyses 729 

packing  and  shipping 821 

preservation 424,  549 

protection    during    transportation, 

F.S.D.  A 419 

from  birds,  Ind 991 

pruning,  notes 549 

seedling,  on  Pacific  Coast 143 

small.     (See  Small  fruits.) 

thinning,  notes 299,  729 

waxlike  constituent 615 

Fucus  nodosns,  analyses 630 

vesiculosiis,  analyses 630 

Fuel  value  of  asphalt 942 

fat  pine  knots 942 

petroleum 942 

Texas  coal 942 

Wyoming  coal  and  oil 942 

Fumigation  cover  for  bisulphid  of  carbon, 

F.S.D.A 1003 

for  scale  insects,  U.  S.  D.  A 441 

Fungi  as  affected  by  light 389,  507 

Australian,  handbook,  U.S.D.A 557 
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Fungi,  cell  membranes 195,  .')06 

ceutrospheres  iu 280 

chemical  irritability 17 

comparative  morphology,  f.  S.  D.  A .  557 

"cultures 487 

development 147 

field  observations,  1'.  S.  D.  A 486 

mineral  food 968 

new  species,  notes 738 

notes,  S.  Dak 560 

of  cultivated  plants 909 

grain,  new 900 

on  weeds,  X.J 823 

parasitic,  biological  relations 647 

new  species 1000 

sexual  reproduction 17 

tendrils  in 195 

Fungicides  and  insecticides,  apparatus  for 

applying,  X.  T.  State 739 

Fungicidesand  insecticides,  preparation  and 

u.se,  X.  Y.  State 739 

Fungicides — 

effect  on  germination  of  seeds 301 

Tex 439 

field  experiments 267 

for  bean  anthracnose,  X.J 996 

dub  root  fungus,  X.J 994 

diseases  of  tomato,  X.J 995 

leaf  blight  of  nursery  stock,  U.  S. 

D.  A 556 

potato  scab,  X.J 995 

Yt 908 

rusts,  Towa 307 

preparation  and  use 647 

Can 62,437 

Fla 559 

Mass.  Hatch 01 

X.Y.  Cornell 734 

Tenu 724 

with  insecticides,  Fla 559 

U.S.D.A 651 

Fungus  and  insect  injuries  61 

cellulose,  study 869 

disease  of  Silphn  oj  aca 237 

diseases  for  repression  of  insects. .  655 

literature,  Conn.  State. . . .  148 

of  plants.  X.J 823 

treatment.X.H.  302 

flora,  of  IXanover 278 

on  butter 1 025 

Furcrcea  gigantea,  notes 278 

Furfurol,  constituents  of  plants 869 

determination 111.  189 

Furs,  destruction  of  insects  attacking 655 

Fusarium  garcochronurn,  notes 909 

Funcladaun  dendriticum,  notes,  V .  S.  D.  A  .  558 

pyritium,  notes,  U.  S.  U.  A..  -558 

AVash 560 

Fuiicoccuin  alietimnn,  notes 909 

Galega  officinalis,  analyses,  Utah 569 

notes,  S.  Dak 404 

Utah 531 

Qaleruea  xanlhomeUena,  notes.  X.J 649 

Del 8.35 

Gall  fly,  ra.spberry,  notes 6.")4 


I'age. 

( iall  fungus,  cranberry.  I".  S.  D.  A 5.">9 

insects  and  their  host  plants 151 

insect  on  cabbage,  treatment 1007 

moth,  maple 654 

(ialleriamell<)nella,iioU:» 149 

Colo 315 

Galton  curves  as  showing  discontinued  va- 
riation    280 

Gametes,    motile,    Iloematococcut  for  class 

deinon.stration 487 

Garcinia  mavgosteena,  notes 819 

Garden  and  farm,  pests,  Ky 315 

herbaria 489 

webworm,  notes,  Colo 315 

Gaideners,  education 756 

Gardening.  Danish 56 

for  farmers 56 

Gardens,  automatic  sprinkling 299 

Oascardia  madagancarentis.  notes 837 

Gas  exchange  between  animals  and  air 115 

leaves    and    atmos- 
phere   782 

of  human  beings,  apparatus 

for  measuring 332 

plants 787 

lime  for  turnip  gall  weevil 917 

Gases  in  water  apparatus  for  examining 15 

movement  in  rhizomes 487 

GaslroloUum  up.,  notes 335 

Gaurapaivi/lora,  notes,  X.  Mex 732 

Gayophytu'in  eriospennum,  notes,  U.S.D.A.  1 14 

Gelatin  preparations,  notes 18 

Gelechia  cerealella.     [See  Angoumois  grain 
motli.) 

Generic  descriptions  insufficiency 195 

6Voco/).?  t>uZta<a,  notes,  Xebr 1.50 

Geographical  distribution  of  deciduous  trees  550 

forest  trees 223 

Geologist  report.  Wyo 943 

Geometrid, 14  flapped  notes.U.S  DA 313 

Geomys  arenarius,  notes.  U.  S.  D.  A 787 

hreviceps  attwateri,  notes, U.  S.  D.  .\ .  787 

sagittalis,  notes,  U.  S.  D.  A.  787 

personatus  /allax,  notes,  U.  S.  D.  A.  787 

iexengis,  notes.  U.  S.  D.  A 787 

tiiza  mobilensis,  notes, U.  S.  D.  A 787 

Georgia  Station,  bulletins 400,525, 

527,530.542  801,811  «83,884,898 

financial  statement 485 

notes    173.584 

report 485 

Geotropic  cur^-ingof  nodes 786 

Germ  feed,  analyses,  Conn.  State 153 

Muss.  State 163 

meal, analy.ses  Minn 1008 

German  Xaturalists  and  Phy.'*icians,  A.sso- 

ciation,  convention 486 

Germination— 

and  development  of  seeds  as  affected  by 

alkaloids 903 

and  yield  of  seed,  effect  of  qualify 419 

as  aflected  by  salts 904 

experiments  with  beet  seed 224 

of    barley,   variations    in    sugar   com- 
pounds during 869 
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Germination—  Pago, 

of  grapes,  influence  of  temperature  and 

moisture  of  soil 422 

grass  seeds,  intermittent  temperature 

for 641 

macrospores  of  Marsilia vestita 487 

nuts  and  acorns  as  affec'ted  by  age. . .  550 

potatoes  as  affected  by  fertilizers 542 

seeds  as  affected  hy — 

age 427,638 

fungicides 301 

Tox 439 

hot  water 904 

moisture,  U.  S  D.  A 639 

temperature,  IT.  S.  D.  A 640 

seeds  deeply  planted 822 

the  pollen  grain 115 

tests 428,639 

Can 429 

Giant  knotweed,  notes,  IT.  S.  D.  A 889 

sedge,  analyses,  S.  Dak 404 

spurry ,  analyses,  S.  Dak 404 

Girger,  culture  in  Jamaica 423 

mineral  matter  in 331 

Ginkgo  tree,  notes 222 

Ginseng,  culture 216,294,637 

U.  S.  D.  A 886 

roots,  analyses,  Ky 274 

Glanders  and  farcy,  notes 472 

in  man,  mallein  for 334 

mallein  for  diagnosing 80 

Mont 932 

Tex 471 

notes,  La 245 

tuberculin  and  mallein  for   diag- 
nosing, Me 666 

Gla.sshouses,  construction  and  heating 727 

for  the  tropics 221 

OlceoKporium  anri)elophaguin,  notes,  U.   S. 

D.  A 559 

fragarice,  notes,  N.J 823 

/r«ciigien«m.,note8,IT.  S.  D.  A.  558 

sp.,  notes 233 

N.C 58 

venetu'M,  notes,  D.  S.  D.  A 559 

Glover  scale,  notes.  La 235 

Glucose,  action  of  alkalies  on 376 

clearing  by  acetate  of  lead 344 

commercial,  determination  in  pres- 
ence of  cane  sugar 183,  867 

determination  by  alkaline  copper 

solution 504,  868 

eifect  of  lime  and  barj-ta 344 

feed,  analyses,  Mass.  State 331 

in  sugar  juice,  estimation 273 

j  uice.s,  clarification 190 

new  gravimetric  method  for 504 

refuse,  analyses,  Mass.  State 331 

Gluten,  etfect  of  heat  on  digestibility 242 

feed,  analyses,  Conn.  State 153 

Del 842 

Mass.  State 163,331 

N.J 842 

Vt 931 

digestibility,  Mass.  Stat(^ 317 

meal,  analyses.  Conn.  Storrs 153,444 


Gluten,  meal,  analyses,  Mass.  State . . .  163,  331,  063 

Minn 1008 

N.J 842 

Vt 931 

Glycerin  in  wine,  determination 613 

nutrition  of  green  plants  by 873 

Glycerol  content  of  vvine 374 

Glycogen  formation  in  the  assimilation  of 

xj'lose 75 

Glycine  hi-ipida.     {See  Soja  beans.) 

Gnetacece,  anatomy 279 

Goat  moth,  notes 917 

Goat's  milk,  cheese  from 82 

rue,  analyses,  S.  Dak 404 

culture  experiments,  Utah 531 

Gongylonema  molin,  revision  of  genus 933 

Good  Roads  Convention   of  Virginia,   pro- 
ceedings, U.  S.  D.  A 942 

Gooseberries,  analyses  of  juices 110 

varieties.  Can 423,  424 

Colo 296 

La 142 

Mich 52,55 

N.Y.  State 56 

Oreg .55 

Pa 142,727 

Wyo 55 

Gooseberry  leaf  blight,  U.  S.  D.  A 557 

mite,  red,  notes 742 

powdery  mildew,  U.  S.  D.  A 559 

wine,  notes 637 

Goosefoot,  notes,  N.  Mex 732 

Goose  manure,  analy.ses,  Mass.  State 202 

"Goose"  wheat,  analyses,  Minn 1008 

Gophers  and  moles,  automatic  gun  for 65 

pocket,  and  moles,  notes.  Ark...  389,787 
monographic  revision,  U.  S. 

D.A 787 

Oopherus  polyphemui,  notes,  U.  S.  D.  A 440 

Gortyna  nitela,  notes 316 

Iowa 314 

U.S.D.A 312 

Goshawk,  notes,  Va 694 

Oossyparia  uhni,  notes 742 

Gossyphim  herbaeeum,  notes,  U.  S.  D.  A . . . .  207 

Gouda  cheese,  manufacture,  Minn 939 

N.T.  State....  1026 

Goumi,  varieties,  La 142 

Gourds,  culture  exjjeriments,  Cal 807 

varieties  and  culture 548 

Grafting  grapes,  apparatus  for    821 

movements  of  sap  in 617 

of  grapes,  physiology   N.  T.  Cor- 
nell   724 

top,  notes 992 

vines,  apparatus  for 821 

Grafts,  insect  and  fungus  enemies 147 

Graham  bread,  food  value 103,467 

Grain  aphis  notes  65 

artificial  drying 296 

beetle,  notes,  Tex 438 

for  lambs  before  weaning,  Wis 661 

fungi,  new 909 

intensive  cultivation 21 

louse,  notes,  Ky 235 


INDEX    OF    SUBJECTS. 


1087 


Page. 

Grain,  louse,  notes,  Oreg 83G 

predisposition  to  rust 560 

prevention  of  injuries 1001 

rusts,  investigations 311 

parasiti.->m 647 

prevention 437 

studies 432 

treatment 1001 

Kans 224 

smuts,  treatment,  Wyo 1000 

DS.  roots  for  lambs,  Mich 660 

winter,  condition, U.  S.  D.  A 87 

Gramma  grasses,  analyses,  S.  Dak 403 

Granary  weevils,  notes.  Can 442 

Tex 438 

Graiideau  method  for  humus  in  soils 691 

Grape  anthracnose.  Can 62 

K.T.Cornell 734 

U.  S.  D.  A 559 

sulphuric  acid  for 738 

beetle,  spotted,  Okla 989 

berry  moth,  notes 316 

chy tridiose,  treatment 738 

disease,  caused  by  Botrytis  cincrea  .  147 

new 560 

hybrids 729 

leaves  as  a  feeding  stuff 468 

scald  of,  caused  by  Uxobasid- 

ium  vitis 230 

mildew 436 

lysol  for 831 

new  remedies  for 910 

must,  fermentation 969 

influence  ofpruning  on  compo- 
sition    143 

root  grafts  repellant  to  phylloxera. .  300 

roots,  Mycorrhiza  on 969 

seed  caterpillar,  notes 316 

weevil,  black,  notes.  Can 442 

Grapes,  American,  position   of  hybrids  in 

classifieation 266 

American,  waxes  of 615 

apparatus  foy  grafting 821 

bacterial  disease  in  Var 311 

gummosis 147,910 

bacteriosis 231 

black  rot 233 

Can 62 

N.T.Cornell 734 

U.S.D.A 558 

treatment 62,  830 

Tenn 724 

brown  rot.  Can 62 

N.  T.  Cornell 734 

treatment,  Tenn 724 

brunisuro 229,  910, 1000 

coloring  matter 615 

cross  fertilization,  Minn 46,  729 

culture 221 ,  547 

Colo 902 

Fla 637 

Okla 989 

downy  mildew,  notes 233, 437, 62,  436 

Can 62 

treatment.  Pa 735 

U.S.  A.D 558 


I'age. 

Grapca,  distance  of  planting 637 

fertilizer  expernuents 50 

Va 636 

Cal 818 

fertilizing 424 

germination,  as  ali'ectod  ))y  temper- 
ature and  moisture  of  soil 422 

grafting,  X.  T.  Cornell 724 

green  manuring 143 

gummosis 432,  437 

improvement  by  crossing 637 

influence  ofpruning 143 

manuring 638 

native,  study,  Kans 55 

new  disease 560 

new  insect  affecting 838 

oidium  on .  560 

jjectic  disease 303 

Persian,  notes,  Cal 722 

plaster  for 729 

pot  I'A-.  planted  canes 729 

pourridie  of,  treatment 60 

powdery  mildew,  Can 62 

N.  T.  Cornell ....  734 

premature  falling 300 

protection  against  spring  frosts. . .  49 

U.S.D.A 559 

pruning 221 

and  training 821 

ripe  rot,  N.  T.  Cornell 734 

rougeot  on 233 

self-pollination,  K.  T.  State 46 

shelling,  N.T.Cornell 732 

Sicilian,  analyses 221 

"spot "disease,  notes 233 

training.  Can 423 

trellising 992 

varieties,  Can 424 

Colo 902 

Ky 52 

La 142 

Mass.  Hatch 55 

Mich 52,55 

Mmn 55 

N.  T.  State 55, 988 

Okla 989 

Oreg 55 

Pa 142 

Tenn 724 

Utah 901 

Wyo 55 

white  rot,  perithecia 304 

Grapevine  flea  beetle,  notes 316 

leaf  hopper,  notes 316 

root  worm,  U.  S.  D.  A 563 

Grajiholitha  intcrstinctana,  notes,  Mich 649 

U.  S.  D.  A  313 

Grass  mixtures,  tests 138 

seed,  vitality 641 

tree  gum 754 

Grasses,  analyses 101 

and  clovers,  for  meadows.  Can 405 

past  u  re,  Can 405 

forage  plants,  analyses,  S.  Dak  403 

culture  experiments,  Ark 531 
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Grasses,  ctiltiiio  cxpi'iiiiioiits,  Mass.  State.  290 

Pa 720 

field  experiments 137 

for  protection  of  shores  and  har- 
bors, Can 415 

identification 487 

mixed,  analyses,  N.  Dak 752 

test  of  species,  Utah 5;i2 

new  species 18 

of  Tennessee 091 

Grass  eating  insects,  notes,  N.  Y.  Cornell ...  62 

Grasshoppers,  damage  in  Minnesota 441 

in  New  York,  U.  S.  D.  A. . . .  740 
kerosene  emulsion  for,  U.  S. 

D.A 441 

mechanism     <>f     generative 

apparatus 2u6 

notes 054 

Gravinieter  for  sugar  analysis 273 

Gravimetric  method,  new,  for  glucose 504 

Gray  jdant  bug,  notes,  Nebr 150 

soldier  bug,  notes 741 

Great  horned  owl,  notes,  Va 695 

Lakes,  currents,  TJ.  S.  D.  A 19 

Greedy  scale,  notes,  La 235 

Green  ash,  cultivation 730 

notes 993 

fodder,  preservation 543 

gram,  culture  experiments,  Ala.  Col- 
lege    982 

manures,  utilization  of  nitrogen  in. .  133 
vs.  barnyard  manure. .  27,  396,  798 

manuring,  cowpeas  for,  Del 803 

N.J 794 

crops  for 412 

experiments 27 

for  barley,  Utah 541 

cotton,  Ga 528,885 

grapes 143 

potatoes 292,722 

wheat,  Del 803 

ill  Sweden 27 

plants,  hydrogen  jieroxid  in 615 

Greenhouse  benches  for  experiment  work. .  267 

subirrigation 267 

heating,  steam  vs.  hot  water, 

N.Y.Cornell 424 

pest,  new  species 65 

Greenhouses,  subirrigation 170 

Ground  bug,  large-eyed,  Nebr 150 

Grouse  locust,  flight 151 

Growth,  annual,  as  related  to  hardiness 993 

Grubs,    white,    destruction      by     Botrytis 

tenella 317,  917 

notes 653,  654 

Gryllus  campesfris  destroying  forests 731 

Guano,  analyses,  Mass.  State 980 

deposits,  notes 522 

determination  of  nitrogen  in 609 

Guava,  notes,  Fla 636 

Guignardia  hidivellii,  notes,  U.  S.  D.  A 558 

Guilieluia  s'peciosa,  notes 820 

Guinea  grass,  notes 694 

Gulf  storm  of  October,  1894 702 

Gum,  grass-tree 754 


Page. 

Gum,  wood   754 

Gummosis,  bacterial,  of  grai)es 147,  432,  437 

of  Carpinus  betidacea 233 

Gun,  automatic,  for  gophers  and  moles 65 

Gunning-Kjeldahl  method  for  nitrates 110 

Oymnosporanrjiumfuscus,  notes 437 

sp.,  notes 436 

Gypsum,  analyses,  Cal 798 

Can 402 

as  a  fertilizer 549 

for  alfalfa,  Nev 293 

reclamation  of  alkali  soils,  Cal.  701 

Gypsy  moth  commission,  work  of,  U.  S.  D.  A.  440 

in  Massachusetts 838 

Japanese,  parasite  of,  U.S. D.A.  440 

notes 1007 

extermination 314 

nadenafraetlUnca,  notes,  Ohio 151 

devasiatrix,  notes,  Iowa 314 

Ohio 151 

stipala,  notes,  Ohio 151 

Hwiiiatobia  serrata,  notes.  Can 442 

Mass.  Hatch 65 

Miss 437 

U.S.  D.A 313 

Vt 915 

HcematococcKS  for  class  demonstratiim   of 

motile  gametes 487 

"Hagy,"  culture  experiments,  N.  C 35 

Hailstorms,  statistics 878 

Hair    grass,  tufted,  culture   experiments, 

Utah 531 

waste,  analyses,  Mass.  State 287 

Hairy  vetch,  cultu re  experiments 405 

N.  C 35 

for  green  manuring 412 

milch  cows 931 

notes 419 

Tt 886 

Hall  rush,  analyses,  S.  Dak 404 

Haltica  chalybea,  notes 316 

Handbook  of  Australian  fungi,  U.  S.  D.  A  .  557 

dairy  bacteriology 182 

Hand  separators,  test,  Del 847 

Hard  fescue,  analyses,  S.  Dak 404 

Hardiness  as  related  to  annual  growth 993 

Harlequin  cabbage  bug  in  Oklahoma,  U.  S. 

D.  A 740 

Barpiphorus  macula tus,  notes 566 

Harrington's  rainfall  charts 789 

Harrowing  and  manuring  meadows 45 

Harvesters,  tests 252 

Harvesting  machines  for  beets 346,  .541,  848 

Harvey  water  motor,  "Wyo 346 

Hawk,  rough-legged,  notes,  Ta 694 

.sharp-shinned,  Va 694 

Hay,  analyses.  Ark 76 

Conn.  Storrs 444 

Utah 509 

artificial  drying 29G 

as  affected  by  fertilizers 888 

clover,  analyses,  Ky 274 

crop  statistics,  U.  S.  D.  A 582 

fertilizer  experiments 519 

from  barley,  wheat,  and  oats,  Cal 808 
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Hay,  from  Norwegian  grasses,  analyses 568  I 

heating  ami  spoutaneous  couib\i8tioii.  242 
of  mixed  grasses,  digestibility,  Mass. 

State 317 

worm,  clover,  notes,  Mich 648 

worms,  clover,  notes,  U.  S.  D.  A 313 

Health  of  plants  under  glass 873 

Heat  capacity  of  soil  constituents 200 

effect  of  hairy  coat  of  animals  on  pro- 
duction and  radiation 242 

equivalent  of  the  nutrients  of  food. . .  590 
production  in  the  chick  before  and 

after  hatching 931 

Hedeoma  pulegeoides,  notes 903 

Hedera  helix,  notes 566 

Hedges,  trees  for,  Wyo 56 

JSedysanim  coronarium,  notes,  X.  C 34 

Utah 531 

Heel  scrape  and  scooter 942 

Heifer  vs.  steer  beef,  Iowa 321 

Helianthus  annnus,  notes,  N.  Mex 732 

symbiosis 878 

ciliaris,  notes,  X.  Mex 732 

txiberosus,  symbiosis 873 

Heliophobus  popularis,  notes 236,  567 

Heliothis  armiyera.     (See  Bollworm.) 

Heliotropism,  studies 694 

HelleborvB  riiger,  notes 917 

Helminthology,  Italian,  bibliography    and 

history 933 

Hclmintlwiporiwn  ravenelii  on  Sporobolus 

indicus,  notes 234 

Helopeltis  of  India,  notes 152 

Hexenbeseus  of  pine 832 

Hemerobius  sp.,  notes 741 

Hemiptera  of  Buffalo  and  vicinity 567 

Hemp,  broom  rape  of,  Ky 233 

Colorado  Eiver,  notes,  TJ.  S.  D.  A 207 

cultivation     and    manufacture     in 

Madras 294 

culture  experiments,  Can 424 

fertilizer  experiments,  Ky 215 

Indian,  notes,  U.  S.  D.  A 207 

Mauritius,  notes 278 

rozelle,  for  fiber,  U.  S.  D.  A 207 

sisal  in  the  Bahamas 722 

Hemp-like  hibiscus,  for  fiber,  U.  S.  D.  A 207 

Hender.wnia  taphrinicola  n.  sp 1000 

Hen  tiea  iu  Florida,  notes,  U.  S.  D.  A 563 

on  horses,  U.S.  D.  A 740 

house  refuse,  analyses,  Mass.  State 202 

Henna,  studies 114 

Hens,  characteristics  of  breeds 931 

feeding  experiments,  N.  Y.  State 77 

Herbaria,  destruction  of  insects  attacking.  655 
Herbarium,  United  States  National,  contri- 
butions from,  U.  S.  D.  A 1 J3, 

114,190,777 

material,  preparation  and  care.  114 

Heredity  in  horses 031 

Hermaphroditism  in  plants 195 

Herring  cakes,  analyses 156 

food  value 156 

Hessian  1y,  "flaxseed  .stage" 438 

in  New  Zealand 567 


Page. 

Hessian  fly ,  notes 236,  316,  438,  654 

Ohio 151 

parasites.  U.  S.  D.  A 441, 1003 

ravages  in  France 151 

Hcterodera  radicirola,  notes,  Fla 646 

ncterogeoinyn  torridus,  notes,  U.  S.  D.  A 787 

Hibernia  defoliaria,  notes,  Can 442 

Hibiscus  cannabinus,  notes,  U.  S.  D.  A 207 

moscheutng,  notes,  U.  S.  D.  A 207 

mbdariffa,  notes,  U.  S.  D.  A 207 

Hickory  ashes,  analyses,  Ky 272, 274 

Hieruchloa  borealin,  notes,  Can 417 

Highways,  construction  and  repairs,  U.  S. 

U.  A 943 

IJippodamia  ambiyua,  notes 741 

convergens,  notes 741 

Nebr 150 

13-piinctata,  notes,  Nebr 150 

Hog  cholera,  notes 472 

treatment,  U.  S.  D.  A 665 

raising  in  Denmark 242 

Hogs,  number  and  condition,  U.  S.  D.  A 486 

of  different  breeds,  measurements...      931 

wheat  for 468 

Holcvs  lanaUis,  notes 97 

Hollies,  culture 993 

Hollyhock,  diseases,  N.J 825 

Holstein  cows,  fat  content  of  milk  from 454 

Hontalocenchrus  oryzoides,  notes,  S. Dak...      403 

virginica,  notes 403 

Hominy  chop,  analyses,  Conn.  Storrs 444 

meal,  analyses.  Pa 110 

Home-mixing  of  fertilizers 401 

Ala 401 

N.  J 396,  706. 797 

N.  T.  State 980 

R.  I 402,522 

Vt 882 

Honey,  analyses 190 

Ky 274 

and  bees 64 

crystalline  magmas  in 241 

locust,  culture  in  the  West 821 

planting  for 64 

producing  plants  of  Nebraska 1003 

production  in  Ontario 217, 419 

Hop  lice,  notes,  Oreg 65 

U.S.D.A 313 

Hops,  essential  oil  of 754, 869 

nematode  disease 311 

physiological  studies *18 

study  of 982 

Hordevmjuhatum,  notes 224 

Nev 57 

■\Vyo C40 

Hormodendron  hordei,  notes 147,  647 

Horn  fly,  notes 567,654 

Can "2 

Mass.  Hatch 65 

U.  S.D.A 313 

Vt -. 915 

ouhorse.s,  CI.  S.  D.  A 440,564,740 

remedies,  Miss 437 

Vt 915 

Horsebeau,analyses,  Mass,  State 294 
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Horse  oean,  notes,  Mass.  State 29-1 

Vt 886 

bot  fly,  notes,  U.  S.  D.  A 313 

chestimtleaf  blightnotcs,  U.  S.  D.  A.  556 

feeds,  analyses,  Mass.  State 163 

nettle, 'notes,  Iowa 551 

y.Mcx 732 

radish,  culture 727 

wild,  notes 819 

teetliof,  Va 0C6 

Horses,  cerebrospinal  meningitis  in,  Del. . .  843 

corn  for 162,  242 

corn  va.  oats  for,  Utah 751 

diseral)ittere<l  lupines  for 163 

feeding  experiments 1018 

Mass.  State...  330 

N.J 841 

K.C 921 

benfleaon.TJ.  S.D.  A 740 

heredity  in 931 

manure  production.  Pa 127 

narrow  r.t.  wide  rations  for 240 

qualities  ilesired  in,  Mich 242 

Horticultural  legislation  in  British  Colum- 
bia   917 

lessons  from  Columbian  E.\- 

position 993 

School,    National,     at     Ver- 

saiUes  (France) 222 

"sports  " 300 

work  at  Arkansas  Station ...  56 

Horticulture,  ab.stracts  of  articles 46, 141,  217, 

296, 419,  543,  635,  723,  809.  899,  985 
and     climatology,    interrela- 
tions, U.  S.  D.  A 507 

electricity  in 222 

from  a  climatic  standpoint . . .  993 

te.xt-boolv 56 

Horticulturist,  report,  Del 810 

ria 636 

Ind 485 

Miss 821 

K.Y.Cornell 486 

N.Y.  State 56,59,987 

Nev 293 

Ohio 172 

S.  Dak 582 

Tex 582 

Wyo 943 

nosaclda  purshiana,  notes.  S.  Dak 404 

Hosts  as  affected  by  ticks 653 

Hotbed  frame,  new 299 

Hothouses,  fruit  forcing  in 729 

Hot  water,  effect  on  germination  of  seeds  . .  904 
treatment  for— 

oat  smut,  Iowa 308 

U.  S.  D.  A 557 

Utah 559 

smut  in  grains 309 

Wyo 1000 

treatment,  influence  on  yield 310 

r«. steam  for  greenhouseheating, 

N.T.Cornell 424 

Houses,  country,  block  sj'stem  for  number- 
ing   754 


Page. 

Huckleberries,  coloring  matter  of 615 

notes,  Can 424 

Human  excrement  as  a  fertilizer 797 

irrational  treatment 134 

foods,  investigations 90 

milk,  fat  of 336 

jiarasite,  new 469 

Humidity  of  caleareoiis   soils   influence  on 

development  of  chlorosis 233 

Humus,  assimilation  by  plants 284 

in  soils,  determination 118 

Grandeau  method  for (iOl 

of  arid  and  humid  regions.  197 

soil,  organic  compounds  in 200 

HungarisTn  brome  grass- 
culture  experiments  Cal 721.807 

Utah 531 

Hungarian  grass- 
analyses,  Ky 274 

culture  experiments.  Utah 532 

fertilizer  experiments.  Conn.  Storrs 405 

haj',  analyses.  Conn .  Storrs 414 

notes,  Mich 714 

Hybernia  tillaria,  notes.  Me , . . .  740 

Hybrid  cherry,  notes,  N.  Y.  Cornell 421 

walnut  trees,  notes 427 

Hybridization  without  crossing,  study 507 

Hybrids,  grape,  old  and  new 300 

in   classifi cation    of   American 

grapes 266 

replanting  vineyards 729 

Hydrocarbons,  excretion  as  related  to  food  -  72 

Hydrochloric  acid,  a  soil  solvent,  Cal 792 

free,     sejiaration    from 

chlorids 775 

for  souring  cream  ....  248.  672 

Hydrocyanic  acid  gas  as  an  insecticide,  Ky .  1006 
for  San  Jos6  scale,  U. 

S.D.  A 440 

patent,  U.  S.  D.  A  . . . .  740 
preparation  and  use  .  741 
Hydrogen  peroxid  in  green  plants,  deter- 
mination   615 

of  the  atmosphere 14 

sulph id  apparatus,  n(>w 273 

generator,  apparatus  for.  504 

Hydrophobia  in  farm  animals,  Del 843 

Hylastes  obscurus,  notes,  Mich 048 

trifoUi,  notes,  N.  C 65 

Hylesinus  sericcus.  notes,  U.  S.  D.  A 740 

Hymenoptera,  anatomy  of  digestive  tube. . .  151 

Hyoseris  scabia,  notes 9U3 

Hy2)eraspis  lateralis,  notes 74 1 

Hyphantria  cunea,  notes 316 

Hypocreacece,  revision  of  species  61 

Hypocrea  sacchari,  a  cause  of  black  rot  of 

sugar  cane 311 

Hypoderma  macrosporum.  notes 312 

Ice  cream  fruit,  notes,  Fla 636 

crystals  on  plants 195 

Icerya,  Australian  genus  (?),U.  S.  D.  A 564 

montserratmsis  in  Columbia,  U.  S. 

DA.... 440 

Ichneumon  flies,  notes 237,443 

Ichneamonida;,  Provancher's,  U,  S,  D,  A  ...  441 
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Idaho  StatioD,  bulletins 236,283 

notes 88, 173 

Idia  spp.,  parasitic  habits 151 

Idiocerusnenatus,  n.  sp.,  notes 561 

Illinois  Station,  bulletins 29,  31,  35,  83,  234, 

248,  250,  391,  408,  412,  431,  6G3. 980 

notes 253,  584 

University,  notes 584 

Inbreeding  of  farm  animals 574 

Tncurvaria  capitella,  notes G5 

Indian  beard  grass,  notes 93 

heinp,  notes,  U.  S.  D.  A 207 

millet,  analyses.  S.  Dak 403 

reed  grass,  analyses,  S.  Dak 403 

rice,  analyses,  S.  Dak 403 

tanning  materials 251 

Indiana  Station,  bulletins 38, 134, 138, 413, 

414,  640,  985,  989,  991,  997, 1003 

notes 88,  850 

report 378, 414,  485 

Indican,  sugar  from 615 

Indigenous  plants  of  Xatal 278 

Indigo/era  cordifolia,  notes 245 

Industrial  plants 898 

Inflorescence,  abnormal,  notes 873 

Inoculation  for  tuberculosis,  Vt 6G4 

in  the  manufacture  of  koumis. .  847 
Insect  Life,  T.  S,  D.  A . . .  439,  440,  562,  650,  739,  1001 
"Insect  lime"  for  protection  of  fruit  trees.      742 

Insect  parasitism,  notes 149,  317, 654,  655 

pests  of  Queensland 440 

I  treatment 237 

U.S  D.  A 440 

Insecticides- 
analyses  Ma.ss.  State 317 

Pa 110 

and  .spraying,  Idaho 236 

appliances  for,  N.  Y.  State 739 

fertilizers  as 237 

for  tent  caterpillar,  ilasa.  Hatch 64 

inorganic  chemicals  as 508 

preparation  and  use 65, 437 

Fla 559 

Mass  Hatch 61,04 

N.T.  State 739 

U.S.  D.  A...  315,650,651 

Yt 915 

with  fungicides,  Fla 559 

U.S.D.  A 051 

Insects  affecting — 

acorns,  C".  S.  D.  A 440 

beer  casks  in  India 440 

citrus  fruits , 438 

clover,  Mich 648 

coffee  in  Hawaii 440 

corn : 65-1 

cotton "^39 

ill  Mi-ssissippi,  U.  S.D.A 1002 

dried  fruits,  U.S.D.  A 1002 

drugs,  r.  S.  D.  A 563, 1002 

forest  trees,  Pa 730 

furniture 742 

furs 655 

gardens,  fields,  orchards,  and  forests 507 

graiuiti  mills,  U.  S.  D.  A 740 


Insects  affecting —  Vace. 

herbaria C55 

imported  nursery  stock 567 

mushrooms 567 

oats 654 

oranges 834 

peaches,  N.  Y.  Cornell 546 

pines 507 

shade  trees,  X.  J C49 

Vt 915 

stored  grain,  Tex 438 

U.S.D.A 1002 

sugarcane 317, 055 

sweet  potatoes,  U.  S.  D.  A 987 

the  red  beech 237 

vegetables,  U.  S.  D.  A 1002 

wheat 654 

wood 488 

woohms 655 

Insects  and  flowers,  interrelations 787 

fungus  injuries 61 

beneficial,  in  Australia 742 

California 741 

notes,N.C 236 

classification,  Minn 742 

cooperative  work  against, U.S.D.  A  .  441 

destructive 152 

fertilizing  an  aroidi)lant,U.  S.  I).  A.  1002 
functional  adaptation,s  of  tlie  epi- 
dermic cells 917 

grass  eating,  synopsis  of  species, 

N.  Y.  Cornell 62 

habits  and  metamorphoses 916 

in  a  decayed  clierry  tree 567 

burrow  of  the  Florida  land  tor- 
toise, U.  S.  D.  A 440 

injurious — 

in   Aldabr.i,    Assumption,   and 

Gloriosa  Islands 440 

Colorado 440 

Florida 1001 

Hawaii 441 

Iowa 265 

New  Jersey,  U.  S.  D.  A 652 

New  Mexico,  U.  S.  D.  A 652 

Kew  York  City  parks,  U.  S. 

D.  A 651 

Xorth  Carolina 236 

NortkIdaho,U.S.D.A 652 

Norway 567 

Nova  Scotia 440 

Ottawa 441,1008 

legislation  against 741 

U.  S.  D.  A . . .  440, 

916, 1002 

repression  by  fungus  diseases.  655 

treatment 838 

predaceous  and  para.sitic.  237, 054, 655, 742 

N.J 836 

protection  of 837 

senses  of,  U.  S.  D.  A 563 

Inspection  of  fertilizers 25 

Ala 401 

Conn.  State 134 

lud Ji7 

Mo 030 
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luspectiouot  (.Ttilizers,  Md 287,980 

Mass.  State 134,287 

Mioh 401 

N.J  797 

N.T.State 287 

K.C 27 

R.I 882 

Vt 26 

Intensive  cultivatiou  of  grain,  study 216 

Inulin,  action  of  oxalic  acid  on 966 

lodin,  reaction  on  starcli 615 

starch. 376 

Iowa  Station,  bulletins 307, 

314,  321, 342,  391, 414, 452,  453,  460, 471, 475- 
477,  551,  985,  991,  997, 998, 1004, 1013, 1029 

Ipomoea  mexieana,  notes,  K.  Mex 732 

2)U)yurea,  notes,  N.Mex 732 

Iris  and  lily  disease,  notes 234 

Iron  and  alumina  in  phospliates,  determina- 
tion    368,  691,  867 

Iron  and  alumina  in  the  reversion  of  super- 
phosphate   978 

compounds,  distribution  in  animal  and 

vegetable  cells 968 

salts,  efl'ect  on  yeast 507 

sulphate,  absorptive  power  of  soils  for.  121 

Irrigation,  amount  of  water  in,  Utah 251 

by  electricity 582 

experiments,  Ariz 85 

Utah 86 

fall  vs.  spring,  Utah 539, 581 

forfruits 729 

oats,  Utah 86 

orchards 755 

potatoes 542 

Utah 86,  536 

wheat,  Utah 86 

frequency,  Utah 580 

influence  on  fertility  of  soils. . .  395 

in  humid  regions 89 

South  Dakota 581 

measurement    aud    division    of 

water  for,  Colo 485 

methods,  Utah 87 

night  vs.  day  for  wheat,  Utah..  581 

principles 848 

progress  in 1029 

pump,  in  Kansas 346 

pumping  water  for,  Nebr 1029 

reservoirs,  earthen  dams  for 87 

sewage 581 

storage  of  water  for 170 

Kebr 1029 

Study 582 

surface  j;«.  siibirrigation,  Utah.  580 

■water  for,  Nebr 1028 

ways  and  means 346 

windmill 485 

Irritability  of  plants -  17 

Isaria  farinosa  as  affected  by  isulpliate  of 

copper 437 

Isatig  tinctoria,  notes 140 

Isomeris  arhorea  globosa,  iiote.5,  V.  S.  D.  A.  114 

Isosoma  hordei,  notes,  Ohio 151 

spp.,  notes 654 

tritici,  notes,  Ohio 151 


Page. 

Iva  axillaris,  notes,  Kev 57 

I'"y,  scale  insects  on,  U.  S.  D.  A 440 

variegated,  blight,  N.J 826 

Ixodidce,  sp.,  notes 742 

Japan  clover,  culture  experiments 428 

Ky 294 

Nov  ....      294 
N.  C  . . . .        34 
Jerusalem  artichokes,  culture  oxperimcnt.s. 

Ark 890 

notes 984 

corn,  culture  experiments,  Colo.  984 
La  . .  542 
Utah      542 

notes.  Ark 215 

Jesuit's  tea  plant,  notes,  Cal 722 

Johannsou  butter  extractor,  tests 477 

John.son  grass,  analyses,  S.  Dak 403 

culture  experiments,  Utah.      531 

notes,  Ky 294 

Mich 715 

Joint  worm,  notes,  Ohio 151 

Journal  of  Mycology,  U.  S.  1).  A 555 

the  British  Board  of  Agriculture      2.55 

Juglandaccce,  embryology 195 

Juncus  gerardi,  note.-;,  N.J 806 

nodosus,  notes,  S.  Dak 404 

t«mis,  analyses,  S.  Dak 404 

Juneberries,  varieties,  Minn 55 

Wyo 55 

Juuebug,  notes 567 

Juniper  bark  borer,  notes,  U.  S.  D.  A 312 

Juniperus  chincnsis,  notes 144 

drupacca,  notes 144 

Jute,  culture  experiments,  l.'an 424 

Kaffir  corn,  analyses,  Ma.ss.  State 294 

ciiltureexperiments.  Ark 215 

Colo  ....  296, 984 

La 542 

Mass.  State      294 

Utah 542 

Kainit,  analyses 401 

Ala 401 

N.  J 396,797 

R.I 402 

S.C 402 

and  Thomas  slag,  experiments  . . .  519,  522 

detection  of  adulteration 134 

determination  of  potash  in 867 

for  pear  midge,  N.  J 148 

Kale,  varieties,  Oreg 55 

Kansas  Station,  bulletins 32, 

37,  38,  55, 224,  538,  571 

index  to  publications 347 

report 281, 346 

Kentropliyllum  lanatum,  notes 145 

Kentucky    blue    grass,     {fiee    Blue    grass, 
^ventuck}^) 

marls,  analyses,  Ky 283 

Station,  bulletins 51, 401,  980, 1C06 

notes 348,584 

reports 202, 215, 

216,221,229,233,235,252, 
269, 272,  274,  283,  287,  288, 
294,  295,  296,  299,  .300.  311, 
314,  315,  316,  317,  337,  347 
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Kerosene  attachment  fVir  knapsack  iminiis, 

31  iss 442 

spraying     piiiiips  910, 

loos 
emulsion   IVir  euonj'nms  nnxlf,  U. 

S-  I).  A 6.J0 

grasshoppers,  T.  S. 

D.  A 441 

peach  scale,    V.  8. 

D.  A 050 

plum   scale,    K.  V. 

Cornell 1004 

preparation  and  use . . .  8:{8 

for  mosquitoes,  TJ.  S.  D.  A 440,  652 

pourricli^  and  white  grub 838 

Kidney  bean,  proteids 376 

Conn.  State 1C3 

vetch,  analyses,  Mass.  State 294 

culture  experiments 405 

K.  C...  34 

rtah 531 

notes,  Ky 294 

Mass.  State 294 

Kjeldahl   method  for  nitrogen   in   feeding 

Stufls 864 

Kniphorfia  buds,  notes 300 

Knotweed,  analyses,  S.  Dak 404 

culture  experiments,  Colo 984 

sachaline,  notes 732,  808 

r.  S.  D.A 889 

Koeleria  criUata,  notes,  S.  Dak 404 

Kohl  rabi,  Fhoma  napohrassicce  on 737 

Koumis,  inoculation  in  manufacture  of 847 

Labor  and  wages,  farm,  in  Ontario 217 

Laboratory  apparatus 504,  691 

Lace-winged  fly,  notes 741 

Lacewing  fiy,  notes,  T.  S.  D.  A 652 

Lachninse  in  the  valley  of  t4io  Vistula 837 

Laehnosternafusca,  notes.  Me 710 

sp.,  injuring  wheat,  U.  S.  D.  A  1003 

spp.,  notes,  Ohio 151 

Lac  insects,  new 438,  837 

Lactarius    piperatus,    insoluble    carbohy- 
drates in 110 

Lactation,  variation  in  milk  during  period  of  455 

Lactoln,  an  artificial  product  of  skim  milk . .  484 

Lactoscope,  Berg's,  for  use  in  dairies 475 

Lactuca  scariola,  notes 224 

Ind 640 

Iowa 551 

Ladybird,  boreal,  notes,  X.  T.  State 833 

destroying  black  scale 742 

Ladybirds,  notes -741 

U.S.D.A .\ 313 

Lcestadia    bidwellii.     {See    Black     rot    of 
grapes.) 

Lahaina  sugar  cane 722 

Lambs,  fattening  for  British  markets,  Can. .  465 

market.  Wis 661 

feeding  experiments,  Mass.  State  .  328,  329 

Mich 239, 660 

N.T.Cornell..  469 

N.  C 922 

grain  for,  before  weaning.  Wis 661 

vs.  roots  for,  Mich 660 

rations  for,  Can 465 


I'age. 

Lambs,  rations  for,  Minn 752 

Wis 661 

Lamb's  qiuirters.     (See  Goosefoot.) 

Laminaria  dirjitata,  analyses 630 

Lampronata  frirjidi,  notes,  X.  V.  Cormll . . .  03 

Lainpronia  rubiella,  notes 0.^ 

Tjanijiiiris  splendidula,  notes 742 

Landscape  gardening,  poplars  in,  N.  T.  Cor- 
nell    425 

Languria  viozardi,  notes,  Mich 649 

Larch,  canker,  notes 831 

disease,  notes 317 

European,  as  a  timber  tree 994 

notes 993 

sawfly,  notes 054 

worm,  notes,  U.  S  D.  A 313 

Lard ,  analyses 504 

and  sheep  suet,  effects  of  cottonseed 

meal  on,  Tex 324 

detection  of  cotton  oil  in 15 

Larva'  in  a  child's  face,  U.  S.  D.  A 440 

mincemeat,  notes,  C.  S.  D.  A 1003 

Lasincatnpa  pini,  notes 567 

Lasius  nifjer,  in  potato  tubers 152 

Lathyri^s.  revision  of  genus  in  Xorth  and 

Central  America 388 

heterophyllus,  notes 45 

hirsutus,  notes,  N.  C 35 

sativtis,  notes 335 

poisonous  effects 472 

eylvestris.    (See  Flat  pea.) 

tuberosus  tubers,  notes 45 

venos^is,  analyses.  Can 406 

Law  of  arithmetical  mean 114 

Laws  against  Insects,  U.  S.  D.  A 740,  916 

plant  pests 647 

weedsinN.  Dak.,U.S.  D.  A..  144 
fertilizer.    (See  Fertilizer  laws.) 
relating    to   contagious   disea.ses    of 

animals  in  Massachusetts 164 

weed,  of  Oregon 822 

Lead,  precipitation  from  clarified  wine  and 

must 375 

salts,  effect  on  yeast 507 

Leaf  beetle,  clover,  in  Maryland,  U.S.D.A.  440 

elm,  notes,  Del 835 

K.J 649 

U.S.D.A 651 

blight,  notes,  Tex 809 

of  calceolarias,  N.J 827 

cherries,  U.  S.  D.  A 5.58 

treatment,  N.   T. 

State 302 

gooseberries,  U.  S.  D.  A .557 

horse  chestnuts, U.  S.D.  A . .  556 

mignonette,  U.  S.  D.  A 558 

nursery   stock,    treatment, 

U.  S.  D.  A 556 

pears,  U.  S,  D.  A 555, 5,58 

Wash 560 

plnms  and  cherries,  preven- 
tion, X.  T.  State.. .  1001 

notes,  U.S.  D.A 558 

treatment,    N.  Y. 

State 302 

potato,  Mich 228 
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Leaf  blight,  potato,  IT.  S.  D.  A S58 

quinces,  N.  Y.  Cornell 900 

r.  S.  D.  A 558 

Mich 53 

strawberries,  N.J 823 

N.Y.Cornell...  910 

TT.  S.  D.  A 5.58 

'Wa.sh 560 

sweet  potatoes,  V.  S.  B.  A . . .  987 

blister  of  pears,  notes,  Oreg 8:37 

U.S.D.A 740 

bug,  four-lined,  N.  Y.  Cornell 654 

chafer  attacking  petunias,  T'.  S.  D.  A.  441 

clubbing,  vine 233 

crunipler,  notes 316 

curl,  notes,  N.  Y.  Cornell 546, 554 

of  cabbages,  notes ^48 

peaches,  TJ.  S.D.  A 557,  5r;9 

Wash 560 

strawberries 910 

deformations,iuorpliology  andanatomy  436 

disease  of  olives,  Cal 829 

pine  in  Saxony 312 

diseases  of  nur.sery  stock,  notes,  N. 

Y.  State 60 

folder,  notes 1007 

U.S.D.A 313 

footed  bug  attacking  plums,  IT.  S.  D.  A .  564 

notes,  Tex 899 

hoi)i)er,  grapevine,  notes 316 

notes,  IT.  S.  D.  A 313 

roller,  linden,  notes,  IT.  S.  D.  A 313 

orange,  notes,  IT.  S.  D.  A 313 

of  strawberries, treatment,  Mich  55 

rollers,  notes,  Colo 315 

rust  of  pears,  treatment 437 

plums,  U.  S.  D.  A 558 

scab,  white,  of  sweet  potatoes, IT. S.D.  A.  987 

skeletonizer,  notes IOO7 

r.S.D.A 313 

spot  fungus,  notes,  Fla 646 

of  beets 902 

N.J 906 

treatment.  Pa 736 

chrysanthemum 311 

IT.  S.D.  A...  558 
treatment,  N. 

Y.  State....  59 

currant,  U.  S.  D.  A 559 

orchids 647 

quinces,  N.  Y.  Cornell 900 

strawberries,  N.  J •  823 

Leather  refuse,  availability  of  nitrogen  in..  24 

Leaves  and  twigs  as  fodder 76 

assimilation 195, 617 

detached,  absorption  of  oxygen 277 

green  and  etiolated,  respiration 194 

respiration 193,  507, 782 

shrinkage  in  drying,  N.  J 785 

solandi  printing 487 

Lecanidce  sp.,  notes 834 

Jjecanium  haccharidis,  n.  sji.,  notes 917 

cerasifex  on  plums 152 

eitri,  notes 438 

depicssa,  notes 742 


Page. 

Lecaniumhesjieriilum,  notes 438,  566 

U.S.D.A....  313 

insignicolla,  notes 742 

niaciilatinn,  notes 566 

olea;,  notes 742 

U.S.D.A 313 

persicce,  notes,  U.  S.  D.  A 313 

retictilatum,  n.  sp.,  notes 917 

sp.  on  blackberries,  U.  S.  D.  A 563 

I.,ecitliiu  in  i)lants,  determination £70 

seeds,  determination 965 

Leeks,  culture 819 

varieties,  La 142 

Legumes,  African,  notes 637 

analyses,  Can 406 

cultivation  for  rejiression  of  bac- 
teria   874 

Leyuminosw    and    Oxalidece,    spontaneous 

movements  of  leaves 873 

bacteria  of  root  tubercles 279, 

382,  504, 507,  784,  969 

tuberculoTdes,  revision 279 

Leguminous  ]ilants,  analyses 102 

effect  of  quicklime  on  .  533 

root  tubercles 616,  969 

soilinoculation 200,294 

Lembrosia  angustiformis,  n.  sp 1000 

ilUcHcola,  n.  sp 1000 

•    prinoidrs,  n.  sj} 1000 

Lemon  peel,  notes 15 

Lemons,  California,  analyses,  Cal 815 

notes 220 

curing,  for  market,  notes 221 

varieties,  Cal 820 

Lentils  in  foreign  countries,  statistics 295 

Lejiidium  iiitt'rviedivm?,  notes,  Nev 57 

Lepidoptera  of  Norway,  catalogue 560 

scales,  taxononiio  value,  U.S. 

D.  A.... .  563 

Lepidopterous  larv:e,  classification 23C 

Leiddosimrtxivi  striatum,  notes,  U.  S.  D.  A  . .  114 

Leptoglossvs  iihyllopiig,  notes,  Tex 899 

Leptosphceria  circinans,  notes C47 

hcrpotrichoides,  notes 312,  909 

ti-itlci,  notes 909 

Lepvs  americamis.  notes 932 

syli'aticus,  notes 932 

Lespjedcza  bicolnr  intermedia,  notes,  N.  C 35 

curtohotrya,  notes 97 

striata.    (See  Japan  clover.) 

I>ettuce  as  atiected  by  electric  light,  AA'.  Va .  809 
physical  properties  of 

the  soil 635 

culture  experiments,  Colo 296 

diseases 910 

mildew,  notes 234 

prickly,  notes,  Ind 640 

Iowa 551 

varieties,  Can 423 

La 142 

Mich 218 

Okla 988 

Oreg 55 

Pa 727 

Leucania  alhilinea,  notes,  Del 835 
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Leticania  albiUnea,  notes,  TJ.  S.  D.  A 312, 313 

unipuncta,  notes,  Colo 315 

U.S.  DA....  312,313 

Lencin  in  pancreas  digestion 869 

Lichens,  intercellular  communications 115 

Licorice,  notes 44 

root,  culture  in  Uniteil  States 634 

Light,  amount  required  bj-  plants 873 

and  air,  bactericidal  action 969 

lieat,etfect  on  animal  and  vegeta- 
ble life 512 

colored,   etiect   on    transpiration    of 

plants 507 

effect  on  animal  body 332 

bacteria  and  fungi  . . .  280,  389,  507 

growth  of  plant  organs 17 

diastase 387 

Lightning,  protection  against,  TJ.  S.  D.  A  . . .  20 
of  farm  buildings 

against 196 

strikes,  statistics 620 

Lily  disease,  notes 234 

Lima  beans,  varieties,  Utah 548 

Lime,  action  on  flocculation  of  soils 282 

analyses 401 

and  baryta,  effect  on  glucose 344 

magnesia,   action    in   marl   and 

burnt  lime 628 

as  a  fertilizer 203 

calcium  osid  in 376 

determination 110 

effect  on  growth  of  leguminous  plants  533 

root  tubercles 507 

fertilizer  experiments  with 521 

for  club  root  of  cabbage 647 

turnip.s 736 

potato  scab,  R.I 907 

root  diseases  of  alfalfa 560 

in  arable  soils,  role 395 

soils,  determination 22, 119,  503, 792 

slaked,  analyses,  Mass.  State 202 

tree  moth,  notes.  Me 740 

Limekiln  ashes,  analyses,  Mass.  State 202 

LimenHis  disippua,  notes.  Me 740 

Limeon  annulicornig,  n.  sp.,  notcs.U.  S.  D.  A.  739 

Liming  experiments 286 

harmful  effect 521 

soils  deficient  in  lime 130 

Limneria  mismssipjn^nsis,  n.  sp.,  notes,  I^  S. 

D.A 739 

Limonite.  analyses,  Ky 274 

TAmoth rips  tritici.  notes,  U.  S.  D.  A 652 

Limestone,  analyses 401 

l)ho.sphatic,  analyses,  Ky 272,274 

Limes,  Spanish,  notes,  Fla 636 

Linaria  i-HZi;am,  notes,  Wis 145 

Linden  and  br-ech  oils  for  table  u.sc 163 

leaf  roller,  notes,  U.  S.  D.  A 313 

Linseed  cake  for  milch  cows 160 

meal,  analyses 103 

Conn.  State 444 

Ky 274 

Ma.s8.  State 1023 

Minn 1008 

N.J 842 


Page. 

Linseed  meal,  analyses,  N.  Dak 752 

new     process,    digestibility, 

Mass. State 317 

old  process,  analyses,  Mass. 

State 331 

digestibility, 

Mass.  State..  318 

iipan'smonac^a, bacterial  disease. 63, 506, 568,  1008 

notes 63,  566 

Litmus  tincture,  preparation 615 

Live  stock  at  Louisiana  Stations 243,  574,  582 

of  Great  Britain  and  Ireland  U. 

S.D.A 943 

value,  U.  S.  D.  A 755 

Loco  weed,  notes,  N.  Max 732 

Locust,  American,  in  Virginia,  V.  S.  D.  A . . .  739 

borer,  notes 567 

differential,  notes,  Colo 315 

grouse,  flight 151 

migratory,  of  Argentine  Republic  566 
X.  S.  Wales  and  Fiji 

Islands 442 

red  legged,  notes,  Can 442 

Colo 315 

seventeen-year,  notes 316 

U.S.  D.A 652 

two-lined,  notes,  Colo 315 

Locusts  and  cockroaches  of  Indiana 440 

in  Algeria,  notes 443 

France 838 

Palestine 506 

the  Caucasus,  extermination 152 

invasions 151 

means  of  destruction,  U.  5.  D.  A  . ..  739 

notes 654 

U.S.D.A 313 

Logan  berry,  notes 637 

Cal 817 

Fla 637 

Logwood  ashes,  analyses,  Mass.  .'^tate 287 

Lolium  italicum.    (See  Rye  grass,  Italian.) 
perennc.     (See  Rj'e  grass,  English.) 

Lombardy  cheese,  cause  of  green  color 673 

poplar,  notes,  N.  Y.  Cornell 425 

London  Entomological  and  Natural  Ili.story 

Society, U  S.D.A '  440 

Loudon  purple  and  Paris  green  for  codling 

moth.  Ky 1007 

for  codling  moth 150 

"  Lone  star  '  cattle  ticks,  notes,  Tex 472 

Long-eared  owl  notes,  Va 695 

leaf  pine,  cultivation 730 

mussel  scale,  notes 834 

scale,  notes 742 

Loose  smnt  of  wheat,  U.  S.  1).  A 559 

Lophopappus,  n.  gen 487 

Lophophora,  revision  of  species,  U.  S.  D.  A. .  190 

Lophyrus  rufns,  notes 567 

Loquat,  notes,  Fla 036 

Lotus  argeniis  notes,  TJ.  S.  D.  A 114 

tetra'jonalobus.  culture  experiments, 

Cal 807 

notes,  Cal 722 

Louisiana  Stations,  bulletins 39,41, 

142,  206, 215,  216, 217,  235.  243, 245,  512, 
524, 529,  542,  543, 544, 574, 582, 710, 805 
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Louisiana  Stations,  notes 173 

Sugar  School,  notes 88 

Louping  ill  of  slioep,  notes 471 

Loxostege  cereraUs  1  notes,  Colo 315 

inaclurce,  notes,  U.  S.  D.  A 313 

iticticalis,  notes,  F.  S.'  D.  A 441 

Lubricating  materials,  viscosity 1027 

Lucern.    (,S'ec  Alfalfa.) 

Lucilia  macellaria,  notes,  La 235 

L^lffa  acutangula,  notes,  N.  Y.  Cornell 218 

cylindrica,  notes,  N.  T.  Cornell 218 

Lumpy  jaw  in  the  spine  of  a  cow 472 

iodid  of  potassium  for 470 

Iowa 471 

Lupine,  bine,  culture  experiments 407 

seed  meal,  bread  from 67 

white,  analyses,  Mass.  State 294 

culture  experiments 407 

Utah....  542 

notes,  Mass.  State 294 

yellow,  analyses,  Mass.  State 294 

culture  experiments 407 

N.  C  . .  35 

notes,  Mass.  State 294 

Lupines,  black  Siberian,  alkaloids  in 808 

culture  experiments  in  Belgium . . .  407 

disembittered,  for  horses  and  cows.  163 

for  green  manuring 412 

niti'ogenous  fertilizers  for 887 

soil  inoculation  for 534 

Lupimis  alius,  notes,  Mass.  State 294 

covillci,  notes,  U.  S.  D.  A 114 

luteus,  notes,  Mass.  State 294 

N.C 3r, 

Lyeoperdon  bovista,  notes 728 

plunibeum,  notes 728 

Lycopsis  arvensis,  Fvccinianibigo-vera  on..  233 

Lyda  ,spp.,  notes,  U.  S.  D.  A 312 

Lyme  grass,  analyses,  S.  Dak 404 

Lymexylon  rericexim,  notes,  U.  S.  D.  A 651 

Lyonasia  reticulata,  sp.,  notes 233 

Lysol  as  a  fungicide 832,  910 

an  insecticide 442 

for  mildew  of  grapes 831 

Machine  for  harvesting  beets 541 

peeling  potatoes 848 

Machinery,  agricultural,  tests 755 

Machines,  spraying,  trials  at   Cambridge, 

England 442 

Macrobasis vnicnlor,  notes, Ohio 151 

Macrodactyhis  subspinosus,  notes 655 

Macrogeomys casta ncensis,  notes,  U.  S.  D.  A .  787 
doUchocephalus,  notes,  U.  S. 

D.  A 787 

Macrophoma  vcstila,  notes 909 

Macrospores  of  Marsilia  vestita,  germina- 
tion    487 

Macrosporium  disease,  new,  of  squashes. . . .  268 

ofpotatoes,U.S.D.A.  558 

nolani,  notes 500 

U.S.D.A 558 

Madia  spp.,  notes,  Oreg 822 

Maggots  in  butter,  U.S.D.A 740 

Magnesia,  determination 110, 503 


Page. 

Magnesia,  determination  in  soils 120 

Magnesium  pyrophosphate,  determination 

of  iihosphoric  acid  as 15 . 

Magnolia  glauca,  notes 300 

Maine  Station,  bulletins  ...  34,  51.  630  632,  606,  847 
report. ...  691,  709.  716  725  732,  734 
740,  743,  744,  746,  747,  750,  753,  755 
Maize.    {See  also  Corn.) 

botanical  study 692 

culture  experiments 405,  890 

feed,  analyses,  Mass.  State 163 

Yt 931 

Malay  peninsula,  flora  of 196 

Malipigh  ia  pi  un  icifolia,  notes 221 

Mallein  as  a  remedy  for  glanders 80 

for  diagnosing  glanders 80 

Me 666 

Mont 932 

Tex 471 

tuberculosis,  Mo  . . .  666 

Mallophagidce,  notes 654 

Malt,  acid  content,  estimation 376 

and  wort,  cane  sugar  in 376 

determination  of  saccharose  in 868 

sprouts,  analyses,  Conn.  Storrs 444 

Malting  value  of  barley 418 

Mamestra  subjuncta,  notes,  Yt 915 

MammaB  apple,  notes,  Fla 636 

sapota,  notes,  Fla 636 

Mammoth  clover,  culture  experiments,  Nev.  294 

N.C.  35 

notes,  Ky    294 

Mangel  wurzel  and  beet  rust 560 

fly.  notes 65,316 

Mangel-wurzels,  analyses 37 

Can 410 

Minn 1008 

and  sugar  beets  vs.  silage 

for  milch  cows,  Pa 446 

culture  experiments.  Ark .  890 

Iowa  985 

Utah  532 

for  sheep ]  56 

varieties.  Can    .  416,417,418,419 

Oreg 36 

Ifangifera  indirM,  notes 819 

Mango  blight,  notes 234 

Mangoes,  culture 819 

notes.  Fla 636 

preserving .424 

Mangosteen,  notes 819 

Fla 636 

Ma«i/io<  spp.,  emulsin  in.... 837 

Manitoba  mai)le,  notes,  Can 427 

Maunane  as  human  food 655 

in  the  seeds  of  Diospyros  kaki 386 

Mannite  in  wine,  determination 503.869 

Mannitic  fermentation  of  wines  la  Sicily..  251 

Manual  training  in  technical  schools 264 

and   apprenticeship    sys- 
tem, U.  S.  D  A  486 

Manure.    (See  also  Barnyard  manure.) 

box,  description 631 

for  natural  meadows 45 
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Manure. goose,  analjses,  Mass.  State 202 

peat 287 

preservation 203, 515 

production  by  horses,  Pa 127 

rabbit,  analyses 287 

relation  to  plant  evaporation 798 

voided  by  a  calf,  amount.  Can. .....       397 

Manures,  management  and  use 521 

Manuring,  cost  in  farming  with  and  with- 
out stock 202 

methods,  Utah 518 

practical  guide  for 202 

Maple  gall  moth,  notes 654 

Manitoba,  notes,  Can 427 

moth,  notes 1008 

pseudococcus,  notes,  IT.  S.  D.  A 739 

sirup,  analyses,  Vt 942 

sugar,  analyses,  Tt 942 

trees,  deep  and  shallow  tapping 942 

Maples,  sugar,  of  central  Michigan 487 

Margarin,  digestibility 239 

in  butter,  detection 189,  372 

regulations    controlling  sale   in 

Jersey 84 

Margarodes  in  the  United  States,  U.  S.  D.  A.     1003 

Jtlargarodes  trilobiturn,  notes 838 

vitium,  notes 832 

Market  gardening,  fertilizers  for 203 

Marl,  analyses,  Ala 401 

Marls,  analyses,  Ky 274, 283 

Mass.State 287 

Pa 110 

Michigan,  notes,  Mich 623 

Marram  grass,  notes 418 

Marsh  culture  experiments  in  Sweden 515 

hawk,  notes,  Ta 694 

soils  of  Medoc,  reclamation 976 

Marshes,  utilization 24 

Maryland  Station,  bulletins 209, 

287. 539,  880,  882, 980,  983 
Massachusetts  College  farm  buildings,  de- 
scription         674 

Hatch  Station,  bulletins  .  -  55,61, 

64,65.117,391,513,626,  636,  700,  976 

State  Station,  bulletins. .  117, 134, 

163,  196,  202,  282, 

287,  513,  522,  021, 

631,  976,  980, 1023 

report 282, 

283,  287,  288,  290, 
291,  293,  294,  295, 
296,  297,  317,  318, 
322,  326,  328,  329 
330,  331,  332,  343 

Stations,  consolidation 944 

Massarinula  quercina    on    Quercim  pedvn- 

ciilata 311 

' ' Massccuite, "  crystallization 170 

Mat zoon,  analyses 1026 

Mauritius  hemp,  notes 278 

May  beetle,  notes.  Mo 740 

bug,  diseases 65 

Meadow  brome  grass,  culture  experiments, 

Utah 531 

fescue,  analyses 568 
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Page. 

Meadow  fescue,  analyses.  Utah 569 

culture  experiments,  Mass. 

State 290 

culture  experiments,  Nev.  294 

Utah  531 

notes 97 

Ky 294 

La 215 

tall,  analyses 568 

culture      experiments, 

Colo 296 

foxtail,  analyses 568 

S.  Dak 403 

culture  experiments,  Utah  531 

germination  tests 429 

new  disease 311 

notes 97 

grass  and  clover,  ensiling 242 

rough-stalked,  culture exper- 

inuu  ts,  U  tab 531 

rou.iih-stalked,  notes 97 

slender,  analyses,  S.  Dak  . . .  403 

wood,  notes 97 

oatgrass,cultureexperiments,  Nev  294 

rush,  analyses,  S.  Dak 404 

Meadows  and  pastures,  manuring 418 

care  of 898 

experiments  on,  at  Pumpherston, 

Scotland 137 

fertilizer  experiments 418, 887, 898 

fertilizer     experiments,    Mass. 

State 295 

manuring  and  harrowing 45 

natural,  manuring 45 

quantitative  botantical  analysis . .  776 

Thomas  slag  and  kaiuit  for 522 

Meal,  examination 15 

Mealy  bug,  clover  root,  notes,  Mich 649 

new,  on  potato  tubers 438 

notes,  U.  S.  D.  A 652 

Meat  extracts,  examination 931 

meal,  anal.vses,  Mass.  State  663 

food  value 752 

nitrogen  in 965 

preserved,  examination 190 

supply  of  England 756 

Mechanical  drawing  in  technical  schools, 

U.S.D.A 486 

strain,  iufluenceonplantgrowth  17 

tissue,  growth 487 

Mechanism  of  plant  respiration 388 

Medicago  htpulina,  notes 808 

Ky V|29^ 

N.C ..^\34 

media,  notes,  N.  C 34 

saliva.     (*'<;«  Alfalfa.) 

Medicinal  plants  of  Xorth  Carolina 278 

sweet  wines,  examination 377 

Megilla  vittigera,  notes ''^l 

Melaleuoa  leucodendron,  notes 427 

Melampniya  popvlina,  notes.  Mass.  Hatch . .  61 

Melanopliisbivittatuf:,  notes,  Ccilo 315 

differentiali.1,  notes,  Colo 315 

femur-ruhrwn,  notes,  Can 442 

Colo 315 
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Melanotus  communis,  notes,  Iowa 314 

Melicocca  bijuga,  notes,  Fla 636 

Mtlilotus  alba.     (>See  Bokhara  clover   aiitl 

Sweet  clover.) 

MeUsKOinis  latiferreana,  notes,  IT.  S.  I).  A. . .  440 

Melitara  prodenialis,  notes 742 

Melitriose  aiul  its  quantitative  determina- 
tion    503 

MelUtia  eeto,  notes,  N.  T.  State 833 

Melolantha  vulgaris,  diseases 6.5 

Melon  disease,  new,  TJ.  S.  D.  .V 557 

diseases,  treatment,  Okla 997 

louse,  notes,  Iowa 1005 

N.Y.State 833 

F.  S.  D.  A 650,  652, 1002 

papaw,  notes,  Fla 636 

Melons,  aualjses  of  Juices 110 

hothouse  cultivation 727 

Membranes  of  fungi,  constituents 279 

Menhaden  fish  manure  as  a  fertilizer 400 

Mentzelia  reflexa,  notes,  TT.  S.  D.  A 114 

Mercury,  hichlorid,  stability  of  aqueous  so- 
lutions   190 

salts,  effect  on  yeast 507 

thermometer,  invention 976 

Mesochorus  sp.,  notes,  Ky 235 

Metabolism  and  res]>iration  of  germinating 

plants 276 

of  a  dog  fed  fractionally 77 

lime 77 

Metamorphosis  in  botany 786 

Meteorological  conditions — 

as  affecting  vegetation 618 

of  1894,  IT.  S.  D.  A 755 

Meteorological  observations  in — 

Argentine  Republic 975 

Bombay 975 

France,  1892 876 

India 879 

Italy,  1890 880 

Mexico 621, 880 

New  England 879 

Puerto  Kico 878 

Russia 880 

Sweden 877,  880 

Wiirtemburg 879 

Meteorological  observations,  old  French  . . .  976 
observers  in  India,  instruc- 
tions   880 

Meteorologist,  repoit,  Tex 582 

Meteorology,  abstracts  of  articles 18, 115, 196, 

280,  389, 507, 617,  695,  787,  874,  970 

Ark 21, 196,  391,  789,  878 

Cal 788 

Conn.  Storrs 390 

Del 788 

111 391 

Iowa 391 

Kans 281 

La 512 

Mass.  Hatch 117,391.513,700,976 

Mass.  State.  117,196,282,513,621,976 

Miss 789 

Nebr 117,  976 

-N.  T.  State 51,  976 


Page 

Metcor(dogy,N.  C 21, 

1 17,  282,  390,  391,  021,  702,  879,  976 

JSr.  Dak 513 

Ohio 116 

Pa 115,701 

S.Dak 513 

r.  S.  I).  A 280 

rtah 512 

Wyo 18,  943 

elementary 196 

in  Australia 974 

Mexican,  bibliography 702 

needs  of 874 

of  the  fifteenth,  sixteenth,  and 
•seventeenth  centuries,  U.  S. 

D.A 511 

practical  and  applied 512 

Methyl  salicylic  ether  in  plants 389 

Mice  in. juring  orchards,  Nebr 990 

Michigan  College,  notes 173 

Station,  bulletins 52,  53, 

54,  55,  208,  218,  227,  228,  239,  212, 
299,  401,  623,  632,  648,  660,  713 

notes 173,348 

Microbes,  as  factors  in  society 969 

role  of 18 

Micrococcus  inscctonon  on  cliinch  bugs 1.50 

Microiirgan  isms — 

beneficial  and  luirniful 280 

decomposition  of  amygdalin  by 18 

fixation  of  atmospheric  nitrogen  by 202 

in  sterilized  milk 249 

water 283 

of  air,  incubation  in  gelatin 18 

fermentation 694 

the  soil 200 

water,  incubation  in  gelatin 18 

Microscopes,  improvements  in  making 377 

Microscopic  examination,  methods 377 

specimen.s,  tannin  for  staining.  487 
Middlings.    (See  also  ^^'heat  middlings.) 

analyses,  Vt 931 

Mignonetteleaf  blight,  T'.S.  D.A 558 

Mildew,  downy.     ( See  Downy  mildew.) 

in  vineyards 436 

of  grapes 831 

new  remedies  for 910 

peaches,  N.  T.  Cornell 546 

r.S.D.A 557 

Wash 560 

strawberries,  N.J 823 

wheat,  in  Saxony,  notes 437 

powdery.     (.S'ec  Powdery  mildew.) 

Milium  inultiflorum,  notes,  Cal 721 

Milk,  abnormal 576 

acidity,  determination 866 

adulteration  331 

detection 84 

albuminoids  of Ill 

analyses  577 

Mass.  State 343 

S.Dak 338 

analysis,  Mohr-Wostphal  balance  for.  869 
and    butter   production,  influence   of 

quantity  of  food 752 
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Milk,  anu  cream,  determiiiation  oC  fat  in . . .  185 

tests 336 

its  products,  effect  of  leediiig  po 

tato  vines 76 

digest  of  laws 941 

milk  products,  analyses 934 

apparatus  for  cooling 754 

as  affected  by  feeding  bone  meal,  Vt. .  926 

the  source  of  typhoid  fever 84 

bacteria  in 483 

behavior  toward  rennet Ill,  341 

by-products 941 

cholera  germs  in 18, 168,  249 

centrifuge,  Ludlow's 483 

cheese,  and  whey,  Interrelation 473 

chemical  action  of  bacteria  in 473 

citric  acid  in 335 

color  as  related  to  fat  content 250 

composition  as  affected  by  age  of  cows .  456 

breed 935 

food 935 

time      of 
milking..  935 
at  different  periods  of  lac- 
tation, K  Y.  State    ....  81 
creaming  and  aerating,  N.  Y.  Cornell .  483 

by  Cooley  system,  Iowa 476 

deep  setting,  N.  Y.  State .  83 
hand    separator,   N.    X. 

State  83 

quality.  Can 477 

curdled,  determination  of  fat  in 189 

specific  gravity 11, 189 

curdling  with  rennet 169 

desiccated.  Can 473 

determination  of  albumen  in 185 

casein     in,     N.     Y. 

State 966 

cream  content Ill 

fat  in '....  185,847 

dilution,  control  of 941 

effect  on  cholera  bacilli 249 

fat  as  affected  by  food.  Can 462 

Iowa 461 

content  for  cheese  making,  N.  Y. 

State 1026 

determination 15, 

250,  271,  579, 611,  612,  619, 868 

loss  in  deep  setting.  Me 758 

source,  N.  Y.  State 1011 

fault,  investigation 83 

fever,  notes 245 

freezing  point ,  -  611 

fresh  and  boiled 343 

from  different  animals,  studies 668 

breeds,  cream  content.  454 
globules,  change    during    lactation, 

N.T.  State 81 

human,  abnormal 84 

casein  in 165 

fatin 167 

loss  of  solids  on  keeping 578 

management  of,  cheese  factories  and 

creameries 169 

market,  of  Cbristiania,  impurities  in.  .342 


I 'age. 

Milk,  of  different  Ei)ecie8  of  animals 343 

individual  cows,  fat  content 936 

phosphate  of  lime  in 335 

preparation  of  a  new  drink  from 847 

preservation 84, 169 

fur  analysis 250 

production  as  affected  bj'— 

change  from  barn  to  pasture,Tt . .  926 

food 100,  468,  748 

frequeiiiy  of  milking 5<0 

nitrogenous  and  carbonaceous  ra- 
tions, Me 748 

temperatiire 1023 

time  of  calving 931 

weather.  Vt 924 

productionby  different  breeds  of  cows, 

N.Y.  State 68 

cost,  N.  Y.  Cornell 663 

wide  t)«.  narrow  rations  for. 

Conn.  Storrs 656 

(juality  and  odor  as  affected  by  plants .  580 

as  affected  by  weather,  Vt 924 

"rennet  test" 2.50,341 

rich  and  poor 84 

ropy,  examination 674 

samples,  composite,  Can 475 

sampling,  Pa 109 

tube  for 674 

sour,  specitic  gravity 611 

specific  gravity,  changes  in 185.  935 

standard,  legal,  changein,  N.  Y.State.  339 

sterilization 1025 

sterilized,  organ  isms  in 249 

sterilizer,  Flaack's. 847 

supply  of  Berlin,  statistics 250 

test,  Babcock  method 84, 

249,250,271,474,483,1023 

centrifugal  method 271 

Gerber  method 271 

Nahm  method 474 

testing  and  i)aymeut 250 

tests,  comparison 15,  271, 475 

transmission  of  tuberculosis  by,  V.  S. 

D.A 844 

treatment,  in  the  stable 1024 

tuberculosis  bacilli  in 669 

whole,  vs.  skim  milk  forcalvcs,  Minn.  923 
with  large  and  small  fat  globules  for 

butter  making  Vt 939 

yield  of  Norwegian  dairy  herd 76, 242 

Milking,  studies 813,935 

Milkweedfiber,  notes,  U.S.  D.A 207 

Mill  feed,  analyses.  Conn.  State 153 

sweepings,  analyses,  Mass.  State 287 

Millet,  African,  culture  experiments,  Colo. .  984 

La...  542 

analyses,  Minn 1008 

K.Dak 752 

S.Dak 403 

as  a  trap  crop  for  chincn  bug,  Mich.  714 
California,  culture  experiments, 

Mich 715 

culture,  Mich 714 

experiments 405 

Can 424 
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Millet,  culture  experiments,  Colo 296 

Mich 713 

Ftah 542 

French,  culture  experiments,  La  .  . .       542 
German,  culture  experiments,  La. . .       542 

notes.Ark 212 

Mich 714 

green,  analyses,  Mass.  State 331 

Italian,  notes,  Mich 715 

Japanese,  notes,  Mich 715 

luany-flowered,  notes,  Cal 721 

Missouri,  notes,  Mich 715 

notes 985 

Vt 886 

pearl,  culture  experiments,  La 542 

Ftah...       542 

notes,  Ark 215 

seed,  analyses,  Minn 1008 

S.Dak -405 

amut,  notes,  Mich 714 

varieties,  Can 416,  419 

Colo 984 

Mich 714 

Milling  byproducts,  analyses,  Vt 931 

Millo  maize — 

white,  culture  experiments,  Ark 215 

Colo 984 

La 542 

yellow,  culture  experiments.  Ark 215 

Colo 984 

La 542 

Utah 542 

Mimicry,  parasitic,  of  insect  hosts 149 

Mineral  phosphates,  analyses,  Ala 401 

N.J 797 

determination    of  iron 
oxid  and  alumina  in .       691 
waters,  determination    carbon    di- 

oxid  in 273 

Mineralogical  constituents  of  rocks,  influ- 
ence on  vegetation 881 

Minnesota  Station,  bulletins 21,  46,  55, 

57,  301,  522,  553,  918,  923,  925, 
928,  939,  941,  1003,  1008, 1009 

notes 88,1031 

report 689,  691 

703,  706,  722,  723, 729,  738, 

742,  749,  752,  753,  754,  755 

University  and  Station,  notes..     1031 

Mint  rust,  on  cultivated  balm,  TST.  J 826 

Mississippi  Station,  bulletins 395, 437, 442 

notes 253,678 

report 786, 789, 

797,  798,  799,  806,  807,  808,  819, 
821,  829,  838,  843,  846,  847, 849 

Missouri  College,  notes 584 

Station,  notes 584 

Modern  dairy  practice,  principles 343 

Moliavea  brevijlora,  notes,  IT.  S.  D.  A 114 

Mohr-Westphal  balance  for  milk  analysis . .      869 

Moisture,  determination 189 

infl.uence  of  plant  cover  on 198 

on  germination  of  seeds, 

IT.  S.  D.  A  ! 639 

Molasses,  analyses,  Ky 274 


Page. 

Molasses  and  peat,  feeding  stuff  from 1023 

as  a  feeding  stuff 331,  468 

Mold  of  cherries,  plums,  and  peaches,  notes .  909 

recent  investigations 909 

Molds,  action  on  albumen 279 

Moh's  and  pocket  gophers,  notes,  Ark 389 

Molybdic  acid  and  chromate  of  potassium, 

reaction  Ixtweon      190 

method  for  phosphoric  acid 180, 

188, 502, 610,  864 

residues,  iitilization 188 

Moinordica  charantica,  notes,  N.  Y.  Cornell.  217 

Monilia  fimicola,  on  mushrooms,  .r 234,311 

fructigena.     {See  Brown  rot.) 

Monilochcefes  infuscann,  notes,  U.  S.  D.  A. . .  987 

Jironontjchiis  vulpecxdus,  notes,  U.  S.  D.  A  . . .  652 

Monophadims  bardus,  notes 316 

Monostegia  ijnota.  uotea 316 

Montana  Station,  bulletins 147, 172,  931, 932 

organization 172 

Moor  culture,  studies 283 

soils,  investigations 283 

Moon,  influence  on  rainfall 7U0 

Morchella  eseulenta,  notes 728 

Morning  glory,  notes,  N.  Mox 732 

Morphology   and    anatomy  of   leaves    and 

shoots  deformed  by  Exoascoe 559 

Mosaic  disease  of  tobacco 234 

U.  S.  D.  A 557 

Mosquitoes,  geographical  distribution  and 

'                     life  history.    653 

kerosene  for,  U.  S.  D.  A 440,  652 

Moss,  hj'brid 487 

on  lawns  and  trees,  removal 223 

Moth  borer  of  sugar  cane 567 

catching   plant  from    New   Zealand, 

U.  S.D.  A 740 

mottled  uinher.  Can 442 

mullein,  notes,  Oreg 822 

Moths,  beeswax,  notes 149 

clothes,  notes,  Vt 1007 

Mountain  rice,  black,  analyses,  S.  Dak 403 

Mucilage  in  plants,  classification 873 

Mucin  in  plants 386 

Muck,  analyses -. 401 

Can 402 

Mass.  State 202, 287, 522 

Vt 882 

Michigan,  notes.  Mich 623 

Mucors,  development 968 

Mud,  analyses.  Can 402 

Mvlilenbergia  mexicana,  notes,  S.  Dak 403 

racemosa,  notes,  S.  D.ak 403 

sylvatica,  notes,  S.  Dak 403 

Mulberry  leaves  sprayed  with   Bordeaux 

mixture,  effect  on  silkworms. .  442 

tree,  scale  insect 649 

Mulberries,  culture 728 

diseases 830 

varieties,  Cal 820 

Mich 55 

N.T.Cornell 424 

Oreg 55 

for  silkworms 64 

Mulching,  effect  on  fruits,  N.  T.  Cornell. . .  638 
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Mulching,  notes,  Utah 251 

potatoes,  Okla 985 

Munroa  squarrosa,  notes,  S.  Dak 403 

Muriate  of  potash — 

analyses 401 

Ala 401 

Mass.  State 287,522,631 

N.J 396,797 

R.  I  402 

for  cowpeas,  Del 802 

II*.  sulphate  of  potash  a.s  a  fertilizer 401 

Musa  caveyidishii,  notes 219 

discolor,  notes 219 

fehi,  notes 219 

maculata,  notes 219 

sapientum.  notes 219 

sp.,  notes 219 

Muscular  contraction,  studies 931 

Mushrooms,  carbohydrates  of 195 

chlorate  of  potash  in 49 

culture 548,  637 

diseases 234,  311 

edible  and  poisonous 728 

insects  afleeting 567 

permanency  of  races  in 53 

study 992 

Muskmelons,  culture  in  France 637 

fungus  diseases,  N.J 824 

varieties,  La 142 

Okla 988 

Mustard,  assimilation  of  nitrogen  by 18 

Chinese,  notes,  N.  Y.  Cornell 217 

varieties.  La 142 

white,  culture  experimen  ts 405 

notes,  Oreg 822 

wild,  notes,  Wis 145 

Must,  methods  of  analj'sis 615 

Myceliophthora  lutea,  notes 311 

on  mushrooms 234 

Mycelium ,  perennity 17 

Mycological  flora  of  Montpellier 647 

Mycologist,  report,  Del 827 

Conn.  State 148 

Mycology,  contributions  to 232 

studies 742 

Mycorrhiza  on  grape  roots 969 

Mycoirhizce,  root  symbiosis,  U.S.  D.  A 557 

Myro.sin,  chemical  properties 376 

Mytilaspis  citricola,  notes 742 

La 235 

fulva,  notes 438 

gloverii,  notes 742.  834 

La 2.35 

philoeoceits,  notes 443 

pomoriiin,  notes,  U.  S.  D.  A 740 

Myzus  cerasi,  notes 316 

Xabisfurca,  notes l.')0 

Naphtha  products,  examination 15 

Naphtholate  of  soda  a.s  a  fungicide lOUl 

Natal,  indigenous  plants 278 

Natural  history  of  plants 279 

Navarretia  aetiloba,  notes,  U.  .S.  D.  A 114 

setosisima  pxmctata,  notes,  U.  S. 

D.  A 114 

Nebraska  Station,  bulletins.  117.123,150,203,209. 
216, 976,  978,  985,  990. 1003, 1028 


I'ago. 

Nebraska  Station,  notes 173.  253 

Kectana  ditiss-itna.  notes 647, 831 

Nectarines,  notes,  Can 424 

varieties,  Cal 820 

Mich 52,55 

Negro  bug,  flea-like,  notes.  Nebr 150 

Nematodes  in  oats  and  clover 147 

tlie-soil,  ';arbonbisulpliid  for      147 

rejjression 60 

Nematoneuramalvaceaium,  notes.LT.S.D.  A .      739 

Nemattis  eriehsonii.  notes,  U.  S.  D.  A 313 

Xeniophila  spatulata,  notes,  U.  S.  D.  A 114 

Xephelodes  minians,  notes,  Tt 915 

vialans,  notes ] 49 

Nettle  hairs  of  parsnips,  study 506 

horse,  notes,  Iowa 551 

N.  Mex 732 

stinging,  for  tiber,  U.  S.  D.  A 207 

S^evada  Station,  bulletins 57, 411 

notes 487 

report 293, 347 

New  Hampshire  College,  notes 584, 850 

Station,  bulletins 302 

notes 487.584,678 

New  Jersey  Stations,  bulletins  . .  148,  204, 332, 396, 

699,  706, 832,  839, 905,  994 

report.  785,794.797,805,806, 

807,  808,  811,  812,  813,  816, 

818,  823,  835, 841,  842,  846, 849 

New  Mexico  Station,  bulletins 731,984 

notes  348 

report 347 

New  York  Cornell  Station — 

bulletins 62, 

77,  217,  245,  420,  421,  425,  545,  546,  554,641, 
724,  732, 899,  901, 908,  910,  911,  988. 1004, 1023 

notes 173,253,757,1031 

report 418. 423, 424,  437, 443, 4G9. 483, 

485,  486,  630.  637,  638,  647,  653,  654,  666,  678 

New  York  Cornell  University,  notes 757, 1031 

State  Station- 
bulletins 53, 

287,  302,  339,  340,  739,  817, 833 

reports 21,  23,  25, 45, 46,  50, 

54,  55.  56,  59,  62,  65,  68,  69, 70,  77, 
81,  83,  85,  87,  966,  976,978.980, 984, 
987,  993, 998, 1001, 1010, 1011, 1013, 
1016,  1017,  1022,  1023,  1026,  1030 

New  Zealand  spinach,  notes,  Cal 722 

Kiaouli  tree,  notes 427 

Nieotianm,  classification 617 

Nigger  weed,  notes,  N.  Mex 732 

Night  soil  as  a  fertilizer 713 

Nitrate  clays  of  Egypt 401,  516 

deposits  of  Chile 401 

Colmubia 401 

South  Africa 979 

of  potash,  analyses,  Ky 272 

Nitrate  of  soda — 

absorpti  ve  power  of  soils  for 121 

;,„aly.ses 401 

Mas.s.  State 202, 287, 522,  631 

N.J 396,797 

R.I 402 

S.C 402 
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fortoraatoes,  X.J 813 

turnips 159 

nietliod  of  analysis 9,  273,  367,  370 

statistics  of  constimptiou 881 

vs.  flsh  guano  for  oats 891 

spring  wheat 891 

vs.  nitrate  of  potash  as  a  fertilizer 522 

Nitrates,  assimilation  by  plants 507 

ett'ect  on  assimi lability  of  potash 

in  soil 286 

in  the  soil,  conservation 700 

■water,  determination 15, 189 

loss  in  drainage  water 977,  978 

Nitric  acid,  injurious  etlecton  plants   017 

ferment,  recent  investigations 882 

Nitrification,  formation  of  free  nitrogen  dur- 
ing         22 

in  arable  soil 353,  491 

investigations 22,  24,  706 

Nitrogen,  acids,  detection  and  estimation ...  110 
and  ijhosphoric  acids,  cheap  lorms .  401 
content  and  colorof  wheat  grains.       543 

determination 181, 273,  368,  609 

Conn.  Storrs 137 

forms  for  wheat,  Ind 414 

free,  assimilation  by — 

plants 15, 115,  389 

non-leguminous  plants 16,  .381 

white  mustard 18 

free,  fi  xation  by  alga; 278 

microorganisms  200,  202 
formation    during    nitrifica- 
tion         22 

in  barnyard  manure 713 

conservation      129 

loss 400,629 

utilization  . .     133, 
797,  882 
chloroplatinates,     unreliability 

of  Kjeldahl  method 775 

feeding  stutFs,  determination..       864 
fertilizers,   availability,   Conn. 

State 130 

determination 502 

Gunning  method 

for 502 

green  manures 133, 882 

guano,  determination 609 

leather  refuse,  availability 24 

meat 965 

nitrates,  determination 9, 

110,  269,  368, 369,  370,  690,  867 
Gunning-Kj  eldahl 

method tlO 

zinc-iron  method  for . .       181 

poppy  capsules 195 

rainwater,  determination,  Utah      513 

soil  as  related  to  wheat  rust 58 

soils,  determination 120 

of    avid    and   humid    re- 
gions  197,794 

Stellaria  media 202 

sugar  cane 808 

urine,  determination 014 

Kjeldahl  method 864 


Page. 
Nitrogen,  supply,    increase   and    conserva- 
tion    133 

Nitrogen-free    extract   of     feeding    stuffs, 

digestibility,  Pa 155 

Nitrogenous  constituents  of  beer  and  wort.  377 

fertilizers  for  lupines 887 

wheat,  Ind 414 

of  commerce 798 

Koctiia  clandestina,  notes,  Vt 915 

Nodes  and  internodcs  of  sugar  cane,  study.  17 

geotropic  curving 786 

Noinopliilanoctuella,  notes,  I'.  S.  D.  A 313 

Nonne  moth,  bacterial  disease 63,568, 1008 

remedies 63 

studies 63 

"Non-poisonous  bug  destroyer,"  analyses, 

Mass.  State 317 

North  American  Fauna,  U.  S.  D.  A 787 

flora,  geological  origin  ....  617 
North  Carolina  Station — 

bulletins 21,  27,  34, 

58,  65,  117,  236,  245,  282,391,483,527,547,561, 
509,573,  582,  021,  702,  731,  879,  882,  921,  976, 980 

meteorological  report 390 

North  Dakota  College,  notes 584 

Station,  bulletins. .  139, 165,  472.  752 

report 513,515.582 

Notonecta  undulata,  notes 236 

Notoxus  anchora,  notes,  U.  S.  D.  A 052 

Xovius  koebelei,  notes 741 

Nuclear  division,  investigation 873 

Nuclein  in  pepsin  digestion  of  casein 1023 

Nucleoli  and  centrosomes 280 

Nucleo-proteids,  investigations 14 

Nurseries  as  factors  in  the  distribution  of 

insect  pests 654 

Nursery  stock,  Bordeaux  mixture  for  leaf 

diseases,  N.  T.  State 302 

diseases,  N.  T.  State 60 

U.  S.D.A 432 

draft  on  soil 50 

imported,  insects  affecting.  567 

Nut  grass,  notes 823 

r. S.D.A 554 

mite,  notes 317 

"  Nutriotone,"  analyses.  Conn.  State 153 

Vt 931 

Nutrition,  history  of 752 

of  plants 968 

Nuts  adapted  to  North  Carolina 547 

and  acorns,  germination,  as  affected  by 

age 550 

notes.  Can 424 

palm,  fat  content 754 

varieties,  Mich 55 

Kymx>hceacen'  studies 279 

Kysius  angu.':tatus,  notes,  Nebr 150 

Oak,  effect  of  sun  and  frost  cracks  on 114 

occurence  and  growth 223 

roots,  parasite ' 1000 

stumps,  infection  by  Agaricxis  mellevs.  427 

timber,  structure  and  properties 56 

Oaks,  pruning  in  midsummer,  Can 426 

Oat  and  barley  as  a  feeding  stuff.  Can 468 

silage  for  milch  cows,  Can. .  453 
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Oat.  and  pea  silage,  analyses,  Mass.  State. . .  331 

(lust,  analyses,  Pa 110 

feed,  analyses,  Conn.  Storr.s 444 

Mass.  State 103, 331, 1023 

Minn  ..   1008 

cooked,  analyses,  Mass.  State 331 

grass,  analyses.  Conn.  Storrs 4U 

meadow,     culture     experiments. 

Ne  V 294 

notes,  Wash 63.') 

tall,  analyses 568 

notes 07 

Cal 721 

La 21.') 

meadow,      culture      experi- 
ments, Utali.. .  531 

notes.  La 542 

yellow,  culture experiments,Colo.  290 

bay,  analyses.  Conn.  State 444 

Minn 1008 

hull  ashes,  analyses,  Can 402 

hulls,  analyses,  Vt 931 

rust,  copper  carbonate  for 435 

notes,  Iowa 307 

smut,  copper  sulphate  for,  Can 436 

hot-water  treatment,  Iowa 308 

in  Vermont 487 

loss  from,  Vt 908 

new  method  of  treatment,  U.  S. 

D.  A 557 

notes,  Mont 147 

Wash 560 

treatment,  Utah 559 

straw,  analyses,  Minn 1008 

N.Dak 752 

Oatmeal,  analyses,  Mass.  State 1023 

refuse,  analyses,  Mass.  State 331 

Oats,  analyses,  111 36 

Mass.  State 103,331 

Minn 1008 

N.Dak 752 

and  rape,  fertilizer  experiments.  Can.  419 
as  atl'ected  by  atmosplieric  electricity, 

Utah 537 

black  Russian,  culture  experiments. 

Ark 212 

chemical  botanical  studies 534 

continuous  culture,  Ohio 211 

crop  statistics,  U.  S.  D.  A 582 

culture 45,  542 

experiments 405,  632 

Ark 215 

Colo 296 

111 408 

Ky 215 

Okla 983 

Vt 886 

digestibility  as  affected  by  heating. . .  06 

fat,  investigation 965 

fertilizer  experiments 409, 

418,519,722,889,890 
Mass  State  .  291,293 

Pa 720 

Utah 542 

field  experiments.  111 35 
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Oats,  for  hay,  Cal 808 

milcli  cows 6.57 

French,  composition 808 

from  dill'ereut  parts  of  ])liint 536 

ground,  analyses,  Ky 274 

rtah 569 

Vt 931 

harvesting.  111 35 

irrigation,  Utah 80 

nitrate  of  soda  for 891 

plowing  to  dilferent  dei)ths,  C(do 296 

roasted,  analyses,  Mass.  State 1023 

seeding  at  difl'erent  dates,  111 35 

Utali 542 

depths,  ill 35 

rates 409 

Colo 296 

111 35 

Ind 138,415 

soil  preparation,  Utah 540 

varieties 418, 419, 543,  803,  890,  898 

Can 416,  417, 418 

Cal 807 

Colo 984 

111 36,409 

Ind 138,415 

Ky 295 

Nebr 216 

Nev 293 

Pa 716 

Utah 542 

Wash 635 

Wyo 44 

Octacustes  atriceps,  n.  sp.,  notes,  U.  S.  I).  A. .      739 
Odorless  phosphate,  analyses.  Mass.  State. .      287 

N.J 797 

CEcodoma  cephalotes,  notes 838 

(Tldenia  and  charbon.  relations 164 

malignant,  and  symptomatic  char- 
bon, relations 105 

of  tomato,    investigations,  N.   T. 

Cornell 647 

(Enothera  xylocarpa,  notes,  U.  S.  D.  A 114 

Oerebro  Chemical  Station,  report 190 

Ohio  Station,  bulletins 116,150,201,210,635 

notes 253,757 

report 172 

Oidium  on  grapes 560 

Oil  cake,  analy.ses,  Mass.  State 663 

engines,  trials 843 

essential,  of  hops 754, 808 

of  colza,  composition 15 

the  black  walnut 614 

Oils  and  fats,  temperature 274 

examination 15 

table,  from  beech  and  linden 163 

vegetable,  in  l)utter,  recognition 271 

Oily  seeds,  germination 431 

Oklahoma  College,  note.s  ....', 584 

Station,  bullet  ins 34,  722, 752. 

750, 983,  985, 988, 989, 997, 1007 

notes 584 

Okra  fiber,  notes,  U.  S.  I).  A 207 

varieties,  OUla 988 

Old  witch  grass,  analyses,  S.  Dak 403 
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Oleoraargarin,  studies 1023 

Olijndium  8)i.,  development 487 

OUpitrichum,  u.  gen 147 

Olive  cuttings,  notes,  Cal 722 

oil,  adulteration 1023 

preparation 141 

Olive  oils,  California,  Cal 141 

Olives,  analyses,  Cal 141,  820 

culture  experiments,  Fla G37 

fungus  disease 62,  63 

leaf  diseases,  Cal 829 

polyporus  of 910 

twig  budding  and  grafting,  Cal 820 

varieties,  Cal 141,  820 

Oncideres  eingulata,  notes,  TT.  S.  D.  A 1002 

Onion  cultivation  in  Egypt 220,  423 

thrips,  notes,  Colo 315 

■western,  notes,  Iowa 1005 

Onions,  culture  experiments,  Colo 296 

from  seed,  influence  of  climate,  Ind.      985 

transplanting.  Ark 419,  420 

varieties.  Ark 419 

La 142 

Okla 988 

Pa 727 

Onobrychis  sativa,  notes,  Mass.  State . . : 294 

N.C 34 

O7ioclea,  sterile  and  fertile  leaves 487 

Oogpora  scabies.     {See  Potato  scab.) 

Ophiobolus  herpotrichiis,  notes 312, 909 

Orange  cbionaspis,  notes 742 

fly  in  Malta 440 

leaf  roller,  notes,  TT .  S.  D.  A 313 

peel,  notes 15 

sooty  mold,  treatment,  TJ.  S.  D.  A  . . .      737 

Oranges,  California,  analyses 220 

Cal 815 

insects  affecting 834,  838 

russet,  U.  S.  D.  A 440 

varieties,  Cal 820 

La 142 

Orchard  fruits,  culture  in  Iowa 299 

pruning 821 

varieties,  Cal 816,  817 

grass,  analyses 568 

Conn .  Storrs 444 

N.  Dak 752 

S.  Dak 404 

Utah 569 

culture  experiments,  Colo  . .  296 
TSTev...  294 
Utah..      531 

notes 635 

Ky 294 

La 215,542 

seed,  germination  tests 429 

Orchards,  apple,  care,  N.  Y.  Cornell 988 

spraying,  N.  T.  Cornell 437 

conservation  of  water  for 170 

cultivation,  Nebr 990 

N.  Y.  Cornell 420,  546 

Utah 901 

and  management. . .  221, 821 

fertilization  and  irrigation 755 

peach,   management,    N.  Y.  Cor- 
nell        546 
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Orchards,  soil  preparation 638 

spraying,  N.  Y.  Cornell 647 

Tt 999 

Orchid,  diseases 910 

N.  .T 827 

leaf  spot 647 

Orcitg  australasla,  notes 741 

chalybeus,  notes 741 

Oregon  Station  bulletins 36,  55,  65,  71,  822,  836 

notes 348 

report 582 

Ores,  analyses 401 

Organic  chemistry,  text-book 110 

substances,  assimilation  by  plants.  284 

Organisms,  living,  chromosomes  in 388 

Orr/yia  leucogtigma,  notes 316 

N.  J 649 

U.  S.  D.  A 651 

"Oriental   fertilizer  and    bug  destroyer," 

analyses 272,317 

Ormenis  pniinosa,  notes,  U.  S.  D.  A 313 

Ornamental  and  shade  trees,  pests,  Ky 316 

bulbous   plants,    fungus    d  i  s- 

eases,  N.J 826 

ferns,  tip  blight,  N.  J 827 

forest  and  shade  trees,  L'tah. . .  903 
plants,  culture  expenments,Can  424 
shrubs  and  conifers,  propaga- 
tion, (;an 426 

trees  and  shrubs,  notes,  Can. . .  426 
trees,  plants  and  shrubs  for,  On- 
tario    56,  729 

Ornithology  and  Mammalogy,  Division,  U. 

S.  D.  A 787 

Ornithopus  iativus,  notes,  Mass.  State 294 

N.C 34 

Ortalidfly  on  cereals,  U.  S.  D.  A 1003 

Orthezia  annce,  notes 438 

Orthogeomys  latifrons,  notes,  U.  S.  D.  A 787 

nelsoni,  notes,  U.  S.  D.  A 787 

Orthophagus  polyphemi,  n.  sp.,  U.  S.  D.  A . . .  440 

Orthoptera  of  Kentucky 316 

Oryza  clandestina,  notes 18 

Oryzopsis  melanocarpa,  notes.  S.  Dak 403 

micranthra,  notes,  S.  Dak 403 

Osage-orange  pyralid,  notes,  U.  S.  D.  A 313 

Oscillatorice,  monograph 195 

Oscinisfrit,  notes 65 

pu8illa,noies  316 

Osier  culture,  notes 903 

Otacustes  chrysopce,  n.  sp.,  notes,  U.  S.  D.  A .  739 

Otaheito  gooseberry,  notes,  Fla 636 

Otiorhynchid,  notes 1008 

Otiorhynchus  ovatus,  notes 838 

septentrionus,  on  firs 151 

singularis,  on  tirs 151 

.SMZfafu.v,  notes.  Can 442 

0^  erflow  lands,  late  crops  for,  Ark 212 

Owl,  sliort-eared,  notes,  Ya 695 

Oxahitc  of  lime  in  plants 386 

Oxalic  acid,  action  on  inulin 966 

l)hosi)bates,  silicates, 

and  .soil 182 

in  soil  extraction,  Cal 792 

Oxeye  ilaisy ,  notes 224 


INDEX    OF    SUBJECTS. 


1105 


Page. 

Oxeye  daisy,  notes,  Oreg 822 

Wis 145 

Oxidation  of  beer  wort 251 

Oxycelluloses,  natural 110 

Oyster  sLell  bark  louse,  notes 054 

U.  S.  D.  A.; 740 

PaRonia  leaf,  discoloration 487 

"Paine's  .stock  feed,"  analyses,  N.J 842 

Paleobotany,  stipules  in 487 

Palm,  cahoon,  notes,  Fla 630 

date,  notes 548 

Fla 036 

diseases,  N.  J 826 

nut  meal,  notes 1023 

nuts,  fat  content 754 

peach,  notes 820 

royal,  notes,  Fla 636 

sugar 344 

Palmetto  extract,  a  new  tanning  material . .  1027 

Panax  quinquefolium,  notes,  U.  S.  D.  A 886 

Pancreas  digestion,  leucin  in 015,  869 

Panic  grass,  Mexican,  notes 97 

red,  notes 97 

' '  showy  " 94 

small,  analyses,  S.  Dak 403 

Pan icularia  Jluitans,  notes,  S.  Dak 404 

Panicinn  barbinode,  notes 94 

crus-galli.    (See  Barnyard  grass.) 

depauperatum,  notes,  S.  Dak 403 

germanicum  var.,  notes 45 

jumentoriini,  notes 694 

miliaceurn,  notes,  Mich 714 

silage,  analyses,Ma.ss. 

State 331 

nigratuin,  notes,  Utah 531 

palmeri,  notes 97 

proliferum   geniculatum,  notes, 

Midi 714 

roseum,  notes 97 

scoparinin,  notes,  S.  Dak 403 

spectabile,  notes 94 

iexanum,  notes,  Mich 715 

virgatum,  notes,  S.  Dak 403 

Panthea  coenibita,  not  es 63 

Pantographa  linata,  notes,  U.  S.  D.  A 313 

Papilio  turmis  glaucus,  notes,  U.  S.  D.  A  . . .  563 

Pappogeomys  albinasus,  notes,  U.  S.  D.  A'..  787 

Para  grass,  notes 94 

J'arajulus  impressum,  notes,  Ky 235 

Parasite,  human,  new 469 

of  Hessian  fly,  U.  S.  D.  A 1003 

Parasites,  animal 470,654,932 

Ark 81 

catalogue 470 

classification 469 

economic  value 266,  1008 

harmless 61 

in  improperly  cooked  food 472 

preservation  of  types 470 

Parasitic  mimicry  of  insect  hosts 149 

Parasitism  in  insects 149,  654,  655 

IT.S  D.A 440 

of  grain  rusts 647 

Parasol  ant,  exterminator  for 838 

Paria  sexnotata,  notes 1008 


Page. 
Paris  green  and  Bordeaux  mixture  for  fruit 

bark  beet le,  lud 1004 

London  purple  forcurculio, 

Fla 647 

as  an  insecticide,  U.  S.  D.  A 987 

composition   and    adulteration, 

Ala.  College 964 

for  codling  moth,  TLy 1007 

cotton  worm,  U.  S.  D.  A 1002 

with  r.ordeaux  mixture,  Mich  .  53 

Parlatoria  pergandii,  notes.  La 235 

"  Par  oi'dium,"  analyses,  Ky 274 

Pa 110 

Parsley,  varieties,  La 142 

Parsnip,  P/to9H a  sanguinolenta  on 311 

■wild,  notes.  Wis 145 

fertilizer  experiments 410,890 

nettle  hairs  of , 506 

varieties,  tests 890 

Paspialuin  ciliatifolium,  notes 903 

dilatatum,  notes,  Cal 721 

!                      hairy-flowered,  notes,  Cal 721 

I                     Iceve,  notes 903 

purpurascens.  notes 97 

scorbiculatuvi,  analyses,  Ala.  Col- 
lege    932 

Pastel  as  a  forage  plant 140 

Pasteurization  of  cream 580 

Pastinaca  opaca,  notes 506 

saliva,  notes 500 

Wis 145 

urens,  notes 506 

Pasture  grass,  analyses,  Minn 1008 

digestibility  of  nitrogen  free 

extract.  Pa 155 

grasses,  mixed,  notes,  Utah 532 

lands,  fertilizer  experiments 398 

Pastures  and  live  stock  in  Ontario 419 

natural 45 

quality  as  determined  by  chemical 

analysis 152 

Pea  bran,  analyses,  Mass.  State 331 

hay,analyses,  Minn 1008 

meal,  analyses,  Conn.  Storrs 444 

square  pod,  notes,  Cal 722 

tree,  Siberian,  notes,  Can 427 

weevil,  notes G5 

N.C 65 

Tex 438 

Wash 562 

Peach  aphis,  black,  notes,  X.Y.  Cornell 546 

bark  loust-,  notes,  U.  S.  D.  A 313 

blight,  treatment,  Del 827 

borer,  notes 567 

La 235 

N.T.Cornell 546 

curculio,  notes,  N.Y.  Cornell  546 

treatment,  Fla 647 

freckle,  notes 234 

fruit  rot,  N.T.  Cornell 546 

leaf  curl,  U.  S.  D.  A 557, 559 

Wa.sh 560 

mildew,  notes,  N.  Y.  Cornell 546 

U.  S.  D.  A 557 

Wash 560 
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Peach  orchards,  management,  X.Y.Cornell.  546 

palin,  notes 820 

rosette.TT.  S.  1).  A 233 

rot,  notes,  U.  S.  D.  A .'iSO 

treatment,  Del 827 

scale,  new,  notes,  U.  S.  D.  A 439 

treatment,  IT.  S.  D.  A 650 

spot  due  to  Cercospora,  U.  S.  D.  A 557 

fungus  as  a  leaf  parasite 487 

trees,  fertilizer  experiments,  Del 816 

N.J....  816 

pruning 549 

worn  out 299 

twijc  blight,  notes,  N.  T.  Cornell 546 

borer  in  Washington, U.S.D.  A.  441 

yellows  as  afl'ected  by  salt  water 437 

experiments,  Del 830 

notes,  K.  Y.  Cornell 64 

TJ.  S.  D.A 233 

Peaches,  black  spot,  TJ.  S.  D.  A 557 

budding 221 

culture,  Can 424 

Tenn 725 

in  Belgium 299,549 

early  and  late  blooming  varieties, 

U.S.D.A 54 

marketing,  N.  Y.  Cornell 546 

self-polleiiization,  Del 810 

varieties,  Cal 820 

Ky 52 

La 142 

Mich .52,54,55 

K.Y.Cornell 546 

Oreg 55 

Utah 90i 

wilting,  TJ.  S.  D.  A 557 

winterkilling,  Mass.  Hatch 55 

Peanut,  African,  notes.  La 215 

cake,  analyses,  Mass.  State 663 

feed,  analyses,  Mass.  State 663 

Iiusks,  aualyses,  Mass.  State 663 

meal,  analyses 163 

Vt 931 

oil  for  calves 663,842.031 

Peanuts,  culture  and  uses,  U.  S.  D.  A 803 

experiments,  Ark 889 

Can 424 

La 215,542 

N.C 35 

grinding 776 

Pear  and  apple  blight.  Can 431 

authracnose 311 

blight  beetle,  notes.  Me 740 

notes,  U.  S.  D.  A .557 

"Wash 560 

borer,  notes 443 

U.S.D.A 652 

flowers,  pollination,  U.S.D.A 47 

leaf  blight,  notes,  U.S.D.A 555,5.58 

Wa.sh 560 

blister  on  the  Pacific  Coast,  U.  S. 

D.A 740 

notes,  Oreg 837 

rust,  treatment 437 

midge  in  England,  U.  S.  D.  A 740 


Pear  midge,  notes,  N.  J 148,  835 

L'.  S.  D.  A 652 

treatment,  N.J 148 

scab,  notes 316 

U.  S.  D.  A 558 

prevention,  N.  Y.  State 1001 

treatment,  Vt 999 

shoots,  killing  by  excessive    transpi- 
ration   487 

tree  clear- wing  borer,  notes,  U.  S.  D.  A  313 

p.iylla,  notes 654, 1008 

N.J 835 

N.Y.  Cornell 443 

U.  S.  D.  A 652 

slug,  notes 654 

trees,  winter  spraying,  Cal 830 

walnut  scale  on,  U.  S.  D.  A 440 

Pearl  millet,  culture  experiments.  La 542 

Utah  ...  542 

notes.  Ark 215 

Mich 715 

Pears,  varieties,  Cal 820 

Can 424 

Ky 52 

Mich 52,,55 

Pa 142 

Tenn 725 

Wyo 55 

Peas,  analyses,  Minn 1008 

culture  experiments,  Cal    807 

Colo 296 

fungus  diseases,  N.  J 824 

grains   and   ]iotatoes,   as   affected    liy 

chlorin  compounds  720 

ground,  analyses,  Vt 931 

varieties 220 

Can 415,416,417,418,419 

Ky 52 

La  142 

Mich 218 

Okla 988 

Pa 142,727 

Utah 548 

Vt 886 

Wash 035 

Wyo 44 

Peavine  clover,  analyses,  Utah 509 

culture  experiments  Utah.  531 

Peavines,  analyses,  Del 842 

Peat,  analyses,  Cal 794 

Mass.  State 287,980 

Pa 110 

and  molasses,  feeding  stuff  from 1023 


as  litter  and  fertilizer : 

for  cleaning  and  disinfection 

manure 

poudrette,  for  barley 

Pecans,  culture  in  arid  regions • 

Florida 

Pectase  and  pectic  fermentation 694 

Pectin,  produced  by  action  of  lime  on  cell 

wall  of  cane 

Pediciilido',  notes 654 

Pediculnides  tritici,  notes 838 

Pelargoniums,  dropsical,  N.J 827 


400 
27 
287 
893 
729 
636 
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I'elidnota  punctata,  notes.  ( )kla 989 

Peiiipclia  liammondl.nuteH 1007 

U.S.U.A 313 

renicilUinii  glaucum,  notes 909 

italicum,  a  new  species  of  scle- 

rotiuin-lomiing  mold 233 

Pennisettirn  cenchroides,  notes 94 

typhoidenm,  notes,  Mich 715 

Pennsylvania  College,  notes 584 

Station,  bulletins 446,  940, 1014 

notes 348,678,757 

reports 108, 109, 

110,115,124,127,128,142, 
150, 155, 157, 159, 165, 169, 
172,695,701,703,716,717, 

718,  719,  720,  722,  726,  727, 
730,731,  73.5,  752,  753,755 

Penstemon  fnUiciformis,  notes,  TT.  S.  D.  A. .  114 

Pentilia  misella,  notes,  U.  S.  D.  A 651 

Pentosans,  determination Ill,  189,  693 

digestibility 237 

in  soils 124 

Pentose  carbohydrates,  digestibility,  Me . . .  744 

Pentoses,  determination Ill 

Pepper,  adulteration 842 

Peppergrass.  California,  notes,  N.  T.  Cor- 
nell   217 

notes,  Nev 57 

Peppermint  culture,  notes 423 

Peppers,  varieties.  La 142 

Pep.sin  digestion, etlect  of  different  acids  on.  751 

investigations 917 

of  casein,  nuclein  in 1023 

wine  in 931 

Pepton  salts  of  egg  albumen 273 

Perennity  of  mycelium,  notes 17 

Perfume  from  flowers,  extraction 345 

Peridroma  saucia,  notes,  Vt 915 

Perilampus  violaceus,  notes,  5f .  Y.  Cornell ...  63 

Periodicity  of  root  growth 115 

Perithecia  of  grape  downy  mildew,  U.  S. 

D.A 557 

Uneinula  spiralis 305 

white  rot  of  grape 304 

Permanganate  of  lime  for  purifying  water  .  978 

Pernicious  scale,  notes,  U.  S.  D.  A 441 

Peronospora  parasitica  as  influenced  by  na- 
ture of  host  plant 1001 

schachtii,  notes,  I^.  S.  D.  A 558 

viticola,  notes 437 

Can 62 

Persea  gratissima,  notes,  Fla 636 

Persimmon  root  borer,  U.  S.  D.  A 440 

Persimmons,    Japanese,    culture    experi- 
ments, Fla 637 

varieties,  Tex . . .  899 

Cal . . .  820 

La....  142 

Pestalozzia  cliftonice,  n.  sp 1000 

hreviaristata,  n.  sp 1000 

soraueriana  on  Alopecurus  pra- 

tensis 311 

Petrified  forests  of  Arizona 253 

Petroleum,  fuel  value 942 

motor  in  agriculture 848 


Page. 

Petunias,  double,  notes 549 

leaf  chafer  on,  U.  S.  D.  A 441 

Pezotetix  ehenopodii,  n.  sp.,  U.  S.  D.  A 563 

Phaca  bcetica,  notes,  X.  C 35 

Phacelia  hispida  hrachyantha,  notes,  1'.  S. 

D.  A 114 

perityloides,  notes,  U.  S.  D.  A 114 

tanacetifolia,  notes 903 

Phalaris  arundinacea,  analyses,  Utah 569 

canariensis.  culture  experiments, 

Cal 807 

notes 985 

media,  culture  experiments,  Cal  . .  807 

Phanerogams  of  western  Texas,  U.  S.  D.  A.  114 
Pharmacy  and  drug  laws,  compilation,  V.  S. 

D.A 573 

Phaseolus  mungo,  notes,  Alabama  College..  982 

radiatus,  notes,  K.  C 35 

Phenacoccus  hedera,  notes 566 

heliantha,  notes 438 

Phenic  acid,  effect  on  j'east 507 

Phonological  ob.servations  in  Metz,  1891-'94  .  787 
notes    on    abnormal    inflores- 
cence   873 

or  thermal  constants  in  vege- 
tation, n.  S.  1).  A 509 

Phenol-sulphonic   method   for   nitrates  in 

water 189 

Phielaviopsis  ethaceticus,  a  cause  of  black 

rot  of  sugar  cane 311 

Philonthvs  gopheri,  n.  sp.,  U.  S.  D.  A 440 

Phlceosenus  dentatus,  notes,  F.  S.  D.  A 312 

Phlegethontius  ca  rolina,  notes,  Ky 235 

Phleospora  bigelovice.  notes,  U.  S.  D.  A 114 

Phlceothrij^s  n iger,  notes,  Mich 649 

Phlox  austromontana,  notes,  U.  S.  D.  A 114 

Phoenix melanocarpa,  notes 548 

Phonia  batatce,  notes,  TT.  S.  D.  A 987 

betce,  attacking  beet  roots 737 

notes 61 

hennebergii,  notes 909 

napobrassica  attacking  kohl  rabi. . .  737 

sanguinolenta  ou  parsnip 311 

Phorodon  hiiiiiuli,  notes,  LT.  S.  D.  A. 313 

Phosphate  deposits  of  Algeria 516,  521 

North  America,  sta- 
tistics   882 

industry  of  Florida,  statistics.. .  521 
South  Carolina,  sta- 
tistics   521 

Tennessee,  statistics  521 

of  alumina  of  Grand-Connetable.  798 

ammonia,  analyses.  Mass.  State  287 

potash,  analyses,  Mass.  State. .  287 

lime,  solubility 287 

South  Carolina    rock,    analyses, 

K.J 396, 397 

Phos])hates,  alkaline,  preparation 795 

analyses 401 

as  affected  by  decay  of  organic 

matter 124 

comparison 27.  201, 287,  401 

containing  flourin,  decomposi- 
tion    980 

crude,  assimilabilit V 368 
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Phosphates,  crude,  determination     of    iron 

and  alumina  in 368,619 

determination   of  phos- 
phoric acid  in 625 

field  and  pot  exi)eriments 401 

iron  and  alumina  in 867 

lasting  effect 130 

natural,  agricultural  value      187,  203 

pot  experiments,  Del 520, 795 

Phosphorescence,  production 969 

Phosphoric  acid — 

citrate  metliod  for 269 

cltrate-s(duble   in  Thomas   slag,  deter- 
mination        370 

determination 105, 180,  367 

preparation  in  fertilizers      798 

determination..  9, 15, 104, 110, 179, 180, 188,  269, 

270,  367,  369, 376,  502,  609,  610,  626,  864,  865 

in  bone,  availability 398,  624,  626 

crude  phosphates,  determination 625 

soils  and  fertilizers,  availability 522 

determination 23, 119, 183 

sweet  wine,  determination 868 

Thomas  slag,  determination 625 

solubility 624 

molybdic  method 502 

Pemberton  method 110,  376 

solubility 287 

solutions,  mechanical  stirrer 110,  615 

volumetric  method 610, 690 

water-soluble 270,  367,  609 

Phosphorns  in  casein 1023 

plants,  distribution 873 

Photobacterium  sarcophilum,  notes 969 

Photographing  peed,  apparatus  for 431 

Photomicrography,  practical 280 

Phycis  indiginella,  notes 316 

Phycitince  and  Galleriince,  monograph,  TJ. 

S.D.  A 439 

Phyctcena  sp.,  notes 437 

Phyllceeiis  flaviventris,  notes,  TJ.  S.  D.  A 439 

PhylUuin  crurifolitirn,  coloring  matter 152 

pulchrifolwrn,  coloring  matter 152 

notes 152 

Phyllogonum  hifeolum,  notes,  TJ.  S.  D.  A 114 

Phyllosticta  bataticola,  notes,  U.  S.  D.  A 987 

fragaricola,  notes,  N.  J 823 

hortorum,  notes,  Fla 646 

sphceropsoidea,  notes,  TJ.  .S.  D.  A      556 

Phyllotreta  fiusilla,  notes,  Colo 315 

Phylloxera  in  Spain,  treatment 567 

Turkej' 440 

notes 316, 1007 

schist  for 742 

treatment  by  submersion,  TJ.  S. 

D.  A 440 

vastatrix,  notes 31 G 

Phymata  erosa  eating  bees 838 

Physaliefranclicti,u.sTp.,Tioiea 300 

Physapoda,  notes 742 

Physicist,  report,  Wyo 943 

Physiological  botany,  apparatus  for 787 

investigations  of  G.  Kiihn . .  -  1 

Physiology,  importance  of  carbohydrates  to.      503 
Phytophthora  infeatans.    (See  Potato  bliglit 
and  Potato  rot.) 


Page. 

Phytonoimu  punctatus,  notes 149 

Mich 648 

Phytojifus  dubius,  notes 436 

pyri,  notes,  Oreg 837 

ribii,  notes 65 

riibi,  notes 65 

Picea  excelsa,  abnormal  bark  formation 196 

r.igra,  notes 143 

oricntaliSy  notes 143 

Picein,a  glucosid  in  the  leaves  of    Plnvs 

picea 273 

Pieris  protodice,  notes 1007 

Piesma  cinerea,  notes,  Nebr 150 

Pigeon  hawk,  notes,  Va 695 

Pig  feed,  preparation 843 

Piggery,  plans  for 848 

Pigs.    (See  also  Swine.) 

\)T  rley  for.  Can 466 

breed  tests,  Utah 572 

corn  meal  vs.  corn  for,  N.  Y.  State 1010 

corn  vs.  wheat  for 466 

dry  vs.  soaked  corn  for,  Kans 571 

feeding  experiments 77 

Can 465 

Iowa , 322 

Kans 571 

Me 750 

Mass.  State 332 

Minn 931 

N.  Y.  Cornell    ..  469 
N.Y.  State....  70,1016 

N.C 922 

S.Dak IGl 

Utah 71.569 

Vt 929 

frozen  wheat  for,  Can 466 

skim  milk  for,  Vt 930 

?;«.  grain  rations  for 750 

wet  u*.  dry  food  for,  N.Y.  State 1017 

wheat  vs.  barley  for,  Wash 663 

vs.  peas,  corn,  and  barley  for, 

Utah 569 

wide  vs.  narrow  rations  for,  Vt 929 

Pigweed.     (See  Amaranth.) 

Pine  and  larch  wood,  studies 56 

hexenbesens  of 832 

knots,  fuel  value 942 

leaf  disease  in  Saxony  312 

long  leaf,  cultivation 730 

louse,  woolly,  notes   Pa 730 

scale  insects,  notes,  U.  S.  D.  A 312 

tree  scale,  notes 742 

trees,  young,  manurial  needs 550 

weevil,  notes.  Pa 730 

yellow,  in  Nebraska 821 

Pineapple  spruce  gall,  notes 567 

Pines,  cultivation  in  central  Europe 301 

thimble  cone,  notes 427 

Pin-hole  borer,  notes,  N.  Y.  Cornell .546 

Pinks,  blight 234 

disease 312 

Pi/n(S  firtJitiirtJia,  notes 903 

excelsa,  notes 143 

insignis,  notes 143 

parviflora,  notes 143 

pinaster,  notes 143 
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Pinus  ponderosa,  notes 143,  903 

resinosa,  notes 993 

rigida,  foliage  and  leaf  scars 487 

Piophila  apii,  notes 560 

casei,  notes 653 

Pistaeia  vera,  notes 729 

Pistillodia  of  Podophyllum  stamens 115 

Visum  arvense,  notes 45 

sativum,  notes,  N.  Y.  Cornell 218 

Piseodes  strobi,  notes,  Pa 730 

Pitcher  plant  moth,  notes 1008 

Plane  tree,  disease 910 

Plant  breeding 541 

at  experiment  stations 266 

bug,  gray,  notes 150 

cell  membranes,  chemistry 14 

cells,  formation  of  proteids  in 383 

constituents,  inorganic 389 

cover,  influence  on  drainage 198 

evaporation 199 

moisture  of  soil..  198 
temperature     of 

soil 124,198 

water   content   of 

soil 124 

diseases,  cause  and  means  of  repres- 
sion   1000 

laboratory  for,  Cal 831 

parasitic 832 

study 584 

treatment,  N.H 302 

growth,  as  aifected  by — 

electricity 543, 638 

meteorological  conditions 618 

mineralogical      composition      of 

rocks 881 

physical  pioperties  of  the  soil 635 

town  atmosphere 278 

growth,  importance  of  potash  in 400 

influenceof  mechanical  strain  17 
phenologic  or    thermal    con- 
stants iu,  U.  S.  D.  A 509 

houses,  construction 518 

Irritabilitj-,  notes 17 

lice,  notes 443 

treatment,  U.  S.  U.  A 651 

louse,  corn  leaf,  Iowa 314 

cucumber,  U.  S.  D.  A 312 

melon,  U.  S.  D.  A 1002 

metabolism  and  respiration 276 

tannic  acid  in 195 

names,  popular  American 196,  388 

nutrition 968 

organs  as  aifected  by  decapitation 870 

light 17 

pathologist,  report,  N.  T.  Cornell 486 

pests,  remedial  legislation 647, 742 

respiration,  mechanism 388 

reversion,  notes 18 

thorns 694 

Plantago  patagonica  aristata,  notes,  Me 732 

Plantain,  western,  notes,  Mo 732 

Plantains,  culture  and  uses 219 

Plants,  acclimatization 115 

alumina  in 784 

and  animals 786 
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Plants  and  seeds,  distribution,  Cal 822 

soils,   relation    to   atmospheric 

precipitation 283 

Arctic,  anatomy  of  leaves 873 

as  affected  by  cold 777 

copper  solutions 872 

affecting   quality    and     odor   of 

milk 580 

assimilation  of  argon  by 787 

free  nitrogen. .   15, 115,  389 

humus  by 284 

nitrates  by 507 

organic  substances.  284 

bud  variation  in 786 

bulbous,  in  North  Carolina 143 

coloring  matter  in 968 

comparative  structure  of  Arctic  and 

Alpine 616 

cultivated,  fungi  of 909 

diastase  in 786 

eft'ect  of  nitric  acid  on 617 

strychnin  solutions  on  de- 
velopment    279 

electro-culture,  TV.  Va 809 

essence  of  wintergreen  in 873 

evolution  among 874 

flowering,  studies 487 

under  colored  screens . . .  694 
formation  and  decomposition  of  or- 
ganic acids  by 191 

furfurol  constituents 869 

gas  exchange  of 787 

growth  under  glass 191 

honey-producing,  of  Nebraska 1003 

indigenous,  of  Natal 278 

industrial 898 

inorganic  constituents 389 

insectivorous 388 

lecithin  in,  determination 270 

light  required  by 873 

.medicinal,  of  North  Carolina 278 

morphology  and  biology 389 

mucilage  in 873 

mucin  in. 386 

natural  history 279 

non-Ieguminous,  assimilation  of  free 

nitrogen 16,  381 

of  the  Northeastern  States 487 

orchidaceous,  manual 694 

oxalate  of  lime  in 386 

pentosans  in,  determination 693 

])hosphorus  iu 873 

physiological  study 873 

pitchered 388 

poisonous,  notes 969 

protection  from  frost 621 

protoplasm  in 694 

reserve  protein  in 387 

struggle  for  existence  under  culti- 
vation    488 

structure  and  development  of  sper- 
matozoa in 969 

symbiosis 969 

transpiration,  as  affected  by  colored 

light 507 

under  glass,  health 873 
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Plants,  vegetative  aud  reproductive  parts, 

Ind 37 

waste  products 968 

winds  injurious  to,  TJ.  S.  D.  A 695 

Plasmodiophora  hrassicce.    {See  Club  root.) 
sp.,  as  a  cause  of  brunni- 

sure  of  the  grape 230 

tomati,  notes 1000 

Plasmopara  pygmma  parasitic  on  Anemone 

ranunculoides 436 

viticola,  notes 233 

U.S.D.  A 558 

Plaster  in  viticulture 729 

Plate  cultures,  improvement 18 

Plantago  hookeriana  [aristata],  notes 903 

Platygeontys  planiceps,  notes,  U.  S.  D.  A 787 

tylorhinm,  notes,  IT  S.  D.  A . .  787 

Platymetopius  fuscifrons,  n.  sp.,  notes 564 

loricatus,  n.  sp.,  notes 564 

Pleospora  lucice  on  Sarothainnus  scoparius. .  311 

Pleuropneumonia  in  cattle,  studies 472 

Plodia  interpunctella,  notes,  Colo 315 

Plowing,  deep,  advantages  and  effects 283 

furrows   of   different  widths  for 

wheat,  Utah 540 

to  different  depths  for  wheat, Utah  540 

Plows,  electric 485, 848,  942 

steam,  cultivator 755 

tests 252, 755 

Plotvrightia  morbosa 1000 

notes,  N.  T.  State 998 

Plum,  aspidiotus,  new,  in  Illinois, U.  S.  D.  A.  1003 

bark  louse,  notes,  U.  S.  D.  A 313 

curculio,  notes,  Tex 567,  899 

treatment,  Fla 647 

leaf  blight,  treatment,  N.  T.  State 302 

notes,  U.  S.  D.  A 558 

prevention,  N.  T.  State  . .  1001 

rust,  notes,  U.  S.  D.  A 558 

pockets,  N.  T.  Cornell 554 

rot,  notes,  Ky 311 

scab,  notes 1000 

scale,  notes,  N.  Y.  Cornell 1004 

Plums,  black  knot,N.  Y.Cornell 909 

Japanese,  notes 820 

varieties,  Mich 53 

native,  culture,  N.  Y.  Cornell 424 

flowering  and  fertilization 143 

new  scale  insect 653 

scale  insect  on 152 

varieties 992 

Cal 820 

Can 55,423,424 

La 142 

Mich 52.54,55 

Minn 55 

Oreg 55 

Pa 142 

Tex 899 

Wyo 55 

Phisia  bra,ssicce,  notes 917 

gamma,  notes 65 

Pneumohacillus  Uquefaciens  hovis  var 245 

Poa  americana,  notes,  S.  Dak 404 

•arachnifera.    (See  Texas  blue  grass.) 


Poaarida,  notes.  S.  Dak 404 

nemoralis,  notes 97 

S.Dak 404 

nervala,  notes,  S.  Dak 404 

pahistris,  notes,  S.  Dak 404 

trivialis,  notes 97 

Pocket  gophers  and  moles,  notes.  Ark  . . .  389,  787 
monographic  revision,  U  S. 

D.A 787 

Podoiphcera  oxacanthce 1000 

notes,  N.  Y.  Cornell .  546 

Podophyllum  stamens,  pistillodia  of 115 

Poincianna,  royal,  notes,  Fla 636 

Poison  ivy,  root  galls  on,  U.  S.  D.  A 440 

Poisoning  cattle  by  acorns 472 

feeding  Lathy russativus 

seed 472 

Poisonous  plants,  notes 335,  468,  969 

Poisons  for  insects 152 

Polarized  light  for  examination  of  butter. .  274 

Polarization  of  cane  sugar 273 

Pollen  grain,  germination 115 

tube,  nutrition 115 

Pollination,  effect  of  rainfall,  N.  Y.  State. . .  46 

of  cereals 1 40 

pear  flowers,  U.  S.  D.  A 47 

PolUnia  costce  in  California,  U.  S.  D.  A 564 

Polygonum  aviculare.  notes,  S.  Dak 404 

erectum,  notes,  S.  Dak 404 

sachalinense  as  a  forage  plant. .  634 

notes 45,215,542 

Cal 721 

Colo 984 

IT.  S.  D.  A  . . .  889 

sieboldtii,  notes 215 

Polymorphism  of  Sporotrichum 1001 

Polyporue  fulviis  olece,  notes 910 

cell  membrane 195 

of  olives 910 

Pomelo,  analyses,  Cal 815 

medicinal  value 728 

Pond  and  aqueduct  water,  analyses,  Vt 881 

Poplar,  balsam,  notes,  N.  Y.  Cornell 425 

black,  notes,  N.  Y".  Cornell 425 

Certinensis,  notes,  N.  Y.  Cornell 425 

in  landscape  gardening,  N.  T.  Cor- 
nell    425 

Lombardy,  notes,  N.  Y.  Cornell 425 

notes,  Can 427 

Russian,  notes.  Can 426 

rust,  Mass.  Hatch 61 

white,  notes,  N.  Y.  Cornell 425 

yeUow,  notes,  N.  Y.  Cornell 425 

Popple,  notes,  N.  Y.  Cornell 425 

Poppy  capsules,  nitrogen  in 195 

Mexican,  notes 224 

Populus  alba,  vars.  canescens,  nivea,  and  bol- 

leana,  notes,  N.  Y.  Cornell 425 

angiistifolia,  notes,  N.  Y.  Cornell . . .  425 
balsamifera,  vars.  intermedia,  vimi- 
nalis,     latifalia,     notes,    N.    Y. 

Cornell 425 

bereolensis.  notes.  Can 426 

candicans,  notes,  N.  Y.  Cornell ....  425 

^/•andirfenfato.,  notes, N.Y.Cornell.  425 
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Populus  laiiri/olia.  notes,  N.  T.  Cornell  ....  425 

miniili/cra,  notes,  N.  T.  Cornell ....  42') 
nigra,   vars.    elegans    and    italica, 

notes,  iS'^.  Y.  Cornell 425 

sieboldi,  notes,  N.  Y.  Cornell 425 

nimonii,  notes,  N.  Y.  Cornell 425 

fnmula,  notes,  N.  Y.  Cornell 425 

trcmuloides,  notes,  N.  Y .  Cornell . . .  425 

Porcupine  grass,  analyses,  S.  Dak 403 

I'o.Hts,  white  pine,  notes 252 

Potash  and  bone  as  fertilizers  for  orchards.  549 
magnesium  sulphate,  analyses, 

Mass.  State 522 

magnesium  sulphate,  analyses, 

N.J -■ 797 

as  a  fertilizer 630 

commercial,  examination 27 

deposits  in  Hanover 71li 

determination 105, 

>  179,370,371,503,865,867 

fertilizers,  permanencyof  effect,Kj'.  202 

for  plant  growth 400 

in  fertilizers  for  corn 542 

soils,  determination 2o,  119, 183 

salts,  efl'ect  on  soil  moisture 61,  623 

action  in  the  soil 126 

effect  on  root  crojis 808 

for  beet  nematodes 61 

sugar  beets 292 

production  in  Germany 517 

vs.  soda  as  a  fertilizer 27,  521 

Potassium  bichromate  and  anilin  violet  for 
determination    of   hydrogen 

peroxid  in  gree    plants 615 

chlorate  in  mushrooms 49 

chlorid,  absorptive  power  of  soils 

for 121 

chromate  of,  and  molybdic  acid, 

reaction  between 190 

ferrocyanid  and  Bordeaux  mix- 
ture test 437 

iodid,  for  lumpy  jaw  of  cattle. .  470 
for  lumpy  jaw  of  cattle, 

Iowa 471 

permanganate,  for  oxidizing  al- 
buminoids   189 

phosphate,  absorptive  power  of 

soils  for 121 

sulphate,   absorptive  power  of 

soils  for 121 

sulphid  for  oat  smut,  Utah 559 

Potato  blight.    {See  aUo  Potato  rot.) 

Bordeaux  mixture  for 307 

treatment 560,  832 

Minn 738 

Pa 735 

W.Ya 997 

bud  weevil,  notes,  U.  S.  D.  A 1002 

Chinese,  notes.  Pa 142 

diggers,  trials 848 

disease,  Bordeaux  mixture  for 305,  435 

in  the  United  Kingdom,  U. 

S.  D.  A 557 

notes 234,  346 

■leaf  blight,  Mich.. 228 


Page. 

Potato  leaf  blight,  U.S.  I).  A 558 

moth  in  Now  Zealand 567 

origin 808 

plants,  effect  of  Bordeaux  mixture. .       234 

rot,  notes 437,  560 

U.  S.  D.  A 558 

Wash 560 

Bordeaux  mixture  for,  Can 435 

treatment 62,  737 

Minn 57,738 

N.Y.  State 62 

scab  and  potato  rot,  U.  S.  I).  A 441 

Bordeaux  mixture  for 410 

Mich 228 

corrosive  sublimate  for 910 

Ind..  379,997 
Mich  ..  228 
K.  I. . . .  907 
Wyo...     1000 

gnat  in  Missouri,  U.  S.  I).  A 740 

notes,  U.  S.  D.  A 651 

notes,  Ind 997 

^le 735 

Vt 1000 

U.g.D.A 559 

"^ash 560 

treatment,  Iowa 997 

Minn 57,738 

N.  Y.State 60 

W.Va 997 

worm,  notes,  Colo 315 

stalk  borer  in  N.  J 333 

starch  industry 344 

vines  for  milch  cows 76 

Potatoes,  analyses,  Utah 569 

brine  test  for 339 

cooperative  experiments.  Can 410 

crop  .statistics,  T^.  S.  D.  A 582 

crushing  machines  for 346 

cultivation  to  different  depths, 

T^tah 536 

culture  experiments 410,  808,  890 

Cal 807 

Colo  296 

Iowa 985 

Me 726 

Md 983 

Mass.  State..      291 

Nev 293 

Oreg 36 

in  France 637 

Sweden 45 

cuttings  vn.  small  tubers,  Utah 536 

effect  of  fractional  harvesting  on 

yield 291 

fertilizer  experiments 295, 

399, 410, 419, 890 

Colo 296 

Ky 296 

Mich 208 

N.  J 805 

for  cattle 163,573 

European  markets 215 

milch  cows 160, 163, 573 

sheep 163, 573 
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Potatoes  for  stock  feeding 448 

green  manuring 292,  722 

influence  of  Bordeaux  mixture  on.       234 

irrigation 542 

ITtali 86,  5u6 

machine  for  peeling 848 

Macrasporium  disease,  U.  S.  B.  A .       658 

metabolism  and  respiration 276 

mulching,  Okla 985 

originating  varieties 804 

phosphatic  slag  for 893 

planting  at  different  dates,  Mich .      208 

Yt  . .  -      999 

by  ditferent  methods,  Me.      632 

poudrette  for 892 

preservation 216 

removal  of  lateral  eyes    of  seed 

tubers 808 

second  crop 140 

seed  as  affected  by  cutting 418 

effect  of  fertilizers  on   ger- 
mination       542 

.^ielection 634, 722 

spraying,  Yt 908,  910,  999 

with  copper  sulphate . .       560 

starch  content 140,  720 

Utah 536 

storage 418, 722 

transplanting.  Ark 409 

tubercles  on 152 

varieties 140,29,5,410, 

419, 634, 722,  808,  890,  898,  985 

Can 410,416,417,418 

Colo 296 

Ky 295 

La 142 

Mass.  State 291 

Mich 208 

Nebr 216 

Nev 293 

N.T.  State 56 

Okla 988 

Oreg 36 

Pa 722 

Utah 536 

"W.Ya 983 

Wyo 44 

Potentilla  eremica,  notes,  U.S.D.  A 114 

piirpurascens   innetorum,   notes, 

U.S.D.A 114 

Poterium  sanguisorba,  notes 883 

Utah 531 

Pot  experiments  with  barley 520 

phosphates,  Del 795 

Poudrette  as  a  fertilizer 27 

and  nitrate  of  soda  for  potatoes.       892 

Poultry  at  Louisiana  stations 243,  574 

feeding  experiments.  Can 460 

N.  T.  Cornell    1022 

industry  in  England 163 

keeping 1023 

manager,  report.  Can 466 

tests  of  breeds,  Can 467 

Pourridi6  of  grapes,  treatment 60 

petroleum  for 838 


Page. 

Poverty  grass.  Southern,  analyses,  S.  Dak.  403 

weed,  notes,  Nev 57 

Powdery  mildew  of  cherries . .-. 1000 

gooseberies,  U.  S.  D.  A.  559 

grapes,  Can 02 

N.T.  Cornell..  734 

U.S.D.A 559 

Prairie  bunch  grass,  analyses,  S.  Dak 403 

grass,  analyses.  S.  Dak 403 

hay,  analyses,  Minn 1008 

N.  Dak 7.52 

vs.  timothy  hay  for  milch  cows, 

Minn 918 

June  grass,  analyses,  S.  Dak 404 

woodlands 301 

"  Pratt's  food,"  analyses,  Conn.  State 153 

Precipitation,  effect  on   crop  production  in 

Texas 196 

frequency  of  amounts 196 

relation  to  plants  and  soils  . .  283 

Preservation  of  books  in  the  Tropics l.")2 

crops,  Utah 541 

green  fodder 543 

forests 730 

manure 2'J3,  515 

milk  and  cream 169 

for  analysis 250 

potatoes 216 

Preservatives  for  butter 754 

Press  for  silage 723 

Prickly  comfrey,  analy.ses,  Mass.  State 234 

culture  experiments 405 

cultureexperiments,Mass. 

State 294 

lettuce,  notes 224 

Ind G40 

Iowa 551 

Printing,  solandi 487 

'S.S 785 

U.S.D.A 486 

Prochmroctef!  niibilata,  notes,  U.  S.  D.  A 312 

Pronunciation  of  botanical  terms 487 

Prospalta  inurffeldtii,  notes,  U.  S.  D.  A 582 

Protection  of  farm  products  during  trans- 
portation, U.  S.  D.  A 419,  573 

insects 837 

Proteids  in  plant  cells,  formation 383 

of  cottonseed 376 

Conn.  State 163 

kidney  bean 376 

Conn.  State 163 

wheat  kernel 241 

Conn.  State 163 

Protein,  amid  acids  from 190 

in  feeding  stuffs,   artificial  diges- 
tion    12 

Proteina,  analyses,  Conn.  State 153 

Mass.  State 331 

Protoplasm  and  nucleus 115,  506 

in  plants 694 

living,  energy 1 15 

Prune  rust,  notes,  U.  S.  D.A 556 

Prunes,  analyses,  Cal 820 

culture 728 

varieties,  Cal 820 
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PruDing  fruits 549 

grapes 143,  221 

oaks  in  midsummer,  Can 426 

orchard  fruits 821 

peac  h  trees 549 

supports,  notes 549 

tomatoes,  S.  Dak 51 

Pruiius  amencana,  notes,  N.  T.  Cornell 555 

Tex 899 

vara., fertilization, Minn  723 

angustifoUa,  notes,  iST.  T.  Cornell. . .  55.") 

Tex 899 

armeniaca,  notes  Tex 899 

avium,  notes,  N.  T.  Cornell 555 

bessetji,  notes.  li.  Y.  Cornell 421 

'xP.wat6oni,noteii,'N.  Y.  Cor- 
nell   421 

demisxa  ( ?),  notes,  N'.  Y.  Cornell 555 

domestica,  notes,  N.  Y.  Cornell 555 

Tex 899 

ftor<M/a»i(i,  notes,  N.  Y.  Cornell 555 

Tex 899 

maritima,  notes,  N.  Y.  (.'ornell 555 

m«77i(;,  notes,  Tex  899 

nigra,  notes,  X.  Y.  Cornell 555 

pehnBiitvanica .  notes,  N.Y.  Cornell. .  555 

persicdf  notes,  X.  Y.  Cornell 555 

pissardii,  notes,  Tex 899 

pumila,  notes,  N.  Y.  Cornell 421,  555 

serotina,  notes,  K.  Y.  Cornell 555 

simonii,  notes,  Tex 899 

triflora,  notes,  X.  Y.  Cornell 555 

Tex 899 

virginiana,  notes,  N.  Y.  Cornell 5.55 

Psamma  arenaria,  notes.  Can 415 

Pseudococcus  aceris,  notes,  U.  S.  D.  A 739 

Pseiidutsuga  dottglasii,  notes 143 

Pxila  roues,  notes.  Me 740 

Psilura nionacha.     (See  Liparis  laonacha.) 

Paoctcs  gossypii,  n.  sp.,  notes,  U.  S.  D.  A 563 

Pnoralea  glandulosa,  notes,  Cal 722 

Payclirometer  studies 702 

Pgylla  pi/ricola,  notes 654. 1008 

N.  J 835 

N.Y.Cornell 443 

U.  S.  D.  A 652 

Psyllobora  SO-macvlata,  notes 741 

rteridoph\'ta  and   Spermophyta  of   north- 
eastern America 786 

Pteridopliytes  of  western  Texas,  U.  S.  D.  A.  114 

Ptilinus pectinicornis,  notes 742 

Publications,  entomological,  TT.  S.  D.  A 739 

list,  U.S.  D.  A 87 

Priccinece,  structure  of  pedicel  of  teleuto- 

spores 115 

-Puccinia  coronata,  culture  experiments 147 

notes 432 

U.  S.  D.  A 559 

coronifera,  culture  experiments  ..  147 

diagraphidis,  culture  experiments  147 

dispersa,  n.  sp.,  notes 432 

fesliicm,  culture  experiments 147 

graminis,  notes 58,  432 

Kans 224 

U.  S.D.  A 559 

<>205— J^o.  12 G 
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1' .iccinia  ghnnartnn,  notes 311,  432 

malvacearum.  notes 436 

inolinicB,  culture  experiments 147 

notahilis,  n.  sp 1000 

panpali,  n.  sp 1000 

peckiana,  notes 832 

phlei-pratensis,  n.  sp.,  notes 140,  432 

pruni,  notes,  F.  S.  D.  A 556, 558 

ribis  in  Scotland 233 

rubigo-vera,  noies 59 

Kans 224 

U.S.D.  A 5.59 

on  Lycopsis  arve-iuis.  233 

simplex,  notes 432 

suaveolens,  notes,  N.  J 823 

traillii,  culture  experiments 147 

ivinterani,  notes 233 

Pulex  pallidus,  notes 742 

Pulvinaria  innume rahilis,  notes.  Wash 562 

Pump  irrigation  in  Kansas 346 

Purdue  University,  bulletins 27 

Purple  scale,  notes 742 

La 235 

Putorins  erminea,  notes.  Pa 695 

vulgaris,  notes.  Pa 695 

Pyralia  costalis,  notes,  Mich 648 

U.S.D.  A 313 

farinalis,  notes.  U.  S.  D.  A 313 

Pyrrhoeoris   apterug,  coloring    matter   of, 

study 152 

Pyrna  eathayensis,  notes,  X.  T.  Cornell 000 

Pythium,  swarm  spores 487 

Quack  grass,  analyses,  S.  Dak 404 

Quarantine    again.st    injurious    insects    in 

California 741 

in  horticulture,  notes 729 

laws  in  the  East  U.  S.  D.  A. . .  739 

Quercus  occidentalis,  notes 821 

suber,  notes 821 

Quince  borer,  X.  Y.  Cornell 900 

curculio,  notes,  X.Y.Cornell 900 

fire  blight,  N.  Y.  Cornell 900 

leaf  blight,  X.Y.Cornell 900 

U.S.D.A 558 

.spot,  X.Y.Cornell 900 

rust,  X.  Y.  Cornell 900 

rot.  treatment 234 

Quinces,  culture  in  western  Xew  York 899 

varieties,  Cal 820 

La 142 

Mich 53,  55 

X.Y.  Cornell 900 

Wyo 55 

Rabbit,  cotton-tail,  new  species  of  tiuke  in.  932 

manure,  analyses 287 

milk,  analyses 669 

Rabbits  injun'ng  orchards,  Xebr 990 

Radiation  of  heathy  the  soil 881 

Radish  flies,  notes,  Oreg 65 

seed,  planting  at  diflerent  depths..  548 

Radishes,  culture  experiments 405 

Colo 296 

diseases 910 

.growth   as  afl'ected  by  size   and 

weight  of  seed 487 
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Eadisbes.  Japanese,  analyses,  Mass.  State..  331 

as  a  feeding  stuff,  Vt. .  886 

varieties  220 

La 142 

Utah 548 

Kailwa ys  in  Mexico.  U.  S.  D.  A 172 

Kaiiifall  and  nitrogen  content  of  rain  water.  283 
snow  in  the  United  States  from 

1738  to  1891,  U.  S.  D.  A 874 

as  influenced  by  the  moon 700 

ottect  on  pollination,  X.  T.  State. . .  40 

in  Central  America 879 

European  Russia 789 

Hawaiian  Islands 876 

India 621 

Jamaica 621 

Me.xico 877 

Kain  making 196 

water,  composition 196 

determination  of   nitrogen  in, 

Utah 513 

nitrogen  content 283 

Baisin  forcing  houses 221 

Raisins,  new  process  of  curing 821 

Ramie,  culture  and  uses 45,  542 

machines,  tests,  La 806 

notes,  La 805 

Ramularia  modesta,  notes,  N.J 823 

Jiaita  areolata  cesojyus,  notes,  U.  S.  D.  A 440 

Rancidity  of  fats 754 

Rape,  analyses,  Mass.  State 294 

Minn 1008 

as  a  forage  plant,  Mich 632 

culture  experiments,  Colo 984 

Utah 542 

Vt 886 

for  lambs.  Can 468 

seed  cake  as  winter  feed  for  milch 

cows 76 

cakes,  artificial  coloring 752 

comparative  value 752 

meal,  analyses 163 

vs.  rape-seed  cake  for  feeding. . .  76 

varieties.  Can 416 

Raspberries,  culture  in  Canada 637 

varieties 992 

Can 423,424,637 

Del 810 

La 142 

Mass.Hatch 636 

Mich 53,  55,  300 

K.  T.  Cornell 637 

N.T.  State 56,988 

Oreg 55 

Pa 727 

Tenn 725 

^Vyo 55 

Raspberry  anthracnose,  U.  S.  D.  A 559 

treatment,  Mich ...  53 

beetle,  notes 65 

Crosses,  notes 221 

gallfly,  notes 654 

mite,  notes 65 

moth,  notes 65 

seedlings i .  i  i  i  i  i .  *  i  ^ 221 
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Rations    for    animals,    calculation.    Conn. 

Storrs 445 

compounding 931 

dairy  cows.  Conn.  Storrs 458 

horses 240 

lambs,  Minn 752 

Ravenelia,  n.  sp.,  notes 617 

Reclamation  of  arid  land,  Wyo 345 

washed  soils,  U.  S.  D.  A.. -.  515 

Records  and  Editing.  Division.  U.  S.  D.  A . . .  87 

Red  antsandbedbugs,  U.  S.  D.  A 440 

cedar,  new  species  of  moth  on 316 

notes 993 

clover,  analyses,  N.  Dak 752 

S.  Dak 404 

Utah 569 

as  a  preliminary  crop 203 

chemical  development,  Minn...  522 

culture  experiments 40£ 

Colo 296 

La 21.5,542 

N.C 35 

Nev 294 

Utah 531 

fertilizer  experiments 28 

German  vs.  American 807 

seed,  germination  tests 429 

tests  of  phosphates  on 28 

scale,  Florida,  U.  S.  D.  A 1003 

notes 834 

La 235 

smut  of  sugar  cane 62,  311 

spider,  notes 65 

Colo 315 

spiders,  remedies,  U.  S.  D.  A 440 

Red-iegged  locust.  Can 442 

notes,  Colo 315 

Red-sliouldered  hawk,  note.s,  Va 694 

Red-tailed  hawk,  notes,  Ta 694 

Redonda  phosphate,  fertilizing  value 401 

Redtop,  analyses,  S.  Dak 403 

culture  experiments,  Cal 807 

Colo 296 

La 215,542 

Utah 531 

hay,  analyses.  Conn.  Storrs 444 

Reducing  sugars,  determination  with  alka- 
line copper  solution Ill 

Reduvius  raptatorius  eating  bees 838 

Reed  canary  grass,  analyses,  S.  Dak 403 

culture  experiments, 

Utah 531 

meadow  grass,  analyses,  S.  Dak 404 

Refractometer,  hot-chamber,  for  fats 190 

new,  for  butter 868 

Reindeer  milk,  cheese  from 82 

Rennet,  behavior  of  milk  toward Ill 

for  curdling  milk 169 

studies 941 

"  Rennet  test "  of  milk 250,  341 

Itescue  grass,  analyses,  Utah 569 

culture  experiments,  Utah  . . .  531 

notes,  Ky 294 

La 542 

Reserve  material  in  seeds,  disappearance. . .  873 
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Reserve  protein  in  plants 387 

Kesin  wash  as  an  insecticide,  Oreg 837 

for  grape  aspidiotus,  U.  S.  D.A.  564 
Respiration  experiments  on  healthy  per- 
sons    332 

in   plants,    role    of   carlwhy- 

drates 113 

intramolecular 115 

of  green  and  etiolated  leaves. .  194 

leaves 507 

tubers  as  affected  by  dry- 
ing    093 

Retinia  buoliana,  notes 567 

Reversion  in  plants 18 

Rhizohius  tooiuoomha,  notes 741 

ventralis,  notes 741, 742 

U.S.D.  A 313 

Rhizoctina  medicaginis,  notes 560 

Rhizomes,  movement  of  gases 487 

Rhizopus  nigricans,  notes,  U.  S.  D.  A 987 

Rhode  Island  College,  fire  at 678 

notes 678 

Station,  bulletins 391, 

401,  522, 882, 906 

notes 173 

Rhubarb,  culture 728 

varieties.  Can 423 

Rice  bran,  analyses,  Mass.  State 331 

cultivation  and  preparation  for  mar- 
ket    295 

culture  experiments,  Cal 722 

inLouisiaua,  U.  S.  D.  A 347 

cut  grass,  analyses,  S.  Dak 403 

Japanese,  culture  experiments.  La 542 

polish,  analyses,  X.  J 842 

production  in  the  United  States 582 

and   consumption   in    the 

United  States.U.S.  D.A.  347 

upland,  culture  experiments,  La 542 

weevil,  notes,  Tex 438 

wild,  culture  experiments,  La 542 

Riders,  for  balances,  safety  attachment 377 

Rieti  wheat  iu  France 296 

Ringdoves,  diseased,  bacteria  in 245 

Ringbarking  for  killing  trees 731 

Ringworm  in  cattle,  Del 845 

Ripe  rot  of  grapes,  N.  Y.  Cornell 734 

Ripening  of  wheat 139 

Ripersia  maritima,  notes,  U.  S.  D.  A 563 

River-bottom  mud,  analyses,  Ky 274 

River  pollution  and  sewage  disposal 134 

stage  predictions  in  United  States, 

U.S.D.  A '621 

Road  building  in  New  Jersey,  State  aid  to, 

U.  S.  D.  A 345 

Conference,    National,    proceedings, 

U.S.  D.A 677 

improvement.  U.  S.  D.  A 5»2 

Inquiry,  OiBce,  U.  S.  D.  A 170, 

345,  677,  942, 1029 

Roads,  and  road  making,  Va 677 

bad,  cost,  U.  S.  D.  A 943 

earth,  construction  and  repair,  U.  S. 

D.  A 170 

good,  coQstruction,  U.  S.  Jj.  A 943 
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Roads,  public,  convict  labor  on,  U.  S.  D.  A.  943 
road   materials,  and    freight    rates, 

U.S.D.  A 170 

stone  and  shell,  U.  S.  D.  A 943 

Rocks,  analj-ses,  Cal 794 

Roestelia  aurantiaca,  notes,  N.  T.  Cornell..  900 

' '  Rolled  avena, ' '  analyses.  Mass .  State 1023 

' '  Rolled  oats, "  analyses,  Mass.  State 1023 

Roller-process  wheat  bran,  analyses,  S.  Dak .  405 
Room  temperature,  apparatus  for  regulat- 
ing   873 

Root  borer,  persimmon,  U.  S.  D.  A 440 

crops,  as  affected  by  atmospheric  elec- 
tricity, Utah..  537 

potash  salts 808 

culture  experiments 890 

Oreg 36 

disease  of  alfalfa,  quicklime  for 560 

lucern 647 

galls,  notes,  N.  T.  Cornell 546 

growth  in  plants,  periodicity 115 

of  agricultural  plants 140 

knots  of  fruit  trees  and  vines,  Cal 832 

louse,  corn,  notes,  Iowa 314 

maggot,  cabbage,  description  and  life 

history,  N.  T.  Cornell 911 

rot  of  beets 487,1000 

N.J 905 

clover,  Del 828 

cyclamens 1000 

peaches  due  to  Armillaria  mel- 

iea,  U.  S.  D.  A 557 

vines,  caused  by  Dematophora 

necatrix,  treatment 234 

swelling,  abnormal,  of  Ailanthus 437 

sjnubiosis  oi  Mycorrhizce,  U.  S.  D.  A.  557 

tips,  function 694 

sensitiveness 388 

tubercle  bacteria 507, 786 

tubercles,  effect  of  quicklime  on 507 

ofalder 279 

Leguminosce. . .  279,  382,  616,  784 
the  pea,  dimorphism, U.  S. 

D.A 557 

plants 969 

soja  beans 279 

worm,  corn,  notes,  Iowa 314 

webworni  in  Pennsylvania,  U.  S.D.A.  564 

Roots,  absorption  of  water 195 

•     and  shoots,  correlation  of  growth 379 

effect  of  submersion 279 

penetration  of  living  tissues  by 279 

traumatropic  curvature 506 

vg.  dried  food  for  steers,  Utah 570 

Ropy  milk,  examination 674 

Rosa  rugosa,  notes 222 

Rose  anthracuose  treatment,  N.J 826 

beetle,  notes 567 

chafer,  remedies 655 

hips,  use 222 

hybrids,  notes 993 

leaves,  effect  of  asphalt  vajjor  on,  U. 

S.D.A 557 

mallow,  swamp,  for  fiber,  U.  S.  D.  A. ..  207 

Bavrfliesi  notei 691 
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Hose,  scale,  notes,  La 235 

Roses,  culture  in  Luxemburg 424 

training  and  pruning 300 

Eot,  basal,  of  daffodils 61 

bitter,  of  apples.  U.  S.  D.  A 558 

black,  of  grapes 62,233,830 

Can 62 

N.T.Cornell 734 

TJ.S.D.A 558 

treatment,  Tenn 724 

tomatoes 234 

TJ.S.D.A 558 

sweet  potatoes,  U.  S.  D.  A  ...  987 

brown,  of  grapes,  notes.  Can...... '  62 

N.  T.  Cornell 734 

Tex 899 

treatment,  Tenn 724 

cotton  boll,  Ala 145 

dry,  of  sweet  potatoes,  U.  S.  D.  A 987 

of  peaches,  notes,  Del 827 

U.  S.D.A 559 

plum,  notes,  Ky 311 

potatoes,  notes 62, 437,  737 

U.  S.  D.  A 558 

quince,  treatment 234 

riita-bagas,  notes 268 

Iowa 998 

ripe,  of  grapes,  N.  T.  Cornell —  734 

soft,  of  sweet  potatoes 987 

soil  of  sweet  x>otatoes 824 

D.  S.  D.  A 987 

stem,  of  sweet  potatoes,  D.  S.  D.  A 987 

white,  of  sweet  potatoes,  U.  S.  D.  A . . .  987 

Rotation  experiments 893 

Ark 217 

La 217.543 

Utah 541 

for  dairy  farms,  N.  J 807 

Rots  of  stone  fruits 61 

Rougeot  on  grapes 233 

Rouget  and  charbon,  inoculation  against.  -  80 

Rowen  hay,  analyses,  Conn.  Storrs 444 

Royal  Danisli  Agricultural  Society,  report .  7.56 

Society  for  Norway's  ^Veal,  report  . .  756 

Rozelle  hemp,  for  fiber,  F.  S.  D.  A 207 

Rubber,  Central  American 251 

plants,  notes 425,  994 

Rubus  australis,  notes 728 

Rum,  analyses 966 

Rumex  crisjnis,  notes,  Wis 145 

Ruminants,  digestion  experiments  with 6 

Rush,  sharpi>ointed,  analyses,  S.  Dak 404 

Russet  oranges,  U.  S.  D.  A 440 

Russian  apples,  notes 637,  989 

thistle,  analyses,  Iowa 552 

Minn 553,554 

as  a  forage  plant,  Minn 553 

botany,  Iowa 551 

culture  experiments,  Iowa.  551 

in  the  West 431,  553,  641 

notes 902 

Can 415 

Minn 301 

Oreg 822 

TJ.S.D.A  144,  73;i 
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Russian  thistle,  notes.  Wis 145 

remedies,  Iowa ^ 551 

Kust  fungi,  development 147 

influence  of  climate  on 645 

leaf  of  pears 437 

plums,U.S.D.  A 5.58 

mint,  on  cultivated  balm,  N.  J 826 

of  beets,  notes,  N.J 906 

oats,  notes,  Iowa 307 

and  wheat 435 

poplars,  notes,  Mass.  Hatch 61 

prunes  notes,  U.  S.  D.  A 556 

quinces,  notes,  N.  T.  Cornell 900 

strawberries,  treatment,  Mich 53 

timothy,  notes 146 

wheat,  investigations 58 

notes .560,  737 

Iowa 307 

treatment 59 

white,  of  beets, N.J 906 

Kusts  of  grain,  investigations 311 

notes,  U.  S.  D.  A 559 

Kans 224 

treatment 437,  1001 

Ruta-bagas,  analyses 37 

and  turnips,  culture 46 

barnyard  manure  for 891 

culture  experiments,  Iowa 985 

fertilizer  experiments 399 

rot,  notes 268 

Iowa 998 

varieties,  Oreg 36 

Ivye,  analy.se.s,  Minn 1008 

as  a  soiling  crop.  Pa 717 

bran,  analyses.  Conn.  Storrs 444 

crop  statistics,  TT.  S.  D.  A 582 

culture  experiments,  Colo 296 

Mass.  State 296 

Utah 532 

digestibility,  at  different  cuttings,  Pa  .  717 

effectof  fertilizers 208 

season 208 

feed,  analyses,  Mass.  State 331 

fertilizer  experiments 208,  418 

Ark 411 

fungus  disease 312 

grass,  culture  experiments,  Nev 294 

English,  analyses,  S.  Dak 404 

Utah .569 

culture  experiments . . .  405 
culture  experiments — 

Cal 807 

Colo 296 

Ky 294 

Utah 531 

notes.  La 542 

Italian,  culture  experiments 405 

culture  experiments — 

Colo 296 

Utah 531 

notes.  La 215, 542 

Japanese,  culture  experiments, 

Cal 807 

seed,  germination  tests 429 

ground,  analyses.  Utah 569 
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Rye  haj-,  analyses,  Conn.  State 153 

meal,  analyses,  Conn.  Storrs 444 

.spoiled,  bread  from 663 

varieties 295, 418,  543,  G:!5 

Cal 807 

Wyo 44 

Saccharin  in  beer,  determination 8G7 

Saccharose  in  malt,  deteruiinaliou 868 

reversion  in  sugar  cane 295 

Sachaline,  analyses,  S.  Dak 404 

culture  experiments,  Colo 984 

notes 732,  808 

IT.  S.  D.A 889 

Sachsia,  a  new  genua  of  yeast -like  fungus. .  18 

Sago  culture  in  Borneo 728 

Sahara  Desert,  utilization 513 

Sainfoin,  analyses,  Mass.  State 294 

S.Dak 404 

Utah 569 

culture  experiments 405 

Mass.  State..  294 

Xev 294 

X.C 34 

Utah 531 

Salad  plants,  blanching 819 

notes 298 

Salicinece,  embryology 195 

Salicylic  acid  in  wine,  detection 868 

Saline  solutions,  effect  on  tibrin 869 

Salix  acuti/olia,  notes,  Can 426 

caprea,  notes 144 

cernua,  notes 144 

myisinites,  notes 144 

Salsify,  cnlture  experiments,  Ark 423 

varieties,  Okla 988 

Salsola  kali  tragus.     {See  Russian  thistle.) 

Salt  for  cattle 663 

cows,  iliss 843 

grass,  analyses,  S.  Dak 404 

fertilizer  experiments,  X.  J 806 

water  for  peach  yellows 437 

work.s'  refuse,  analyses,  Ky 274 

Saltpeter,  bacteria  feeding  on 196 

■waste,  analyses,  Mass.  State 287 

Salts,  eti'ect  on  germination  of  wlieat 904 

soluble,  in  alkali  soils,  Cal 791 

Samjjling  milk.  Pa 109 

tube  for 674 

soils 118 

San  Jos6  scale  — 

food  plant,  U.  S.  D.  A 1003 

in  the  Eastern  United  States,  U.  S.  D.  A .  439, 

441,  051 

New  Jersey 152,  832 

notes,  U.  S.  D.  A 651 

Virginia,  treatment,  U.  S.  A.  D 440 

notes 236,1008 

U.  S.  D.  A 652, 1001 

on  Long  Island 443 

treatment.  Idaho 236 

Sand  bur.    {See  Bur  gi-ass.) 

cherry  for  redemption  of  sandy  tracts, 

N.T.Cornell 421 

notes,  X.  T.  Cornell 421 

grass,  analj  ses,  S.  Dak 403 
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Sand  lucern,  culture  experiments,  N.  C 34 

lyme  grass,  notes.  Can 415 

Sanitary  climatology,  U.  S.  D.  A 620 

Sanitation,  electrical 283 

Sannina  exitiosa,  notes,  La 235 

Sap  flow,  studies 506 

fly,  notes,  U.  S.  D.  A 651 

Sapodilla,  notes,  Fla CSC 

Sarcobatus  bailey i,  notes,  U.  S.  D.  A 114 

A'arcopAaj/a  sjip.,  parasitic  habits 151 

Sarcopnylla  tjalUnacea,  notes 742 

U.  S.D.xV 563 

penetrans,  notes 566 

Sarcosporidia,  new  American  finds 933 

Sawdust,  germinating  seeds  in 223 

Sawflies,  notes 567 

Savvfly,  ash,  notes 316 

coinel,  notes 654 

injuring  hollyhocks,  U.  S.  D.  A 739 

larch,  notes 654 

rose,  notes 654 

Sawmill  ashes,  analyses,  Ky 274 

Saxifraga  integrifolia  sierrce.  notes,  U.  S. 

D.  A 114 

Scab,  head,  of  sheep  in  Great  Britain 471 

of  apple.     {See  Apple  scab.) 

cherries  and  plums 1000 

pears.     {See  Pear  scab.) 
potato.     {See  Potato  scab.) 

Scald  of  cranberry,  U.  S.  D.A 559 

Scale,  barnacle,  in  Louisiana,  U.  S.  D.  A 740 

black,  notes 741 

fluted,  in  Florida 440 

insect  of  laurel  oak,  U.  S.  D.  A 564 

on  beech 65 

peaches,  new,  U.  S.  D.  A 439 

plums 152,  653 

notes,  N.Y.Cornell.  1004 

insects  in  California 742 

notes 438 

of  Arizona,  U.  S.  D.  A 1003 

citrus  fruits 438,  838 

the  Cottonwood,  U.S.D.  A-  440,740 

pine,U.S.D.A 312 

on  i vy,  U.  S.  D.  A 440 

red,  of  Florida 740 

San  Jose.     {See  San  Jos6  scale.) 

Scaphoideitg  lobatus,  n.  sp.,  notes 564 

lufeolus,  n.  sp.,  notes 564 

Scarlet  clover.     (See  Crimson  clover.) 

Schedonnardiis  panieulatus,  notes,  S.  Dak  . .  403 

Schist,  for  phylloxera 742 

Schistoeera  americana,  notes,  U.  S.  D.  A 739 

Schizoneura  lanigera,  notes 316, 568 

Colo 315 

jieregrina.  notes 443 

pinicola,  notes,  Pa 730 

School,  National  Horticultural,  at  Versailles  222 

Schools,  agricultural,  in  Belgium 583 

Schrader's  brome  grass,  analyses,  S.  Dak. . .  404 

notes,  Cal 721 

Sclerostomum  pinguicola  in  the  kidney  of 

pigs 335 

Sclerotinia  abii  in  Alnus  fruits 233 

bulborum,  notes 234 
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Sclerotinia  heteroica,  notes 311 

trifoliornm.  notes,  Del 828 

Scoleotrichum  punclidatum,  n.  sp 1000 

Scolochlva  arundinacea,  notes,  S.  Dak 404 

Scolopendra  cingidata,  poison  apparatus  . . .  2.36 

Scolytidce  of  "^est  Virginia,  notes 654 

Scolytus  reyxdostis,  notes,  Ind 1003 

N.Y.  Cornell 546 

U.  S.  D.A 313 

Scorpions,  venom,  U.  S.  D.  A 740 

Scotch  pine  in  tlie  West 903 

tares,  fertilizer  experiments,  Mass. 

State 293 

Scouleria,  revision 487 

Screech  owl,  notes,  Ta 695 

Screw  worm  fly,  notes,  La .• . .  235 

Scripus  atrovircns,  notes,  S.  Dak 404 

fltiviatilis,  notes,  S.  Dak 404 

hallii,  notes,  S.  Dak 404 

maritimus,  notes,  S.  Dak 404 

pungens,  notes,  S.  Dak 404 

Seii  club  rush,  analyses,  S.  Dak 404 

Sea.son8,  variations 698 

Seaweeds,  analyses 630 

Mass.  State 287 

SecMum  edule,  notes 819 

Secretions  and  tlieir  formation 506 

Sedge,  chestnut-colored,  analyses,  S.  Dak. . .  404 

grass,  analyses,  Minn 1008 

seed,  analyses,  X.  Dak 752 

Sedges,  analyses,  S.  Dak 404 

Sedums,  fungus  diseases,  X.  >T 825 

Seed,  American  clover,  examination 903 

beet,  germination  experiments 224 

cavities  of  apples,  growths  in 694 

clover,  American,  examination 903 

D«.  German 57 

examination 428 

impurities  in 430 

coats  of  Brassica  and  Sinapis 196 

control  in  Germany 10 

station  in  Christiania,  report. .  550 

of  Middle  Styria 428 

Oerehro,  reports . . .  224 

stations  of  the  world 945 

growing  in  Germany 723 

potatoes,  by  direct  method,  K.  J 785 

cutting 418 

eflect  of  fertilizers  on 542 

selection 722 

saving  and  care 301 

serradella,  germination  tests 429 

spurry,  germination  test 429 

testing,  n.ses  and  methods,  N.  0 731 

timothy,  germination  tests 429 

wheat,  improvement  by  selection 560 

selection ; 4ri,  560 

N.  Dak 139 

Pa 719 

Seedling  fruits  of  the  Pacilic  Coast 143 

plums,  varieties 992 

Seeds,  abstracts  of  articles .  57, 

223,  301, 427, 550, 638,  731, 822,  903 

alkaloids 195 

and  plants,  distribution,  Cal 822 
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Seed.s  and  sprouts,  chlorophyll  grains  in. . .  195 

apparatus  for  photographing 431 

deeply  planted,  germination 822 

disapjMjarance  of  reserve  material  in.  873 
dissolution  of  cell  membranes  during 

germination 301 

effect  of  size  and  weight  on  growth. .  487 

germinating  in  sawdust 223 

power 550 

germination  as  aifected  by — 

age 427, 638 

alkaloid  s 903 

fungicides 301 

Tex 439 

hot  water 904 

moisture,  II.  S.  D.  A 639 

quality 419 

temperature,  IT.  S.  D.  A 640 

germination  tests 428,  429,  550,  639 

Can 429 

immature,  de\ij:tions  arising  from  use 

of,  Ind 378 

eflect  on  quality  of  fruit . .  816 

lecithin   in 965 

methods  of  analysi.s 107 

of  cereals,  method  of  examiniEg 279 

Moabi 822 

the  coula  of  the  French  Congo 822 

oily,   germination 431 

that  germinate  with   difficulty,   ma- 
chine for  preparing 57 

tomato,   from  green  and  ripe  fruit, 

S.  Dak 51 

Separators.      {See  Cream  separators.) 

Septoria  acieulosa,  notes,  X.J 823 

avena;,  n.  sp.,  notes 909 

briogiana,  notes 909 

bupleurina  on    Bupleurvm   longi- 

folium 311 

dianthi,  notes 234 

disease  of  cultivated  veronicas 312 

dolichi,  notes,  X.  C 58 

exitialis,  notes 909 

gluinarum,  notes 909 

graminum,  notes 909 

petroselini  apii,  notes 909 

ribis,  notes,  tJ.  S.  D.  A 559 

spp.,  notes 311 

sp.,  notes,  V.  S.  D.  A 558 

Sequoia  gigantea,  notes 143 

sempervirens,   notes 143 

Serradella,  analyses,  Ky 274 

Mass.  State 294 

culture  experiments 405 

Mass.State  294 

X.  C 34 

seed,  germination  tests 429 

Serum  from  tuberculous  animals  for  diag- 
nosing tuberculosis 934 

Service  berries,  varieties,  Mich 55 

Oreg 55 

Sesbania  macrocarpa,  notes,  U.  S.  D.  A 207 

Setaria  italica,  notes,  Mich 714 

gerTnaniea,  notes,  Mich 714 

verticillata,  notes,  S.  Dak 403 
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Sewage,  analyses,  Mass.  State 287 

as  a  fertilizer 400,713 

disposal  and  river  pollution 134 

Sex  in  Shepherdia  argentea,  determination. .  267 

Shade  trees,  fungi  on 312 

insects  atfectiug,  N.  J 649 

Vt 915 

Sheaf  womi,  fir  leaf.  U.S.D.  A 313 

Sheep  and  cattle,  feeding  potatoes 573 

digestion  experiments,  Me 746 

Mass.  State.  317 

feed,  analyses,  Conn.  Storrs 444 

feeding  experiments 59, 156 

Utah 572 

fertilizer,  analyses,  Mass.  State 980 

fescue,  analyses,  S.  Dak 404 

culture  experiments,  Utah  . . .  531 

notes 97 

head  scab,  in  Great  Britain 471 

louping  ill,  notes 471 

mangel-wurzels  vs.  sugar  beets  for. . .  156 

potatoes  for 163 

raising 752 

shelter  for 161 

wide  vs.  narrow  rations  for,  Conn. 

Storrs 463 

Shepherdia  argentea,  determination  of  sex. .  267 

notes 728 

Shepherd's  purse,  notes,  Ifer 57 

Shop  courses  for  mechanical  engineering 

students 264 

Shopwork  instruction  iu  Iowa,  U.S.D.  A..  486 
Shores  and  harbors,  grass   for  protecting. 

Can 415 

Shorts  and  skim  milk  mixtures,  analyses. 

Conn.  Storrs 444 

Shot  borer,  notes,  Me 740 

Shot-hole  fungus,  Tex 899 

of  plums,  treatment,  Fla. .  646 
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culture  experiments.  Ark 46 

Cal 722,808 

degeneration 295,  418 

determination  of  cellulose Ill 

sugar  ill 274 

diseases 62,007,311,312 

in  Jamaica 432 

Mauritius 437 

the  West  Indies 436 

treatment 436 

experiments  in  West  Indies 307 

fertilizer  experiments 295,  543 

Miss 808 

field  experiments 295 

fungus  diseases 233, 311 

and  insect  enemies 560 

insects  affecting 312,  317,  655 

juices,  ash  content 274 

Lahaina 722 

nodes  and  internodes 17 

manuring 295 

nitrogen  in 808 

planting  at  different  distances  - .       295 

different  parts 295, 543 

production  of  sugar  from 344 

red  smut 62,311 

reversion  of  saccharose  in 295 

seedlings 295 

sirup.  Ark 46 

soil  investigations 295 

sugar  in 344 

topping  and  windrowing,  La...        40 

varieties 295,411,543 

La 39 

weevil  in   Fiji  Islands,    U.   S. 

D.A 740 

yield,  La 40 
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Sugar  chemists  of  Au8tria-Hungary,conven- 

tion Ill 

determination 691 

formation,  study 869 

from  by-products  of  sugar  manufac- 
ture    280 

indican 615 

in  animal  nutrition 931 

cornstalks,  N.  T.  State 984 

sorghum,  N.  T.  State 984 

juice,  glucose  in 273 

making  from  sorghum.  Ark 46 

sugar  eano.  Ark 46 

prevention  of  foaming 344 

sulphuric  acid  in 344 

maples  of  central  Michigan 487 

nit'tbods  of  analysis 183 

palm 344 

production  in  British  Guiana 251 

Egypt 485 

raw,  determination  of  water  in 868 

solubility  in  mixtures  of  alcohol  and 

water 966 

statistics,  Nev 411 

transformation  of  starch  into 775 

Sugars   from   fermentation   of   starch    and 

glj'cogen 77 

rate  of  fermentation 280 

reducing,  determination 111,273 

studies 504 

review  of  literature 190, 273 

Sulla,  culture  experiments,  N.  C 34 

Utah 531 

Sulphate  of  ammonia — 

analyses,  Mass.  State 631 

N.J 396,797 

as  a  fertilizer 400 

detection  of  adulteration 134 

Sulphate  of  copper,  effect  on  Isctria  farin- 

osa 437 

yeast 507 

iron  for  clilorosis 312 

Sulphate  of  potash — 

analyses,  Mass.  State 287,631 

N.J 396,  797 

R.  I 402 

and  magnesia.     {See  Potash   and   mag- 
nesium sulphate.) 

Sulphate  of  soda,  analyses,  Mass.  State 287 

reduction,  cause 969 

Sulphur  for  red  spiders,  U.  S.  D.  A 440 

fumes  in  rearing  silkworms 151 

Sulphuric  acid,  absorptive  ])Ower  of  soils  for  121 

as  a  fungicide.  Can 434 

for  anlhracuose 647 

of  grapes...  738 

in  sugar  manufacture 344 

wine 615 

improvement   in    manufac- 
ture   170,251 

tables 377 

Summer  operations  in  woodlands 223 

rajie,  analyses,  Mass.  State 294 

notes,  Mass.  State 294 

Sun  and  frost  cracks  on  oaks 144 
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printing,  solandi  process,  N".  J 785 

D.S.D.A....  486 

Sunflower  seeds,  coloring  matter 115 

Sunflowers  as  a  cattle  food.  Can -168 

culture  experiments,  Can 424 

N.  Mes..  732 

Vt 88G 

varieties.  Can 416 

Sunlight,  eflfect  on  tetanus  culture 969 

Sunn  hemp,  notes,  U.  S.  D.  A 207 

Superphosphate,  analyses,  Mass.  State 287 

absorptive  power  of  soils 

for 121 

and  slag,  relative  value. ..  522 

for  barley.  La 542 

cotton,  Ga 885 

oats.  La 542 

Superphosphates — 

determinatiou  of  phosphoric  acid  in...  270 

reversion  978 

water-soluble,  phosphoric  acid  in 369,  626 

Support  for  berry  bushes 221 

Sivainsonia  sp.,  notes 335 

Swamp  chess, analyses,  S.  Dak 404 

rose  mallow,  for  fibers,  U.  S.  D.  A. .  207 

Swarm  .spores  of  Pythium  and  Ceratiomyxa  487 

Sweet  clover,  analyses,  Can 406 

Ky 274 

S.Dak 404 

culture  experiments,  Cal 807 

La 542 

Utah  ..  531 

Wis  ...  145 

yellow,  analyses,  S.  Dak 404 

corn,  culture  experiments,  Colo 296 

Iowa 985 

fertilizer  experiments,  Del 811 

varieties,  Ky 52 

Mich 218 

Pa 142 

Utah 548 

potato  borer,  notes.  La 235 

leaf  blight,  U.  S.  D.  A 987 

scurf,  notes,  U.  S.  D.  A 987 

vines,  analyses,  U.  S.  D.  A 986 

potatoes,  analyses,  Cal 812 

vines,  U.  S.  D.  A..  986 

black  rot,  U.  S.  D.  A 987 

crop  stati.stics,  U.  S.  D.  A. .  582 

culture  and  uses,  U.  S.  D.  A  986 

experiments.  Ark..  212 

dry  rot,  U.  S.  D.  A 987 

fertilizer  experiments,  Ga..  811 

N.  J  812 

fertilizers  for 819 

insects aff'ecting,  U.S.  D.  A .  987 

moving  vines,  Ga 811 

and  pruning  vines, 

La 544 

planting  at    different   dis- 
tances, Ga 812 

planting    at  different    dis- 
tances, La 544 
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ent  heights,  La .'■>44 

ridge  vs.  level  cultivation, 

Ga 811 

selection  and  preparation  of 

slips,  U.  S.  D.  A 986 

soft  rot,  U.  S.  D.  A 087 

soilrot,  N.J 824 

U.  S.D.A 987 

stem  rot,  U.  S.  D.  A 987 

storage,  U.  S.  D.  A 986 

varieties,  Ark 212,  902 

Cal 819 

Ga 812,987 

La 545 

U.  S.  D.  A 986 

vine  cuttings.  La 545 

white  leaf  scab,  U.  S.  D.  A  .  987 

rot,  U.  S.D.A 987 

vernal  grass,  analyses,  S.  Dak 403 

wine  and  honey,  adulteration 615 

dextrose  and  levu- 

lose  in 868 

determination     of    phosphoric 

acid  in 868 

Swill  ashes,  analyses,  Mass.  State 287, 522 

Swine.    {See  also  Pigs.) 

digestion  experiments  with 6 

diseases,  investigations,  U.  S.D.  A..  243 

industry  in  North  America 573 

preparation  of  food  for 843 

plague,  treatment,  U.S.  D.  A 665 

Switch  grass,  analyses,  S.Dak 403 

Symbiosis  of  Helianthus  tiiberoms  and  H. 

annuus 873 

plants 969 

Symphytum  officinale,  notes,  Mass.  State...  294 

Syncarpia  laurifolia,  notes 301 

Synchytrium  vaccinii,  notes,  U.  S.  D.  A 559 

Syneta  albida,  notes,  U.  S.  D.  A 313 

Synthesis  of  albuminoids 691 

Syrphus  fly,  notes 741 

Sysimbrium  siuapistrwn,  notes.  Can 415 

Systena  hlanda,  notes,  N.J 836 

tceniata,  notes,  Colo 315 

Ohio 150 

Tables  for  calculating  fertilizer  analyses, 

Md 882 

Tachardia  cornufa,  notes 438 

Tachina  spp.,  notes,  N.  T.  Cornell 63 

Tachys  sp.,  notes,  Nebr 150 

Tacmahac,  notes,  N.  T.  Cornell 425 

Tceniocampa  rufula,  notes,  U.  S.  D.  A 313 

Tall  fescue,  analyses,  S.  Dak 404 

culture  experiments,  Colo 296 

notes,  Ky 294 

oat  grass,  analyses 568 

analyses  S.  Dak 403 

culture  experiments,  Utah. .  531 

notes 97 

Cal 721 

La 21.'>,542 

Tallow  wood,  notes 144 

Tamarind,  notes,  Fla 636 

Tamarinds  for  adulteration  of  wine 377 
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Tankage,  analyses ■ 401 

Ala 401 

Mass.  State 202 

N.J 797 

Vt 882 

as  a  fertilizer 400 

Tannic  acid,  germicidal  properties 148 

in  l)lant  metabolism 195 

Tannin  compounds,  analyses 775 

determination Ill 

for  staining  inicroscopic  specimens  487 

in  cider,  oxidation 775 

fruit  wines,  determination 613 

wines,  determination 775 

Tanning  and  tanning  materials 251 

as  related  to  bacteriology 1027 

materials,  color  in 868 

Indian 251 

Tannins,  treatise  on 170 

Tanymecus  con/ertus,  notes,  U.  S.  D.  A 312 

Taphrina  deform.an.i,  notes,  U.  S.  D.  A 559 

AVash 560 

sp. ,  parasitic  on  Populus 488 

Tarantulas,  venom,  U.  S.  D.  A 740 

Tarifi'  rates  on  cereals,  U.  S.  D.  A 172 

Tarweed,  notes,  Oreg 822 

Tea  bugs  of  India 152 

culture  in  Japan,  statistics 425 

Technical  education,  U.  S.  D.  A 486 

in  dairying 174 

Technology,  aV)8tracts  of  articles 170, 

250,  344, 484,  754,  942, 1026 

Teeth  of  the  horse,  notes 934 

Va 666 

Tefif  grass,  notes 97 

Teleutospores   of     riiccinete,   structure    of 

pedicel 115 

Temperature  and  humidity  as  observed  in 

balloon  voyages 620 

Temperature  and  moisture  of  soil,  influence 

on  germination  of  grajies 422 

Temperature  and  rainfall,  U.  S.  D.  A 87 

charts 879 

apparatus  for  regulating 873 

effect  on  crop  production  in 

Texas 196 

milkproduction 1023 

silkworm    eggs,  U. 

S.D.A 440 

infl.uence    on    germination  of 

seeds,  U.  S.  D.  A 640 

intermittent,  for  germination 

of  grass  seeds 641 

of  upper  regions  of  the  air 972 

variations 789 

Tendrils  in  fungi 195 

Tennessee  Station,  bulletins 691,  724 

Tent    caterpillar,    insecticides    for,    Mass. 

Hatch 04 

caterpillars,  notes 567 

Oreg 65,836 

IT.  S.D.A 313 

Teosiute,  culture  experiments.  Ark 215 

Cal 807 

Utah.......  642 
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Tephritis  onopordinus,  notes 560 

Tephrosia  ap.,  notes 335,  617 

Teras  minuta,  notes 1007 

r. S.D.A 313 

Tetanus  cultures  as  affected  by  sunlight. ..       969 

Tetragonia  ex2Jania,  notes,  Cal 722 

Tetranychus  telarivs,  notes 65, 147 

Tetraplua  divcrgens,  n.  sp 1000 

Tettigidea  late  talis,  notes 151 

Tettix.  subulata  destroying  forests 731 

Teucriinn  canadeiue,  notes 903 

Texas  blue  grass.     {See  Blue  grass,  Texas.) 

cattle  fever  and  cattle  ticks,  Tex 471 

notes,  Del 81 

restriction    and   preven- 
tion        472 

coal,  fuel  value 942 

millet,  notes,  Mich 715 

Station,  bulletins 323, 

438,470,471,472,473,899 

notes 88,  584 

report 547,  567,  582 

Text-book  of  the  diseases  of  trees 550 

on  botany 507 

Thalpvcliares  coccophaga,  notes 741 

Thamnotettix  aureola,  n.  sp.,  notes 564 

perpunctata,  n.  sp.,  notes 564 

Tlieobroma  cacoa,  notes 909 

Thermometer,  mercury,  invention 976 

Thermostat,  description 776 

Thimble  cone  pines,  notes 427 

Thistle,  bull,  notes,  Oreg 822 

Canada,  notes,  Oreg 822 

Wis 145 

false  star,  notes 145 

lance-leaved,  notes,  Iowa 551 

Rvissian.     (See  Russian  thistle.) 

sow,  notes,  Oreg 822 

Wis 145 

Tliomas  slag,  adulteration 630 

analyses 401 

and  kainit  for  hay  and  oats  . .      519 

meadows .522 

citrate  scdubility . . .  370,  624,  631,  796 
determination   of  phosphoric 

acid  in 625 

examination 9 

fertilizing  value 401,  882 

for  potatoes 893 

from  different  sources 522, 624 

l)roduction  in  central  Europe.      401 

use 980 

vs.  superphosphates 624 

"Thorley  Food,"  analyses,  Pa 110 

Threadworm,  notes,  K.  C 245 

Thrips  alii,  notes,  Iowa 1005 

striatus  ?  notes,  Colo 315 

trifasciatvs,  n.  sp.,  notes,  U.  S.  D.  A.       563 
Thunderstorms,  foreign  investigations..  702,878 

Thtnja  gigantea,  notes 143 

Thyridopteryx  ephenierceformls,  notes,  Ohio      151 

Tickle  grass,  analyses,  S.  Dak 403 

Ticks  as  related  to  Texas  cattle  fever,  Tex .       471 

cattle,  device  for  destroying,  Tex 473 

effect  on  hosts  ...<«....... C53 
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"Tigniiola,"  remedies 44'^ 

Tile  drainage,  experiments,  Miss 847 

drains  for  subirrigatioii 848 

Tiliaceai  "J.," notes 903 

Tilletia /optens,  notes,  U.  S.  D.  A 559 

Wash 560 

tritiei,  notes,  U.  S.  1).  A 559 

Timber  trees  and  forest  culture 223 

worm,  chestnut,  notes.  IT.  S.  D.  A..  651 

Timothy,  analyses 568 

Conn.  vStorrs 444 

N.  Dak 7.52 

S.Dak 403 

Utah 569 

culture  experiments 543 

Colo 296 

Mass.  State..  290 

Nev 294 

Utah 531 

drilling  vg.  broadcasting  for,  Utah  533 

field  experiments,  Utah 532 

hay,  analyses.  Conn.  State 444 

Minn 1008 

va.  prairie  hay  for  milk  cows, 

Minn 918 

rust,  notes 146 

seed,    drilling    vs.    broadcasting, 

Utah 533 

germination  tests 429 

Tinea  biselliella,  notes,  Vt 1007 

f/ranclla,  notes 507 

pelionella,  notes,  Vt 1(107 

tapetzella,  notes,  Vt 1007 

Tinobregmus  vittatus,  n.  sp.,  notes 564 

Tip  blight  of  ornamental  ferns,  N.  J 827 

Tires,  wide,  for  vehicles,  U.  S.  D.  A 1029 

Tissue,  mechanical,  growth 487 

Tissues,  preparation  for  microscopic  exam- 
ination    18 

Toad  flax,  notes,  Wis 145 

Tobacco,  American,  for  Italy 985 

arsenitesfor 265 

Ky 1006 

broom  rape  of,  Ky 233 

burning  quality,  as  aflected  by  fer- 
tilizers    633 

chemistry  of Ill 

composition,  as  atfected  by  fertili- 
zers, Md 210 

crop  in  Connecticut 216 

statistics,  U.  S.  D.  A ,  582 

culture,  La 41 

in  Hesse 418 

Virginia 809 

curing.  La 41 

Md 210 

fertilizer  experiments 216, 985 

Conn. State.  I-IO 

Ky 290 

La 41,42 

Md 210 

Pa 718 

Greek,  composition 985 

culture 985 

history  of  introduction  into  France  722 
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Tobacco,  mosaic  disease 234 

U.S.D.A 557 

plants  for  seed,  care 216 

seedlings,  injury    by    Heterodera 

radicicola,  Fla 646 

smoke,  chemistry m 

sprayed,  arsenic  in,  Ky 272,315 

stems,  analyses,  Ky 274 

Tumut,  analyses 419 

varieties,  La 4 1,  42,  216 

Md 209 

Nev 293 

worm,  notes,  Ky 235 

Tomato  anthracnose,  Me 735 

blight,  treatment.  Miss 829 

ojderaa,  investigations,  N.  T.  Cor- 
nell   647 

seeds  from  green  and  ripe  fruit, 

S.Dak 51 

tree,  notes 53 

Cal 722 

Tomatoes,  black  rot,  notes 234 

U.S.D.A 558 

culture  experiments,  Cal 807 

Colo 296 

Me 51,726 

S.C 141 

S.  Dak  ....  51 

in  France 819 

destruction  by  corn  worm,  S.  C.  141 

crossing,  Me 51,726 

downy  mildew,  U.  S.  D.  A 559 

drooping  di.sease,  treatment 1000 

fertilizer  experiments,  N.J 813 

manuring 143 

nitrate  of  soda  for,  K.J 813 

planting    at   difierent  dates,    S. 

Dak 51 

pruning,  S.  Dak 51 

varieties,  Can 423 

Colo 987 

Del 810 

Ky 52 

La 142 

Me 51 

Mich 218 

N.T.Stale 56 

Okla 988 

Oreg 55 

Pa 142,727 

S.C 141 

S.Dak 51 

winter  diseases,  K.  Y.  Cornell . .  42'.t 

Tomicus  proxiniui,  biologj^ 316 

Top  grafting,  notes 992 

Torreya  as  a  generic  name 488 

Tortricid  larva,  notes,  U.  S.  D.  A 313 

Tortrix  citrnna,  notes,  U.  S.  D.  A 313 

fuinife.rana,  notes,  U.  S.  D.  A 313 

Transpiratlot)     and     assimilation     experi- 
ments    280 

excessive,  of  pear  shoots 487 

of  plants  as  aflected  by  col- 
ored light 507 

Transplanting  forest  trees,  Can.^^.. 420 
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Transplanting  large  trees 223 

onions,  Ark 419 

potatoes,  Ark 409 

tomatoes,  Me 51,  726 

Transportation  rates,  TJ.  S.  D.  A 87, 

172,  347, 486,  582,  755,  943 

Trapezonotus  nebidoxui,  notes,. Nebr 15(1 

Traumatropic  curvature  of  roots 506 

Treasurer,  report,  Aris 346 

Ark 87,849 

Colo '^46 

Conn.Storrs 485 

Del 849 

Kans 346 

Ky 252,347 

Mass.  State 347 

Me ■'55 

Minn 755 

Miss 849 

Nev 347 

N.J 849 

K.Mex 347 

N.T.Cornell 486,677 

N.T.State 87,1030 

N.Dak 582 

Ohio 172 

Oreg 582 

Pa 172,755 

S.C 347 

S.Dak 582 

Tex 582 

Utah 582 

Vt 943 

Va 283 

Wash 583 

Wyo 943 

Tree  basts,  notes.  TJ.  S.  D.  A 207 

budding  in  winter,  Tex 547 

flora  of  Chiricahua  Mountains 730 

growth,  effect  of  thinning  forests 300 

planting,  notes 223 


tomato,  notes 


Cal 


53 
722 
294 


423 


Trefoil,  crimson,  culture  experiments,  Nev 
Trellises  vs.  single  stakes  for  grapevines, 

Can 

Trees  and  shrubs,  ornamental,  adapted  to 

Ontario  .  729 

notes.  Can.  426 

as  a  cause  of  soil  exhaustion 881 

aflected  by  cold 781,786 

cork-forming 821 

deciduous,  bud  development 279 

geographical  distribution.  550 

forest,  at  Pennsylvania  Station 730 

fall  vs.  spring  transplanting. 

Can 426 

grow  th 488 

plantations  in  Canada 426 

for  hedges,  Wyo 56 

planting  in  the  West 903 

wind-  breaks,  Wyo 56 

firom  Rancho  Chico,  Cal 223 

large,  on  Nantucket  Island 487 

transplanting 223 
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Trees  of  Java,  descriptive  list 730 

Nebraska 301 

planted  at  Utah  Station 903 

shade  and  ornamental,  pests,  Ky 316 

fungi  on 312 

timber,  and  forest  culture 223 

Trichina  spiralis,  notes,  N.  C 245 

study 245 

Trichinosis,  experimental,  in  spermophiles-  932 

Trichobasis  tnnotata,  notes 838 

Trichomes  on  ferns 487 

Trichophyton  tonsurans,  notes,  Del 845 

Trichosphceria  saechari,  notes 307 

Trifolium  alexandrinum,     culture    experi- 
ments    428 

beckwithii,  notes,  S.  Dak 404 

hybridum.     {See  Alsike  clover.) 
incarnatum.  {See  Crimson  clover.) 

medium,  notes,  Ky 294 

n' C 35 

pannonicutn,  analyses 45 

notes 808 

pratense.    (iSee  Red  clover.) 

perenne,  notes,  N.  C 35 

repens.    {See  White  clover.) 

iatws,  notes,  N.  C 35 

resupinatum,    culture    expert- 

ments ....i.i..i..  428 

Trigonella  corniculata,  notes . .  ^ . <■ 45 

Trombidium  sp.,  notes 236 

Truck  crops,  diseases,  N.  J 825 

farming  in  Georgia 819 

Truffles  of  Tunis  and  Tripoli 298 

Trypeta  pomonella,  notes 316 

Vt 915 

Tsuga  mertensiana,  notes 143 

Tubercle  bacteria  of  Leguminosce 504, 969 

Tubercles  of  plants,  revision 279 

on  potatoes 152 

Tuberculin,  diagnostic  value 574 

experiments 80,  81 

Me 666 

N.J 332 

N.Y.Cornell 1023 

Pa 105 

Tex 472 

Vt 664 

for  diagnosing  glanders,  Me. . .  606 

nature  and  use,  U.  S.  D.  A 845 

Tuberculosis  and  swine  plague 575 

tuberculin  test 472 

U.S.D.A-  844 

Va 753 

Wis 333 

bacilli  in  milk 609 

diagnosing  vrith  serum  from 

tuberculous  animals  for. . . .  934 

diagnosing  with  mallein,  Me.  666 

diagnosis 80 

disinfection  for,  Del 84.5 

in  domestic  animals.  80, 165,  245,  576 

New  York,  statistics 666 

Ontario 80 

nature  and  treatment,  N.  Y. 

Cornell ^..^^ 77 
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Tuberculosis,  notes,  N.  Dak 472 

prevention,  studies,  U.S.D.  A.  844 

royal  commission  on,  rejiort.  1024 

treatment  with  sterileserum.  81 
transmission  in  milk,  U.  S. 

D.A 844 

tuberculin  for 575 

Pa 165 

Vt 664 

Tubers,  effect  of  drying  on  respiration 693 

Tumble  mustard,  notes,  Can 415 

Tumblebugs,  use,  U.  S  DA 1003 

Tumut  tobacco,  analyses 419 

Turkey  foot  grass,  notes,  Colo 97 

Turpentine  tree,  notes 301 

Turnip  aphis,  notes 65,  317 

flea,  notes 654 

fly,  notes 317 

gall  weevil,  treatment 917 

Turnips,  analyses 37, 159,  543 

Can 410 

Utah 569 

and  ruta  bagas,  culture 46 

culture  experiments.  Ark 890 

Cal 807 

Colo 296 

Iowa 985 

club  root 147,  736 

fertilizer  experiments 139,889,890 

for  sheep 159 

nitrate  of  soda  for 159 

notes 220 

Swedish,  analyses.  Can 410 

varieties.  Can 416 

varieties 410, 890 

Can 416,  417,  418  419 

La 142 

Tussock  moth,  white-marked 316 

notes,  ^'.  J  ...  649 

Twig  borer,  peach,  IT.  S.  D.  A 441 

blight  of  peaches,  N.  Y.  Cornell 546 

pears  and  apples,  "Wash 560 

girdler,  notes,  U.  S.  D.  A 1002 

Twigs  and  leaves  as  fodder 70 

Twin  bladder  vraic,  analysis 630 

Twine,  binding,  tests 252 

Tydeus  moleHus,  notes 469 

Tylenchus  devastatrix,  notes 311 

Typhlocyba  vitis,  notes 316 

Typhoid  fever,  discussion,  N.  Dak 165 

milk  as  a  source 84 

Tyroglyphidce  sp.,  notes 567 

TJliMis  tiiberoga,  notes 821 

Umbelliferce.  digestibility  of  protein  in 12 

morphological  studies 18 

TTmber  moth,  mottled,  notes.  Can 442 

Undnula  adunca.  notes 305 

neca<or,  notes,  U.  S.  D.  A 559 

spiralis,  notes.  Can 62 

perithecia 305 

United  States  National  Herbarium,  contri- 
butions from,  U.  S.  D.  A 1 13, 114, 190,  777 

University  of  St.  Petersburg   chemical  lab- 
oratory   615 

fJranotea  melinus,  notes,  U.  S.  D.  A 1003 

6205—2^0.  12 7 
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Urban  population  in  the  South,  U.  S.  D.  A . .       486 

Vredinece,  and  their  host  plants 01 

of  San  Francisco  Bay  region 436 

n.  spp.,  notes 233, 832 

structural  relations -•.      017 

Uredo  polypodii,  notes 047 

Vre7ia  lobala,  notes,  U.  S.  D.  A 207 

Urine  determination  of  nitrogen  in 014 

Uromyces  betce,  notes 560 

N.  J 900 

hicolor,  notes,  U.  S.  D.  A 114 

cladii  on  Ariheema  triphyllum  . . .      233 

Peltandra  virgi7nca 233 

sp.,  notes,  N.  C 58 

verrucipes  notes 115 

TJrtica  gracilis,  notes,  U.  S.  D.  A 207 

Vitilaginece.  n.  sp 233, 832 

VsHlago  avence,  notes.  Wash 500 

cms  gain,  n.  sp lOOO 

medians,  n  sp.,  notes 738 

ornala,  n.  sp 1000 

pertusa,  n.  sp 1000 

pustulata,  n.  sp 1000 

segetum  var.,  notes,  Mich 714 

tonglinemis,  n.  sp 1000 

tritici,  notes,  U.  S.  D.  A 559 

folicola.  notes 147 

Utah  Station,  bulletins 71, 86, 203, 213,  214,  240, 

251,  523,  533,  569,  747,  751,  901,  903 

notes 88,173,253 

report 512, 51i(,  515, 

518,  527,  531, 532,  536, 537,  538, 
539, 540,  541, 542,  543,  548,  559, 
566,  509,  570,  572,  580,  581,  582 

Vaccination  against  anthrax 666 

Valenta  acetic  acid  test 274 

Valuation  of  fertilizers 25,  397,  401, 713 

Ala 401 

Conn.  State 134 

Ky 401,980 

Me 630 

Ind 27 

Md 27,287,980 

Mass.  State 134, 

287,  031,  980 

Mich 401 

N.J  390,706 

N.Y.  State 287,980 

N.  C 27,  C80 

Pa 401,798 

E.  1 401,522,882 

S.C 402 

Vt 26,980 

soils 24 

Vanillabeans,  culture  in  Mexico  545 

flowers,  fertilization  by  bees 196 

Varieties,  effect  of  climate 992 

Tedalia  cardinalis,  notes 741 

Vedalias,notes,U.  S.  D.  A 740 

Vegetable  albuminoids,  notes 272 

alkaloids,  study 691 

and  fruit  garden  for  farmers 993 

cells,  centrosomes  in 388 

cheese,  "natto" •.      672 

fibers *85 

mold  analyses,  Mass.  State .  i  i  i  i  i      52B 
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Vegetable  Physiology  and  Pathology,  Divi- 
sion, U.  S.  D.  A . . .  47. 233, 432,  555,  558 

resources  of  India,  notes 347 

seeds,  culture  for  market 548 

.silk  from  milkweeds,  U.  S.  D.  A  .  207 
Vegetables  and  fruits,  exhibit  at  World's 

Fair 993 

canning 821 

Chinese,  varieties,  N.  T.  Cornell  217 

culture 220 

experiments,  Can 424 

Ky 299 

inAustralia 220 

the  "West  Indies, 

Can 423 

forcing 548 

grown  for  exhibit  at  World's 

Fair,  X.  T.  State 53 

packing  and  shipping 821 

varieties,  Wyo 53 

Vegetarian  carrion  beetle,  notes,  Can 442 

Vegetation,  action  of  soil  water  on 869 

Vehicles,  wide  tires  for,  T.S.D.A 1029 

Velvet  grass,  culture  experiments,  Cal' 807 

notes 97 

La 542 

Ventilation  and  construction  of  dairy  bams, 

Iowa 1029 

of  cheese  cellars 674 

Veibascum  blattaria,  notes,  Oreg 822 

Vermicnlaria  stachydis,  n.  sp 1000 

Vermont  Station  bulletins  ...  26,  663,  980,  999, 1007 

report 881,  882,  884,  886,  908, 

910,  915.  918,  919,  923,  926,  928, 
929,  931,  936,  939,  940,  942,943 

Veronicas,  cultivated,  Septoria  disease 312 

Vetch,  analyses,  Minn 1008 

and    oats,    fertilizer   experiments, 

Mass.  State 293 

Vetch  and  soja  bean,  ensiling,  Vt 918 

culture  experiments,  X.  C 35 

false,  culture  experiments,  X .  C 35 

hairy,  culture 419 

experiments 405 

N.C 35 

Vt 886 

for  green  manuring 412 

kidney,  analy  we.s,  Mass.  State 294 

culture  experiments 405 

Ky  . . . .  294 
Mass . 

State.  294 

Utah  . .  531 

Xarbonne,  culture  experiments 405 

spring,  analyses,  Mass.  State 294 

culture  experiments 405 

Mas  s. 

State.  294 

Utah...  542 

botes,  Mass.  State 294 

white,  culture 405. 419 

Vetches,  analysies,  Utah ^ .  569 

wood,  disease i.  647 

Veteriilarian,  report,  Ihd .  485 

La ...ii..  243 


Veterinarian,  report.  Miss 346 

Tex 582 

Veterinary  colleges  of  France,  reports 1024 

science  and  practice,  abstracts 

of  articles 77.  ] 64, 

243,  332,  469,  574,  663, 753,  843, 932, 1023 

Ticia  americana,  analyses.  Can 406 

dumentorum,  notes 46, 141 

faba,  notes,  Mass.  State 294 

narbonensis,  notes 45 

sativa,  notes,  Mas.s.  State 294 

N.C 35 

villosa,  notes,  N.C 35 

Vine,  black  weevil,  notes.  Can 442' 

borer,  squash,  notes,  N.  T.  State 833 

leaf  clubbing 233 

Vinegar,  artificial  production 969 

Vineyards,  manuring  of 638 

Violet,  disease  of 1000 

Virginia  Good  Roads  Convention,  proceed- 

ings,U.S.D.A 942 

Station,  bulletins 335, 

345,  636,  666, 677, 694,  723,  753 

report 583 

Viscosity  of  lubricating  materials 1027 

Vitality  of  seed 822 

tests  of  seeds 4.'i0 

Viticultural  Society  of  Cognac,  meetings, 

1893andl894 56 

Vitis  (estivalis,  notes 637 

calif ornica,  notes 037 

candicans,  notes 637 

cinerea,  notes 637 

cordifolia,  notes 637 

labrusca,  notes 637 

pahnata,  notes 637 

rotitndi/olia,  notes 637 

rupestris,  notes 637 

vinifera,  notes 637 

vulpina,  notes 637 

Toandzea  aubterranea,  notes,  N.C 35 

Volatile  fatty  acids  in  butter  fat,  determina- 
tion   271 

fluctuation, 

Del .  846 

oil  residues,  digestibility 12 

Volumetric  analysis 377 

and  colorometric  analysis 691 

method,  new,  for  phosphoric  acid  690 

Vraic,  knobbed,  analyses 630 

Wahima  cattle  of  central  Africa 242 

Walking  leaves,  notes 152 

Walnut,  black,  oil  of 614 

scale,  notes^  La 235 

on  pear,  U.  S.  D.  A 440 

span  worms,  notes,  U.  S.  D.  A 312 

trees,  cultivation 730 

hybrids,  notes 427 

Walnuts,  varieties,  Cal 820 

Washed  soils,  reclamation,  U.  S.  D.  A 515 

Washington  College,  notes 757 

Station,  bulletins 543, 

554, 560, 562, 635, 663 

notes 174,253 

report. iii S83 
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Wasps,  trapping 316 

tropical,  nests 151 

Water,  abstracts  of  articles 282, 

391,513,790,880,976 

absorption  by  roots 195 

amount  of,  in  irrigation,  Utah 251 

analyses,  Cal 793 

Can 391 

Idaho 283 

Mass.Slate 283 

Vt 881 

notes 273 

text-book 189 

apparatus  for  examination 395 

examining  gases  in...  15 

bacteriological  examination 283,  395 

bath,  constant  level  and  temperature  504 

behavior  of  soils  toward 23 

content  of  butter 670,  671 

determination  of  nitrates  in 15, 189 

distilled,  slimy  liquid  in 614 

drainage,  loss  of  nitric  nitrogen  in .  977,  978 

drinking,  bacteria  in 691 

determination  of  carbonic 

acid  in 273 

fecal  contamination 391 

electrical  purification 196 

examination 189, 190 

filter  residue,  analyses,  Mass.  State  .  522 

for  destroying  plant  lice,  U.  S  D.  A.  651 

orchards,  conservation 170 

forestry,  and  agriculture 730 

grass,  analyses,  Mass.  State 1023 

purple,  notes 97 

in  raw  sugar,  determination 868 

soils,  action  on  vegetation 869 

circulation 703 

conservation,  Minn 21, 706 

determination 119 

influence  of  plant  cover 124 

meadow  grass,  culture  experiments, 

Utah 531 

measurement  and  division,  for  irri- 
gation, Colo 485 

microorganisms  in 283 

motor,  Harvey,  Wyo 346 

of  Lake  Champlain,  analyses,  Vt 881 

pumping  for  irrigation,  Ariz 85 

Jfebr 1029 

purification 978 

soluble  phosphoric  acid. . .  367,  369,  609,  626 

sterilization 196 

sterilizing  apparatus 504 

storage  for  agricultural  purposes . . .  170 

irrigation,  Nebr 1029 

supply  for  irrigation,  IS'ebr 1028 

of  Basel,  examination 197 

Berlin,  examination 197 

Chemnitz,  bacteria  in 694 

yam,  notes 220 

Watermelon  anthracnose 910 

disease  of  the  South 487 

Watermelons,  culture  experiments,  Cal 807 

fertilizers  for 401 

varieties,  La 142 


rage. 

Watermelons,  varieties,  Okla 988 

Wax,  cane,  investigations 274 

moths,  notes,  Colo 315 

.substances  of  fruits,  studies 615 

Waxes  of  American  grapes 615 

Weasels,  notes.  Pa C95 

Weather  and  crop  service  in  Illinois 879 

bulletins,  U.  S.  D.  A 19, 

507, 509, 511,  573,  618,  639,  695,  874 

Bureau,  U.  S.  D.  A 19, 

20, 117,  280,  391, 419,  507,  509,  511, 
618,  621,  639,  695,  789,  874,  875,  876 
effect  on  ciuantity  and  quality  of 

milk,  Yt 924 

forecasting,  study 098 

forecasts  in  Australia 620 

United  States,   U.  S. 

D.  A 621 

maps,  daily,  countries  issuing 878 

Review,  vol.  xxi,  U.  S.  D.  A 280 

xxii.U.S.D.A 117, 

391,  789,  875 

service,  colonial 117 

State,  in  Pennsylvania  . . .  879 

vg.  injurious  fungi 645 

Webworm,  corn  root,  notes,  N.J 836 

fall, notes 316 

U.S.D.A 312 

garden,  notes,  Colo 315 

sod,  notes,  U.  S.  D.  A 313 

sugar-beet,  U.  S.  D.A 441 

Weed  bug,  clouded,  notes,  Nebr 150 

laws  of  Oregon 822 

seeds  in  American  clover  seed 903 

clover  seeds 429, 430 

Weeds,  abstracts  of  articles 57, 

141,  223,  301, 427, 550, 638, 731, 822,  903 

and  weeding,  notes 144 

destruction 301 

Can 431 

distribution  in  the  United  States. . .  268 

fungi  on,  X.  J 823 

of  New  Mexico,  N  Mex 731 

North  America,  N.  J 785 

Ontario,  Can 431 

Oregon 822 

Weevil,  apple  blossom,  notes 65 

bean,  notes,  Me 740 

Tex 438 

chestnut,  notes,  De     836 

N.C 561 

clover-leaf,  notes,  Mich 648 

U.S.D.A 652 

com,  notes,  Tex 438 

cotton-boll,  in  Texas,U.  S.  D.  A 1001 

four-spotted  bean,  notes,  Tex 438 

granary,  notes,  Tex 438 

pea,  notes,  Tex 438 

Wash 562 

pine,  notes,  Pa 730 

potato-bud,  notes,  U.  S.  D.  A 1002 

rice,  notes,  Tex 438 

strawberry,  notes,  Bel 835 

N.J 836 

U.S. D.A.....  562,652 
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Weevil,  sugar-cane,  in   Fiji  Islands,  U.  S. 

D.A 740 

Weevils,  granary,  notes,  Can 442 

Wells,  artesian,  of  southern  Wjoming 848 

West  Virginia  Station,  bulletins 402, 

809,  983,  997, 1030 

Whale-flesh  meal,  analyses 156, 163 

for  milch  cows 927 

food  value 156 

Wheat,  analyses,  Minn 752, 1008 

N.Dak 752 

and  corn  for  pigs,  relative  value 466 

potatoes,  barnyard  manure  for.  979 
wheat  products  of  California, 

composition 839 

as  a  feeding  stuff 255 

Okla 752 

barnyard  manure  for 891 

Okla 722 

bran ,  analyses,  Conn .  Storrs 444 

Dei 842 

Ky 274 

Mass.  State-  -  163,  331, 1023 

Minn 1008 

N.J 842 

K.Dak 752 

Utah 569 

digestibility,  Mass.  State 318 

for  cows 657 

roller  process, analyses,  S.  Dak.  405 

spring  vs.  winter,  Del.   842 

chemical  investigation,  Minn 723 

classification  of  varieties 543 

consumption  in  the  United  States..  943 

continuous  culture,  Ohio 211 

cost  and  profit  of  growing,  Wyo 44 

crop  of  India,  1894,  U.  S.  D..A. 347 

Victoria  (Australia),  U.   S. 

D.A 943 

the  world,  U.  S.  D.  A 943 

statistics,  U.  S.  D.  A 582 

culture  experiments 635 

in  Modena 543 

Queensland 296 

decorticated 898 

defective  germination 301 

digestibility,  Minn 1009 

drilling,  Iowa 985 

effect  of  change  of  soil  on  growth. .  268 

salts  on  germination 904 

feeding  to  farm  animals 449 

fertilizer  experiments 418, 419,  809 

Ind 413 

Miss 806 

Ohio 211 

Pa 720 

Utah .542 

field  experiments.  Ark 538 

Cal 722 

Colo 296 

Ind 414 

Kans 538 

Utah 543 

flour,  analyses,  Minn 1008 

for  hay ,  Cal.  ...*...  i .  i ..  i ... ; 808 
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Wheat  for  hogs 468 

milch  cows 160 

Can 463 

pigs,  S.  Dak 161 

frozen,  as  a  feeding  stuff.  Can 452 

for  pigs.  Can 466 

fungus  disease 312 

germ,  analyses,  Minn 1008 

grains,  color  and  nitrogen  content . .  543 

grass,  Japanese,  notes,  Cal 721 

slender,  analyses,  S.  Dak 404 

Western,  analyses,  S.  Dak 404 

green  manuring  for,  Del 803 

ground,  analyses,  Utah 569 

for  milch  cows,  Can 462 

grown  on  saline  soil,  composition. . .  984 

harvesting  at  different  dates.  Can . . .  416 

Ind...  413 

Utah 539 

hay,analyses  Conn. .State 153 

head  army  worm,  notes,  Del 835 

U.S. D.A.  312,313 

hoeing,  Utah 539 

insect  affecting 917 

irrigation.  Utah 86,  539,581 

kernel,  proteids 241 

Conn.  State 163 

nutritive  value 255 

lachnosterna  on,  U.  S.  D.  A 1003 

loose  smut,  U.  S.  D.  A 559 

middlings,  analyses,  Conn.  Storrs  . .  444 

digestibility,  Mass.  State  318 

mildew  in  Saxony,  notes 437 

mixed  varieties,  111 412 

new  disease  of     226 

nitrogenous  fertilizers  for,  Ind 414 

plant,  chemical  investigation, Minn.  723 

life  history 280 

prices  since  1865,  U.  S.  D.  A 943 

relation   between   size   of  embryo 

and  entire  grain 294 

Ilieti,in  France 296 

ripening 139 

rolling,  Utah 539 

rotation   vs.   continuous   cropping, 

Ind 413 

rust,  copper  carbonate  for 435 

notes 58,  560,  737 

Iowa 307 

prevalence    on    soils   rich   in 

nitrogen 58 

rust-resisting  varieties 59 

treatment 59 

scab  fungus,  study 312 

notes.  Pa 736 

screenings,  analyses,  Minn 1008 

N.Dak 752 

seed,  selection 43,  560 

N;Dak 139 

Pa..;i.. .............  719 

Wheat  seeding — 

at  different  dates,  Ind 413,  415 

Okla 722 

rates.m 412 

liid 413,415 
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in  drills  vs.  broadcast,  Can 416 

press  drill  v.i.  common  grain  drill,  Iowa.  985 

Wheat  seeds,  specific  gravity,  Iowa 414 

shorts,  analyses,  Minn 1008 

vs.  wheat  bran  for  milch  cows  659 

smut,  copper  sulphate  for,  Can 435 

notes,  Mont 147 

Nev 294 

soil  preparation,  Utah 540 

spring  mowing,  Ind 415 

nitrate  of  soda  for 891 

varieties.  Can 416, 418,  419 

Nebr 216 

stinking  smut,  U.  S.  D.  A 559 

Wash 560 

straw,  analyses,  Minn 1008 

N.  Dak 752 

Utah 569 

varieties 141, 216,  418, 419, 898 

Cal 807,809 

Can 416,417,418,419 

Colo 296,984 

111 412 

Ind 413,415 

Kans 538 

Ky 296 

Md 539 

Miss 806 

Nebr 216 

Nev 293 

Okla 722 

Pa 719 

Utah 543 

Wash 635 

Wyo 44 

in  France 296 

vs.  barley  for  pigs.  Wash 663 

wheat  bran  for  animals 1011 

jieas,  corn,  and  barley  for  pigs, 

Utah 569 

weight  of  grain 301 

winter,  in  Kussian  Poland 141 

lodging.  Can 414 

varieties 809 

Can 414,416,419 

Wliite  clover,  analyses,  S.  Dak 404 

Utah 569 

culture  experiments,  Colo  . . .  296 

La 542 

Nev ...  294 

N.C...  35 

seed,  germination  tests 429 

dnrra.  culture  experiments,  Utah..  542 

elm  in  the  West 730 

notes 993 

fiy,  notes.  La 235 

grub,  petroleum  for 838 

grnbs,  destruction    by  B  o  try  tig 

tenella 151, 653,  917 

notes 654 

Ohio 151 

lupine,  culture  experiments 407 

Utah..  542 

analyses,  Mass.  State 294 

notes,  Mass.  Stale 294 


Page. 
White  melilot.    (See  Sweet  clover.) 

mustard,  assimilation  of  nitrogen  by.  18 

culture  experiments 405 

green    manuring    vs.  barn- 
yard manure  for 798 

notes,  Oreg 822 

pine  in  the  West 903 

posts,  notes 252 

poplar,  notes,  N.  Y.  Cornell 425 

rot  of  grapes,  perithecia 304 

sweet  potatoes,  notes,  U.    S. 

D.A 987 

rust  of  beets,  notes,  N.  J 906 

scale,  notes 834 

round,  notes.  La 205 

vetch,  culture 405,  4 19 

winged  fly,  notes,  Mich 049 

Wild  horse-radish,  notes 819 

mustard,  notes,  Wis 145 

parsnip,  rotes.  Wis 145 

rice,  culture  experiments.  La HH2 

rye,  analyses,  S.  Dak 404 

grass.    (iSee  Lyme  grass.) 

vetch,  analyses,  S.  Dak 404 

Willows,  culture 222,  427 

hy  bridity 30L 

notes.  Can 42T 

varieties 222 

Wilting  of  peaches,  U.  S.  D.  A 557 

Wind-breaks,  trees  for,  Wyo 56 

Window  gardening 56 

Windmill  irrigation 485 

Windmills  and  meteoi'oiogy 621 

Winds  injurious  to   vegetation  and  crops, 

U.S  D.A 695 

protection  of  soils  from,  Wis 022 

Wine  analysis,  with  Fehlings  solution. . .  615,  869 

apples,  analyses  of  j uices 110 

diseases,  action  of  antiseptics 170 

grapes,  Italian,  notes,  Cal 722 

varieties 902 

in  pepsin  digestion 931 

making  experiments 942 

in  Algeria,  temperature 250 

refuse,  utilization 942 

selected  jeasts  in 251 

utilization  of  refuse  in 942 

marc,  utilization 170 

salicylic  acid  in,  detection 868 

sulphurous  acid  in 615 

Wineberry,  notes.  La 142 

Wines,  acid  constituents 377 

adulteration 377 

aerometric  analysis 614 

analyses 190,377,868 

and  must,  precipitation  of  lead  from.  375 

anilin  colors  in,  detection 612 

California 345 

coloring  matter  in 965 

complete  analysis 190 

conservation,  and  public  health 345 

date  and  fig 869 

determination  of  ash  in 377 

extract  in 013 

glycerin  in 613 
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Wines,  deterruination  of  mannite  in 869 

tannin  in 775 

examination .- .— ..  190 

fruit,  tannin  in 613 

glycerol  content 374 

mannite  in 503 

mannitic  fermentation 251 

medicinal  sweet,  examination 377 

Sicilian,  analyses 221 

Swiss,  investigations 615 

Winter  keeping  of  milch  cows 573 

prodviction  of  butter,  Minn 925 

rape,  notes,  Mass.  State 296 

rye,  culture  experiments,  Colo 296 

spraying  of  apple  trees,  Cal 830 

pear  trees,  Cal 830 

vetch,  cultureexperiments 405 

j)S.  spring  wheat  bran,  Del 842 

wheat,  lodging,  Can 414 

in  Russian  Poland 141 

varieties 809 

Can 414,416,419 

Wintergreen  oil  in  plants 873 

Wintering  bees  in  the  ground 64 

Wire  grass,  analyses,  S.  Dak 403 

Wireworm  in  the  burrow  of  an  apple  tree 

borer,  U.  S.D.  A 440 

Winworms,  notes 317, 654, 917 

Iowa 314 

Oreg 65 

Wisconsin  College,  notes 850 

Station,  bulletins 145,333,622,661 

notes 173,850 

Witch  grass,  analyses,  S.  Dak 403 

Woad  as  a  forage  plant 140 

Wood  and  markings  of  the  year's  growth ..  223 

grass,  analyses,  S.  Dak 403 

Mexican,  analyses,  S.  Dak 403 

gum,  ester-like  compounds  of 966 

in  difl'erent  woods 754 

insect  injuries 488 

leopardmoth,  notes, N.J 649 

U.S.D.A 651 
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